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Field experiments were carried out at Saqqara village in Giza Governorate during two successive seasons, 2013 and 2014
to detect the suitable applications for controlling Thrips tabaci,L and Tetranychus urticae, Koch on cucumber plants and resultant
yield and the population fluctuation of the two pests. The three tested treatments were Fenpyroximate 5% SC(acaricide) &
Ethoxazole 5% SC(acaricide) with the recommended rate 50 cm and 25 c¢cm / 100 liters, respectively, Thiamethoxam 25%
WG (insecticide) & Imidacloprid 20% SC(insecticide) with the recommended rate 20 gram and 50 cm/ 100 liters, respectively
and Chlorfenapyr 36% SC(insecticide and acaricide) with the recommended rate 25 cm /100 liters compared with the untreated
cucumber plants. Results indicated that the population dynamics of T. urticae during two successive seasons was concentrated
between the period extended from the fourth to the seventh inspection. There were not significant differences between the
population of T. urticae during the two successive seasons, 2013 and 2014.

Results and their statistical analysis showed clearly that all treatments significantly decreased the population density of
two tested pests and increased the cucumber yield comparing with control treatment. Chlorfenapyr though proved to be superior
in performance for management of T. tabaci and T. urticae, thus the third treatment could be used as alternate candidate for the
management of these pests.

Data indicated that the highest cucumber fruit yield was obtained from cucumber plots treated with the third treatment
(Chlorfenapyr) (184kg. no. of production/100 plants), followed by the first treatment (169 kg) and plots treated with the second
treatment (158kg). The highest net return LE (11005 LE/ fed) was recorded in plots treated with third treatment, followed by first
treatment (9800 LE/ fed), then the second treatment (8525 LE/ fed), with compared the income return from treatments and
control, the highest income (4380 LE/ fed) was obtained from the third treatment (T3), then the lowest income (1900 LE/ fed)

was recorded with plots treated by the second treatment (T2).

INTRODUCTION

Cucumber, Cucumis sativus L is the most
important economic vegetable crops cultivated in Egypt
(Hanafy et al., 2014). Thrips tabaci, L are a
polyphagous that causes aserious damage on vegetables
and ornamental plants all over the world (Murai, 2000).
Nymphs and adults feed on green leaf tissue, causing
direct damage by destroying epidermal cells (Koschier
et al., 2002) and transmit the tomato spotted wilt virus
disease to several crops (Negaraja et al., 2005). In the
United States, Jacobson and Kennedy (2013)
demonstrated that thelytokous populations of onion
thrips also could transmit TSWV; however, populations
varied in their ability to do so (range 0to 45%).The pest
status of onion thrips can be attributed to its
polyphagous nature, high reproductive rate, short
generation time, high survival of cryptic (nonfeeding
prepupa and pupa) instars, ability to reproduce without
mating (parthenogenesis), ability to transmit plant
pathogens, and development of resistance to insecticides
(Morse and Hoddle 2006, Diaz-Montano et al. 2011).
Onion thrips is a native of the Mediterranean region but
has become a major pest of agricultural crops
throughout most of the world (Mound and Walker 1982,
Mound 1997). Severe damage to various crops has been
reported in Africa, Asia, Europe, North and South
America, and Australasia (Mound 1997, Boateng et al.
2014).

Ghallab et al. (2011) carried that four cucumber
varieties (Cucumis sativus L.), Xena, Sweet crunch,
Nemsse and Zaeim were selected to study their
sensitivity to piercing sap sucking pests infestation
including the thrips, T. tabaci under field condition, all

treatments were applied four times. On the contrary,
Thrips sp. recorded the highest infestation in Xena
cultivar. The two spotted spider mite Tetranychus
urticae Koch cause serious damages to the infested
cucumber and kidney bean plants leading to great
reduction in both quantity and quality of the resultant
yield (El-Saeidy et al., 2012). The effect of shade nets
(black, white nets and polyethylene sheet) on some
environmental factors (temperature and relative
humidity) and population flactuation of spider mites, T
urticae, Whitefly, Bemisia tabaci (Gennadius), Thrips,
Frankliniella intonsa (Trybom) and Aphids, Aphis
gossypii (Glover) was conducted by Maklad et al.
(2012).

The major greenhouse pests were Thrips tabaci,
Tetranychus cinnabarnus, Aphis gossypii and
Trialeurodes vaporariorum in cucumbers (Yasarakinci
and Hincal, 1997). Abou-Taka and Zohdy (1990)
recorded that the spider mites in Egypt are one of the
most serious pests on vegetable plants. However, two
pests were recorded on cucumber plants only, thrips and
leaf miner (El-Habi et al., 1999). The present work aims
to detect the suitable applications for controlling T.
tabaci and T. urticae on cucumber plants and the
population fluctuation of the two pests during two
successive seasons, 2013 and 2014. Also, it was
detected the effect of management of the two pests on
economic aspects of cucumber yields.

MATERIALS AND METHODS

Two experiments were carried out under field
conditions at Saqqgara village in Giza governorate on
cucumber plant; the first was conducted to study the



Shaalan, H.S.

population fluctuation of Thrips tabaci and
Tetranychus urticae on cucumber plant during two
successive seasons, summer 2013 & 2014 and nile,
2013 & 2014. The second once was evaluated their
efficiency of four treatments in reducing the population
density of Thrips tabaci and Tetranychus urticae on
cucumber plants. The first three treatments by applying
recommended pesticides at different times of plant
growth as Fenpyroximate 5% SC (acaricide) &
Ethoxazole 5% SC (acaricide) with the recommended
rate 50 cm and 25 cm / 100 liters, respectively,
Thiamethoxam 25% WG (insecticide) & Imidacloprid
20% SC (insecticide) with the recommended rate 20
gram and 50 cm/ 100 liters, respectively and
Chlorfenapyr 36% SC (insecticide and acaricide) with
the recommended rate 25 cm / 100 liters and the fourth
treatment was untreated check as in Table (1). In both
studied seasons, the first experimental area was about
1050 m® cultivated with cucumber plant (Medina
variety) at 29t April during summer season 2013 &
2014 and 17" June during nile season 2013 & 2014. The

Table (1): Time of insecticide applications.

whole area was divided into 3 plots (each plot was 350
m’). All plots were distributed in a randomized
complete block design. In the second experiment, an
area, was about 1050 cultivated with cucumber plant
(Medina variety) 17" June during early nile season
2014, was divided into 12 plots (each plot was 87.50
m?). Each treatment was replicated three times.

Samplings of 20 leaves of cucumber plants
started at 15 days after planting were weekly randomly
taken from each plot until the end of experiments, and
kept in a tight closed paper bags and transported to
laboratory, in where, all samples were thoroughly
examined by stereomicroscope to count the adults and
nymphs of T. tabaci and mobile stages of T urticae. In
the second experiment, the fruit production per 100
plants was assessed for 10 inspections starting on 27"
July 2014 with 3 days interval. At each date, 100 plants/
treatment (25 plants/ replicate) were randomly selected
from each treatment. All the usual agricultural practices
were followed except for keeping the whole area free
from any other insecticidal treatments.

Treatment Application time
Spraying of Fenpyroximate (Ortus 5% SC) and Ethoxazole (Barrok 10% SC) at July, 8%,
T1 2014 to August, 07", 2014 with 10 days intervals between sprays (4 times of subsequently

successive applications).

Spraying of Thiamethoxam (Actra 25% WG) and Imidacloprid (Confidor 20% SC) at July,
T2 15" 2014 to August, 14", 2014 with 10 days intervals between sprays (4 times of
subsequently successive applications).

T3

Control Untreated check.

Spraying of Chlorfenapyr (Challenger 36% SC) at July, 8", 2014 to August, 07", 2014 with
10 days intervals between sprays (4 times of subsequently successive applications).

Gross returns were based on yield harvested from
each treatment in this experiment; the value of
cucumber production was calculated based on the pound
average price per kg of cucumber fruit (LE).

Gross return was calculated by the equation:
Cucumber fruits weight (kg)/ Fed. =Average
production of plant (kg)x plant numbers of fed.

Net return LE/ Fed. = Cucumber fruits return LE /
Fed. - Cost of treatments LE

Cucumber fruits return = Cucumber fruits weight
(kg)/Fed.x Price of kg of cucumber fruit.

Cost of treatments LE= Number of sprays x cost of
each application.

Cost of agriculture practices = Cost of Agriculture +
Seeds + Irrigation + Fertilization

Cost of net applications= Cost of
treatments + Cost of agriculture practices

The statistical analyses of the present data were
carried out using SAS program computer including f-
test and L.S.D. value (SAS Institute, 2003).

RESULTS AND DISCUSSION

1. Population dynamics of Thrips tabaci and
Tetranychus urticae on cucumber plants during
summer seasons, 2013 and 2014.

Thrips tabaci and Tetranychus urticae remained
an important pests on cucumber plants during the
growing seasons, 2013 and 2014. Thrips tabaci was first

insecticidal

observed on the first inspection at May, 14" (Table, 2).
Data indicated that the cucumber plants (Medina
variety) had two peaks of T. tabaci adults and nymphs
at the dates of June, 04™ and June, 25" during summer,
2013&2014. The population density increased from 2.7
to 25.3 and 8.7 to 31.3 thrips/ leaf at May, 14" to June,
04" 2013 and 2014, respectively. Afterword, the
population density abruptly decreased to reach 7.3 and
15.3/leaf during summer 2013 and 2014, respectively
(Table, 2). The highest peaks were recorded25.3 and
31.3individuals/leaf at the fourth inspection(June, o4t )
during summer seasons, 2013 and 2014 respectively.

As soon as in thrips, two peaks was noticed
during studied summer seasons, 2013 and 2014 (Table,
2).While, the population dynamics of T. urticae
individuals recorded three peaks in the two seasons on
cucumber plants. Peaks of the population recorded 35.7,
58.0 and 25.3 individuals/ leaf at the dates of May, 28"
June, 18" and July, 16M 2013 in the first season,
respectively. In the second season showed these peaks
estimated at dates of June, 11™ , June, 25" and July, 09"
2014 with the mean numbers of 53.3, 59.7 and 38.3
individuals/ leaf, respectively. The population density of
T. urticae was ranged from 4 to 58 and 14.3 to 59.7
adults/ leaf during summer seasons, 2013 and 2014,
respectively. The highest peaks were recorded 58.0 and
59.7 individuals/ leaf at June, 18", 2013 and June, 25",
2014, respectively (Table, 2)
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Table(2):Weekly mean no. of Thrips tabaci and Tetranychus urticae individuals/ leaf on cucumber plants

during summer seasons, 2013 and 2014.

Mean no. of Thrips tabaci/ leaf

Inspection date

Mean no. of Tetranychus urticaae/ leaf

2013 2014 2013 2014
May, 14" 2.7 8.7 4.0 143
215t 16 21 2.6 23.7
28" 18.3 23.7 35.7 37.7
June, 04" 25.3 313 343 48
11 233 25 49.7 53.3
18" 16.6 213 58 457
25t 18 23 39.7 59.7
July, 02" 8.6 18.7 33.7 37
o9t 7.3 17.3 24.7 383
16" 7.3 15.3 25.3 276
Mean + SE 14.34 +2.37 ° 2053 +1.93 @ 3277 + 476 2 3853 +4.40 ?
F value 10.40 243
LSD 3.704 7.408
2.Population dynamics of Thrips tabaci and observed during nile seasons, 2013& 2014 being 35.3&

Tetranychus urticae on cucumber plants during
nile seasons, 2013 and 1014.

Presented data indicated that the population
density of T. tabaci was highly concentrated on the last
fivth and fourth inspections during nile seasons, 2013
and 2014 respectively (Table, 3).The populations of T.
tabaci individuals recorded two peaks (18.7 and 35.3
individuals/ leaf) at July, 23" and August, 20" 2013. In
the second season 2014 the population of T. tabaci
individuals recorded two peaks at the dates July, 3ot
and Agust, 13" with mean numbers of 19.3 and 29.7
individuals/ leaf, respectively. The highest peaks were

29.7 thrips/ leaf, respectively. The T. tabaci infestations
on cucumber plants were ranged between 2.7 - 35.3 and
1.7 - 29.7 thrips/ leaf during nile seasons, 2013& 2014,
respectively (Table, 3).

In case of spider mite, T. urticae, the population
dynamics was recorded two peaks during nile seasons,
2013 and 2014 being 54.3&55.7 individuals/ leaf at
July, 239 & August, 06™ 2013, recpectively. In the
second season recorded 65.7&57.7 individuals/ leaf, at
July 239 & August, 13" 2014 respect.. The population
of T. urticae was distributed during the months of the
growing nile seasons, 2013 and 2014 (Table, 3).

Table(3):Weekly mean no. of Thrips tabaci and Tetranychus urticae individuals/ leaf on cucumber plant

during nile seasons, 2013 and 2014..

Inspection date

Mean no. of Thrips tabaci/ leaf

Mean no. of Tetranychus urticaae/ leaf

2013 2014 2013 2014
July, 02" 33 17 18.7 123
o9t" 7.7 5.7 333 37.3
16" 6.7 15.3 35.7 41.7
23 18.7 16.7 54.3 65.7
30" 13.3 19.3 49 63
August, 06" 273 163 55.7 52.3
13" 313 29.7 53 57.7
20" 35.3 26.3 457 51.3
271" 30.7 25.7 317 443
September, 03" 25 19.3 30.7 413
Mean + SE 19.93 +3.67 ¢ 176 +2.78 @ 40.78 +3.95 ? 46.69 + 4.87 2
F value 0.80 3.00
LSD 5.233 7.242

In general, the general mean number of T. tabaci
was significantly differences between 2013 and 2014
during summer being 14.34 and 20.53 thrips/ leaf,
respectively. However, it was not significant during nile
2013 and 2014. Also, There were not significant
differences between the population of T. urticae during
two successive seasons, summer and nile, 2013 and
2014 (Table, 2& 3 and Fig. 1). Data in Fig. (1) showed
that the infestation of T. urticae was higher than the

infestation of T. tabaci during two studied seasons 2013
and 2014. Similarly, Gallab et al. (2011) stated that the
four cucumber varieties, cucumis sativus were
sensitivity to piercing sap sucking pests’ infestation
including the onion thrips, T. tabaci and two spotted
spider mite, T. urticae under field conditions. However,
Maklad et al. (2012) studied the effect of shade nets on
some environmental factors on the population
fluctuation of T. urticae, Frankiniella intonsa, B. tabaci
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and A. gossypii. The hot and dry weather can lead to an
increase in T. tabaci and T. urticae populations and the
severity of the thrips and the two spotted spider mite to
cucumber plants. The season behind this is likely a

combination of factors including a shorter generation
time and a reduction in mortality from abnormal
condition and plant pathogens.

W Flrrips tabaci

22 T etranycliuas vricaaze

38.53

40.78

3277

20.53

Mean no. of individuals/ leaf
N
0

i tesitisiitatidatiiists

201;; | 2014

Summer Season

2013 | 201;-

INile season

Fig. (1): Comparison between the infestation of Thrips tabaci and Tetranychus urticae on cucumber plant
during two successive seasons, summer 2013 & 2014 and nile, 2013 & 2014.

3. Effect of chemical treatments on Thrips tabaci and
Tetranychus urticae on cucumber plants.
Thrips tabaci:

Date tabulated in Table (4) showed that the lower
the counting of T. tabaci the better is the insecticidal
application. Obtained data showed that on the mean
number of thrips/ leaf after these applications showed
that minimum population (mean no. of thrips/ leaf) was
in plots treated with Challenger 36% SC (Chlorfenapyr)
(1.32), Actra 25% WG (Thiamethoxam) & Confidor
20% SC (Imidacloprid) (3.37). The highest populations

of 16.62 mean no. of thrips/leaf was recorded in plots
treated with Ortus 5% SC (Fenpyroximate) & Barrok
10% SC (Ethoxazole) but this treatment was
significantly lower than the control plots (21.11). In all
three sprays, Chlorfenapyr was more effective than
other insecticides. Our results are comparable with those
of Ullah et al. (2010) who reported Confidor is the most
efficient insecticide and can trustfully be incorporated
into the management of this pest. However, the non-
effectiveness of Actra against T. tabaci was reported by
Razzaq et al. (2003).

Table(4):Comparison between insecticide applications and( Thrips tabaci &Tetranychus urticae )

populations.

| ion da Mean no. of Thrips tabaci/leaf Mean no. of Tetranychus urticaae/leaf
nspection cates T1 ™ T3 Control T1 ™ T3 Control
Jula/, 02"92014 2.7 2.3 33 3.7 14 17.3 13.3 16.7
09" 8.3 4.7 6.3 5.7 27 287 24.7 25.7
16" 5.7 16.3 0.3 10.3 33 453 1.3 38.3
231 9.7 0.7 0 19.7 0.7 36.7 0 477
30" 10.7 0 0 237 2.3 55.7 1.7 65.7
August, 06" 253 0.3 0 213 0.3 51.3 0 67
13" 3.7 0.7 0 35.7 0 53.3 0 58.3
20" 25.7 2.3 0 32 33 453 0.7 413
27" 24.7 37 2.3 317 11.7 38 53 35.7
September, 03 21.7 2.7 1 27.3 10.3 26.7 5.7 313
Means SE 16.62+ 337+ 132+ 2111+ 7.29+ 39.83+ 5.27+ 4277+

. 324°  152°¢ 066° 357 @ 272 ° 401 ° 253 ° 533 2
F value 45.79 86.64
LSD 4.031 6.081

T1l=Fenpyroximate (Ortus 5% SC)& Ethoxazole (Barrok 10% SC)
T2=Thiamethoxam (Actra 25% WG)& Imidacloprid (Confidor 20% SC)

T3= Chlorfenapyr (Challenger 36% SC)
Tetranychus urticae:

Data presented in Table (4) revealed that the
minimum of sbider mite, T. urticae populations in plots
treated with Challenger 36% SC (Chlorfenapyr) (5.27)
and Ortus 5% SC (Fenpyroximate) & Barrok 10% SC
(Ethoxazole) (7.29). While, the highest population
(39.83) was recorded for Actra 25% WG
(Thiamethoxam) & Confidor 20%SC (Imidacloprid)

treated plots but it was still significantly lower than the
untreated plots (Control) (42.77). Chlorfenapyr, though
proved to be superior in performance for management
of the two spotted spider mite, T. urticae, thus the first
treatment could be used as alternate candidate for the
management of the pest. Observations are compatible
with those AL-Antary et al. (2012) who reported that
Chlorfenapyr induced very effective against T. urticae
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population on cucumber. However, Hassan et al. (2007)
stated that Vertemic (Abamectin) and Ortus
(Fenpyroximate) was the best in reducing T. urticae
population on cucumber.
4 Effect of different
cucumber vyield.

Data recorded in Table (5) assured that the
highest cucumber fruit yield was obtained from
cucumber plots treated with the third treatment
(Challenger 36% SC) (184kg. no. of production/100
plants), followed by the first treatment (169 kg) and
plots treated with the second treatment (158kg).
However, untreated plots ware received the lowest
production of cucumber fruits being 135kg no. of fruit

insecticidal treatments on

production/100 plants, there were significant difference
between treatments.

With study the economic evaluation of all
treatments, data tabulated in Table (6) showed that the
net return of cucumber yields increased in the three
insecticidal treatments when compared with untreated
plants. The highest net return LE (11005 LE/ fed.) was
recorded in plots treated with third treatment, followed
by first treatment (9800 LE/ fed.), then the second
treatment (8525 LE/ fed), with compared the income
return from treatments and control, the highest income
(4380 LE/ fed) was obtained from the third treatment
(T3), then the lowest income (1900 LE/ fed) was
recorded with plots treated by the second treatment (T2)
(Table, 6).

Table (5): Comparison between insecticide applications and cucumber yields during summer season, 2014

Inspection dates

Production/100 plants

First treatment Second treatment Third treatment Control

Julx, 27M 2014 15 12 13 10
30" 17 15 20 14
August,02™ 18 17 23 15
o5 20 18 23 18
og" 22 20 25 20
11" 21 21 22 16
14" 20 19 20 15
17" 15 17 17 13
20" 13 12 13 8
231 8 7 8 6
Total 169 158 184 135
Overall meant SE 169 +1.35 158 +137 & 184 +1.74 2 135 +1.39 P
F value 1.97

LSD 422

Table(6):Economic aspects of insecticidal applications against Thrips tabaci & Tetranychus urticae populations for

cucumber yields during summer season, 2014.

Economic evaluations

Yield . . Income
- Yield Yield Cost of Cost of Net return of
Treatment weight weight return  insecticidal agriculture Cos_t of_net return treatments
(Kg)/ : applications/
100 (Kg)/ (LE)Y treatments  practices LE/ Feddan LE/ — Income
plant Feddan Feddan LE/ Feddan Feddan Feddan from
control
T1 169 16900 16900 225 7100 9800 3175
T2 158 15800 15800 400 6875 7275 8525 1900
T3 184 18400 18400 520 7395 11005 4380
Control 135 13500 13500 6875 6625
Kg price =1 LE

Generally, it could be stated that cucumber plants
treated with Challenger 36% SC to control T. tabaci and
T. urticae altogether gave the highest yield and income
net return (T3) followed by cucumber plants treated
with Ortus 5% SC & Barrok 10% SC to control T.
urticae (T1). On the other hand, cucumber plants treated
with Actra 25% WG & Confidor 20%SC to control T.
tabaci occupied the lowest income net return

Additionally, Tuzel et al. (2005) studied the yield
net return of cucumber whereas compared between the
conventional and organic agriculture. However, Pitan

and Filani (2013) stated that cucumber yield was
significantly higher by 50% in plots sprayed at post
flowering over the control against main pests of
cucumber in Nigeria. Also, Hussain et al. (1997) studied
the economical of insecticidal applications for control T.
tabaci on garlic plants. They showed that the net yield
return increased in the four insecticide treatments when
compared with untreated plants. Finally, the third
application with used Challenger 36 % SC
(Chlorfenapyr) was Yyielded the highest cucumber
production during summer season, 2014.
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