Provided for non-commercial research and education use.
Not for reproduction, distribution or commercial use.

ﬁ

EGYPTIAN ACADEMIC JOURNAL OF

BIOLOGICAL SCIENCES

ENTOMOLOGY

ISSN ” ¥ - 5] - I id o]
168?_‘8809 WWW.EAJBS.EG.NET

Egyptian Academic Journal of Biological Sciences is the official English
language journal of the Egyptian Society for Biological Sciences, Department of
Entomology, Faculty of Sciences Ain Shams University.

Entomology Journal publishes original research papers and reviews from any
entomological discipline or from directly allied fields in ecology, behavioral biology,
physiology, biochemistry, development, genetics, systematics, morphology,
evolution, control of insects, arachnids, and general entomology.
www.eajbs.eg.net

Citation: Egypt. Acad. J. Biolog. Sci. (A. Entomology) Vol.8 (3)pp.59-66 (2015)



Egypt. Acad. J. Biolog. Sci., 8(3): 59-66 (2015)

Egyptian Academic Journal of Biological Sciences
A. Entomology

ISSN 1687- 8809
www.eajbs.eg.net

The Impact of Biological and Chemical Control on Certain Piercing Sucking
Pests Infesting Cucumber Plants in Qalyiobia Governorate

Wahba, B. S. and Mona, M. A. Ghallab
plant protection research institute, A.R.C., Dokki, Giza, Egypt

ARTICLE INFO ABSTRACT

Article History Field studies were carried out to evaluate the efficacy of two
Received:30/10/2015 predacious mites, released, Phytoseiulus persimilis (Athias—Henriot)
Accepted: 5/12/2015 and Esieus scutalis (A.- H.). Also, different four acaricides, ortus,
Keywords arrow, killmite and Ve_rtimec were evaluated aga_inst phytophagous
Cueumber mites, Tetranychus urticae Koch, anq T. cu.curbltacearum (Saygd)
zena hybrid anq insect pest Thrips tabaci '(hndqulst) Wth'h attack zena'hyt')rld,
predacious mites variety of cucumber plants in plant protection research institute
Phytoseiulus persimilis station, Quaha, Qalyiobia Governorate throughout summer season
Amblyseius gossypii 2014. The predators were released by bean leaflet harboured the
Acaricides predator individuals. Phytoseiid mite, P. Persimilis had a higher
Ortus influence than Esieus scutalis (A.- H.) on the previous mentioned
Arrow pests. It is revealed reduction percent with mean 90.75 and 73.76% to
kilitrpite Tetranychus urticae, eggs and mobile stages resp. and 66.62 and
vertimec

94.76% reduction to T. cucurbitacearum at the same stages resp. this
is reversed on the yield by occurrence cucumber fruit yields higher
T cucurbitacearum for P. per Si mi I'is treatment-thap the other treatment, E. scutalis which
insect recorded significantly fruit yields with mean count 238.20 kg/fad.
thrips tabaci The release of predacious mites, Phytoseiulus persimilis and Esieus
scutalis revealed better influence than check to phytophagous mites,
Tetranychus urticae, and T. cucurbitacearum and insect pest Thrips
tabaci. The application of the different four acaricides revealed
similar effectiveness and high influence on two spider mites,
Tetranychus urticae and T. cucurbitacearum, eggs and mobiles,
while these compounds were less effect on the insect pest, Thrips
tabaci. Treatment, arrow revealed the best for having the highest
cucumber fruit yields compared with others which recorded mean
counts 353.69 kg/fad. The application of the different four acaricides,
ortus, arrow, killmite and vertimec were better than check to control
the three mentioned previous pests.

phytophagous mites
Tetranychus urticae

INTRODUCTION

Cucumber is one of the most important cucurbitaceous plants and cultivated in
Egypt in open field and under greenhouse. It is infested with many piercing sap
sucking pests. So, prevent this problem we applied pesticides but this is led to
problems in the world as a result of extensive use of chemical pesticides. Acaricides
is one of the most important pesticides problems, as a result to high infestation caused
by two-spotted spider mite, Tetranychus urticae koch which considered a highly
phytophagous pest on many crops. Unfortunatly, spider mite, have developed
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resistance to most available pesticides and the loss acaricidal efficacy (Saied &
Soultan 2008). T. urticae, causes its damage from, sucking plant juices with its
piercing — sucking mouth parts causes plants to have small red or bronzed leaves that
may dry fall off due to heavy infestations. It effects on the quality of fruits and
quantity of the yield7. While Thrips tabaci, the infested plant leaves take silver
appearance with small size and deformed fruits (Kawai, 1986; Sahimura et al., 1986
and Gallo et al., 2002). The Integrated Pest Management (IPM) which is based on
selective toxicity of pesticides to phytophagous mites and harmless to predatory
mite, become the most relevant strategy of plant protection (Leake, 2000; Linquist,
2000). Combining tactics involving reduced-risk pest pesticides and selective release
of predatory mites may yield more acceptable control of two spotted spider mite
while maintaining predatory mite populations in the field (Rhodes €t al., 2006). The
predatory Phytoseiulus persimilis (Athias—Henriot) is an economically important
species in integrated pest management and biological control of spider mites in many
countries throughout the world, so its important to know if acaricides have adverse
undesirable effects on the predatory mite (Nadimi et al., 2008). The present study was
conducted the effectiveness of releasing two predator mites, Phytoseiulus persimilis
and Amblyseius gossypiias as biological control and different four acaricides, ortus,
arrow, killmite and vertimec as chemical control to suppress the populations of two
spotted spider mites, Tetranychus urticae ,T. cucurbitacearum and insect pest Thrips
tabaci on cucumber plants under field condition.

MATERIAL AND METHODS

Seed of "zena hybrid" variety of cucumber (Cucumis sativus L.) were planted
on March, 15" in summer season 2014, in plant protection research institute station,
Quaha, Qalyiobia Governorate. The experimental area was about 125.28 m” divided
into 21 equal plots of about 3.6m” each and having six different treatments and
control. Each plot with two ridges of 3 meters long and 60 cm. apart. Plots were
distributed in randomized complete block design with three replicate for each
treatment. The tested treatments were used follow:

Biological control treatments:

obtained from their mass rearing on spider mites T. urticae Koch on bean
plants Phaseolus vulgaris (L.) in a laboratory of the Plant Protection Research
Institute. Individuals of the two predators were released on May 6™ for this season,
when each plant host of 5-7 true leaves. The predator release was carried out with
bean leaflet harbouring the predator 10-12 individuals per leaflet. Randomized
samples of 10 of two inches square of leaves per replicate were investigated just
before the predator release to record the number of eggs and movable stages of T.
urticae, T. cucurbitacearum and T. tabaci, nymphs and adults as pretreatment count,
while posttreatment counts were undertaken weekly until the harvest.

Chemical control treatments:

1) Ortus super (fenpyroximate) applied at rate 50 cm® / 100L.water
2) Arrow (abamectin) applied at rate 40 cm’ / 100L.water

3) Killmite (abamectin) applied at rate 40 cm’ / 100L.water

4) vertimec (abamectin) applied at rate 40 cm’ / 100L.water

All tested compounds were applied at low volume sprays compounds were
applied at low volume sprays at the rate of 100 L. of spray solution per fadden and
done once on May 6™,

For examination the spider mites eggs, mobile stages and T. tabaci, nymphs



The impact of biological and chemical control on certain piercing sucking pests 61

and adults. Randomly samples of 10 of two inches square of leaves were taken just
before acaricide application and after one, three, five, seven, ten and fourteen days
from application. Each 2 inches® of leaf was inspected on their upper and lower
surface.

Percentage of reduction in mite and insect populations for each acaricides and
predators were calculated according to Henderson and Tilton equation (1955).
Statistical analysis:

Statistical analysis for ANOVA was carried out by using SAS 9.3.1 portable.
Whereas the means were compared through LSD tests, least significant differences at
p: 0.05 level.

RESULT AND DISCUSSION

The impact of biological and chemical control:

Data presented in Table (1): Show the reduction percent in the population
densities of spider mites, Tetranychus urticae Koch eggs and mobile stages which
infested cucumber plants (Cucumis sativus L) induced by release of predacious mites,
phytoseiulus persimilis (Athias—Henriot) and Esieus scutalis (A.- H.) in summer season,
2014. Phytoseiid mite, P. persimilis appeared more efficient than Esieus scutalis to
reduce T. urticae eggs and mobile stages by means 90.75 and 73.76% reduction to eggs
and mobile stages, respectively, compared with control.

Table 1: The effect of predacious mites, Phytoseiulus persimilis and Esieus scutalis on the population
density of the two spotted spider mites, Tetranychus urticae Koch infesting cucumber plants
throughout summer season, 2014.

P. persimilis E. scutalis Control
T. urticae T. urticae T. urticae
inspections Egg redl;/ction Individual redl:/ction Egg redl:/ction Individual redl;/ction Egg Individual
0 0 0 0
03/05/2014 11.03 6.50 4.43 4.00 0.40 1.17
06-s:k 8.87 69.94 5.03 28.71 2.70 77.22 3.03 30.21 1.07 1.27
13-k 3.17 92.68 1.87 76.46 2.60 85.05 2.23 54.39 1.57 1.43
20-3 2.75 97.88 1.21 95.46 1.94 96.27 1.77 89.21 4.70 4.80
27-3 12.87 96.65 8.03 84.57 9.77 93.67 4.17 86.98 13.93 9.37
03-3553: 29.54 96.61 23.94 83.62 24.40 93.04 17.30 80.76 31.64 26.30
mean 11.37 90.75 7.76 73.76 7.64 89.05 5.42 68.31 8.88 7.39
L.S.D, Egg 4.79
Individual 2.88
L.S.D., reduction %
Egg 14.6
Individual 37.57

While E. scutalis shown less reduction by means 89.05 and 68.31% reduction to
the same previous mentioned stages resp. This data agree with Rasmy & Ellaithy
(1988), They recorded that the Phytoseiid mite, P. persimilis were more effective
than P. finitimus Ribaga and A. gossypii Elbadry when released on cucumber plants
in green house, infested by T. urticae Koch. Also Oatman et al., (1977). They
recorded, when released each of Phytoseiulus persimilis (Athias—Henriot) and
Amblyseius californicus (Me Greger) and Typhlodromus occidentalis (Nesbitt) on
strawberry plants, infested with T. urticae Kochin southern California, P. persimilis
demonstrated the most effectiveness compared with other predators to suppressing T.
urticae populations. Data in this Table, also, refer to the reduction percent of P.
Persimilis & E. scutalis were higher on T. urticae eggs than moving stages. Md.
Fazlulhoque et al., (2010). They recorded that the consumption of T. urticae, eggs
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and larvae by P. persimilis were more than other stages of prey. The highest number
of eggs, larvae and nymphs consumed by predator in 24 hours was 16.3+0.42, 9.9 +
0.59 and 9.5 £.40 ,respectively. Whereas, the highest number for them in 48 hour was
19.5+ 1.15, 18.6+ 0.62 and 13.3+ 0.65 resp.

Statistical analysis of data show significant differences between inspections in
T. urticae, eggs and mobile stages throughout the season.

Data in Table (2): Summarizes the reduction percent in the population density
of the mites, T. cucurbitacearum, eggs and mobile stages induced by release of the
predacious mites, P. persimilis and E. scutalis. The acheived reduction were 66.62 and
94.76% to T. cucurbitacearum, eggs and mobile stages, resp. compared with
control, due to the prediction by Phytoseii dmite, and P. persimilis. While, the
reduction achieved by E. scutalis were 64.14 and 94.00% at the same previous
mentioned stages resp.

Table 2: The effect of predacious phytoseiid mites, P. persimilis and ESieus scutalis on the
population density of spider mites, T. cucurbitacearum (sayed) infesting cucumber plants
throughout summer season, 2014.

P. persimilis E. scutalis Control
. . T. cucurbitacearum T. cucurbitacearum T. cucurbitacearum
inspections n - - .
Egg | © ed‘;/f’t“’“ Individual | " ed'j/f]t“’“ Egg | " ed‘;/ff“’“ Individual red';/i""“ Egg | Individual
03/05/2014 1.53 B 0.20 _ 1.47 _ 0.23 B 0.63 0.01
06-s:4 0.83 57.28 0.13 78.33 0.93 50.18 0.13 81.16 0.80 0.03
13-5 0.70 71.18 0.03 98.50 0.87 62.71 0.07 96.96 1.00 0.10
20-5le 0.00 100.00 0.00 100.00 0.30 92.11 0.03 99.23 1.63 0.17
27-s 2.13 66.27 0.23 99.62 2.17 64.23 0.27 96.44 2.60 0.33
03-3x 2.13 38.35 0.30 97.37 3.77 51.48 0.50 96.19 3.33 0.57
mean 1.22 66.62 0.15 94.76 1.58 64.14 0.21 94.00 1.67 0.20
L.S.D., Egg 0.87
Individual 0.1
L.S.D., reduction %
Egg 28.9
Individual 12.13

Statistical analysis of data show significant differences between inspections in
T. cucurbitacearum, eggs and mobile stages throughout the season.

Data in Table (3) showed the application of acaricides, ortus, arrow, killmite
and vertimec to phytophagous mites, T. urticae, T. cucurbitacearum and insect
pest, Thrips tabaci. These compounds were highly influence on different stages of
two spider mite, T. urticae and T. cucurbitacearum than insect pest, Thrips tabaci.
The reduction percent of ortus, arrow, killmite and vertimec to T. urtica, eggs were
with means 99.94, 99.97, 99.97 and 99.84% reduction, respectively. Statistical
analysis of data show significant differences between inspections in treatments,
ortus, Arrow, and vertimec while, Killmite treatment was insignificant difference
between inspections.

T. urtica, mobiles related with mean reductions 99.94, 99.78, 99.89 and 99.89%
for the same acaricides, resp. Statistical analysis of data show significant
differences between inspections in acaricide treatments, except for ortus treatment.
T. cucurbitacearum, eggs were connected with mean reductions 99.60, 99.66, 99.52
and 99.65% for the same acaricides, resp. Statistical analysis of data show
significant differences between inspections in all treatments of acaricides. T.
cucurbitacearum, mobiles were contributed with means 97.81, 95.21, 99.68 and
96.54% reductions for the same previous mentioned compounds, resp. Statistical
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analysis of data show significant differences between inspections in acaricide
treatments, except for killmite treatment. These compounds revealed less reductions
to T. Tabaci (nymphs & adults) compared with their influences on two spider mites T.
Urticae and T. cucurbitacearum and related with means 69.53, 74.18, 62.05 and
80.48% reductions for the same previous mentioned compounds, respectively.
Statistical analysis of data show significant differences between inspections in
acaricide treatments, except for killmite treatment.

Table 3: The impact of four acaricides on phytophagous mites, T. urticae, T. cucurbitacearum and
insect pest, T. tabaci infesting cucumber plants, during summer season, 2014

T. urticae T. cucurbitacearum T. tabaci
Inspection E E = g E = E 2 = E
= o0 s = b o0 b4 = S = S
AR AN R SR A o
[~ [~ & &~ 4 &
Before spray 4.70 B 5.43 B 1.13 B 0.23 B 9.23 B
After 1 day 0.03 99.98 | 0.00 | 100.00 | 0.00 100.00 0.00 | 100.00 | 4.53 | 74.06
After 3 day 0.07 99.98 | 0.10 | 99.95 | 0.17 99.62 0.02 | 98.26 545 | 72.79
After 5 day 2] 0.18 99.95 | 0.15 ] 99.94 ] 0.32 99.60 0.03 | 98.14 5.95 | 7091
After7 day S| 067 99.94 [ 0.20 | 99.93 [ 041 99.56 0.08 | 97.32 7.01 | 69.82
After10 day 1.02 99.90 | 0.54 | 9991 | 0.71 99.41 0.11 | 96.81 10.51 | 65.47
After14 day 1.63 99.87 | 0.90 | 99.89 | 1.47 99.39 0.17 | 9630 | 12.77 | 64.13
Mean 1.19 99.94 | 1.05 | 99.94 | 0.60 99.60 0.09 | 97.81 7.92 | 69.53
Before spray 5.43 B 5.77 B 1.00 B 0.13 _ 10.40 _
After 1 day 0.00 | 100.00 | 0.03 | 99.97 | 0.00 100.00 0.00 | 100.00 | 4.02 | 79.57
After 3 day 0.01 100.00 | 0.10 | 99.93 | 0.03 99.93 0.03 | 9538 5.38 | 76.16
After 5 day ; 0.03 99.99 | 0.14 | 9991 | 0.07 99.90 0.05 | 94.51 5.90 | 74.40
After7 day £ ].0.23 99.98 | 0.74 | 99.64 | 0.30 99.64 0.10 | 94.08 6.78 | 74.09
After10 day 0.80 99.94 | 1.62 | 99.62 | 0.80 99.25 0.12 | 93.85 892 | 73.99
After14 day 1.40 99.90 | 2.43 | 99.58 | 1.63 99.23 0.17 | 93.46 | 13.30 | 66.84
Mean 1.13 99.97 | 1.55 | 99.78 | 0.55 99.66 0.09 | 95.21 7.81 | 74.18
Before spray 11.07 . 13.1 . 1.13 _ 0.33 _ 8.50 _
After 1 day 0.00 | 100.00 | 0.03 | 99.99 [ 0.00 100.00 0.00 | 100.00 | 5.64 | 64.93
After 3 day o |0.10 99.99 | 0.17 | 99.94 | 0.17 99.62 0.00 | 100.00 | 6.53 | 64.60
After 5 day E 0.27 99.97 | 0.26 | 99.93 ] 0.34 99.57 0.00 | 100.00 | 6.82 | 63.80
After7 day E 1.02 99.96 | 0.80 | 99.83 | 0.57 99.39 0.01 | 99.77 8.52 | 60.16
After10 day 1.64 99.94 | 1.71 | 99.82 ] 0.86 99.29 0.03 | 99.39 | 11.23 | 59.93
After14 day 2.07 99.93 | 2.51 | 99.81 | 1.78 99.26 0.07 | 98.94 | 13.49 | 58.85
Mean 2.31 99.97 | 2.65 | 99.89 | 0.69 99.52 0.06 | 99.68 8.68 | 62.05
Before spray 2.67 B 2.40 B 1.40 B 0.13 B 8.43 B
After 1 day 0.00 | 100.00 | 0.07 | 99.99 [ 0.00 100.00 0.00 | 100.00 | 3.20 | 97.94
After 3 day - | 0.13 99.92 | 0.20 | 99.94 | 0.05 99.91 0.01 | 98.46 3.70 | 79.78
After 5 day % 0.23 99.89 | 0.28 | 99.93 | 0.33 99.66 0.03 | 96.70 3.80 [ 79.66
After7 day E 1.40 99.78 | 0.47 | 99.83 ] 0.56 99.52 0.06 | 9538 4.69 | 77.89
After10 day > 1.83 99.74 | 1.50 | 99.82 ] 0.82 99.45 0.10 | 94.87 6.76 | 75.68
After14 day 2.30 99.68 | 2.24 | 99.81 | 1.85 99.38 0.16 | 93.85 9.13 | 71.92
Mean 1.22 99.84 | 1.02 | 99.89 | 0.72 99.65 0.07 | 96.54 5.67 | 80.48
Before spray 0.01 _ 0.03 _ 0.01 B 0.01 _ 3.70 _
After 1 day 0.53 _ 0.47 B 0.03 _ 0.03 B 7.00 _
After 3 day 0.63 _ 0.77 _ 0.40 _ 0.05 . 8.03 _
After 5 day £ 0.80 0.87 0.70 0.07 8.20
After7 day ‘é 2.37 B 1.07 B 0.83 B 0.13 B 9.31 B
After10 day © 1 2.60 B 2.23 B 1.07 B 0.15 B 12.20 B
After14 day 2.70 B 3.03 B 2.13 B 0.20 B 14.27 -
Mean 1.38 _ 1.21 _ 0.74 _ 0.09 _ 8.96 _
LSD 2.42 0.08 2.77 0.13 0.7 0.33 0.09 2.19 3.28 6.66
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This data agree with Reddy et al. (2014), they recorded that the bio-efficacy,
abamectin and acaricide, fenpyroximate showed 100% mortality to T. urticae which
infested chrysanthemum on days 5,10 and 15 in first season. In second trial,
abamectin reported 100% mortality to on day 7, 10 and 15. Also, Aly et al. (2013),
they applied two acaricides (fenpyroximate and cyhalothrin) and two plant extract
(black cumin and worm seed) on Tetranychu surticae Koch eggs and adults. The
result indicated that cyhalothrin and fenpyroximate showed the highest toxicity, while
worm seed extract was the least toxic on them.

Effect of yields:

Data presented in Table (4), show relationship between phytoseiid predacious
mites, P. persimilis and E. scutalis and the resultant yields. Treatment with P.
persimilis revealed significantly higher cucumber fruit yields than the treatment, E.
scutalis by mean 238.20 kg/fad., compared with control. This is due to their higher
reduction to phytophagous mites, T. urticae and T. cucurbitacearum than the other
predator, E. scutalis.

Data in Table (5), demonstrated the effect of different four acaricides on the
cucumber yield crops throughout the summer season 2014. Treatment, arrow carried
out significantly the highest yield of cucumber fruits with mean 353.69 kg/fed
compared with control. While, treatment, vertimec revealed insignificantly the least
yields of cucumber fruits with mean 238.00 kg/fad. On the other hand, treatments,
ortus and killmite shown significantly intermediate of cucumber fruit yields with
means, 330.40 and 294.19 kg/fad., respectively compared with control.

Table 4: The mean count of cucumber fruit yields (kg/fad) for predacious mite treatments in summer
season, 2014.

Treatment E. scutalis P. persimilis Control

1 replicate 186.67 204.17 61.25

2" replicate 233.33 272.22 81.67

3" replicate 175 217.78 65.34
Mean 198.33 238.20 69.42
LSD 56.11

Table 5: The mean count of cucumber fruit yields (kg/fad) for Acaricides compounds in summer
season, 2014.

Treatment Ortus Arrow | Killmite | Vertimec | Control
1* replicate 310.63 | 332.89 259.58 224 61.25
2" replicate | 388.89 | 416.11 346.11 280 81.67
3" replicate 291.67 | 312.08 276.89 210 65.34
Mean 330.4 353.69 294.19 238 69.42
LSD 78.34
CONCLUSION

The present study aimed to reach suitable control programs to control the
important piercing sap sucking pests {Tetranychus urticae Koch, T. cucurbitacearum
(Sayed) and Thrips tabaci (lind.)} infested cucumber plants by using biological
control (P. persimilis and E. scutalis) and chemical control (ortus, arrow, killmite and
vertimec). Cucumber plants were planted on March, 15™ throughout summer season
2014 in plant protection research institute station, Quaha, Qalyiobia Governorate.
Phytoseiid mite, P. persimilis revealed higher influence than E. scutalis on the
populations of the pests and give higher cucumber fruits than it. Also, acaricide,
arrow resultant the best treatment to reduce the population density of the pests and
give the highest yield of cucumber fruits as compared to the other treatments.
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