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ABSTRACT
The management of the two spotted spider mite, Tetranychus
urticae Koch, an economically important agricultural pest global wise
feeding on a wide range of host plant, is mainly based on the use of
acaricides. Mite reduction % after 3 and 7 days of spray and effect on
some biological aspects of treatments with eight different acaricides
were studied. After 3 days of treatment, the reduction of T. urticae
reached to a maximum (96.64%) with the use of Vermin while a
minimum (59.64%) was obtained with Komodo. After 7 days of
treatment, the reduction of T. urticae reached to a maximum (97.97%)
with the use of Buprolord and to a minimum (68.20%) with Vermin.
The longest life cycle (16.1 days) was obtained with Solofan treatment
while the shortest was (11.2 days) with Galesco and Komodo. The
experiments were performed under laboratory conditions (25+1°C,
80+£5% RH and 16:8 h (L: D). Individuals which treated with Galesco,
Solofan and Vermin passed through the preoviposition period and did
not complete their life cycle while individuals treated with Komodo
reached oviposition period then died.
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INTRODUCTION

The two spotted spider mite (TSSM), T. urticae is a member of the
family Tetranychidae that contains many harmful species of plant-feeding
mites (Borror, et al, 1989). Defoliation, loss of chlorophyll, leaf bronzing and
even plant death occur due to direct feeding in severe infestation (Meyer and
Craemer, 1999). Problem in the control of T. urticae is their ability to develop
resistance rapidly to acaricides, their high reproductive potential and
extremely short life cycle (allowing numerous generations in a growing
season), combined with the frequent applications of acaricide usually required
to contain mite populations low. (Kim and Lee, 1990, Sridhar and Jhansi
Rani, 2003, Kim, et al, 2004, Ramasubramanian et al, 2005, Sato, et al,
2005, Khajehali, 2011). Results on chrysanthemum plants in India as
recorded by Reddy et al, 2014 indicated that, during first season,
chlorfenapyr, abamectin and hexythiazox showed 100% mortality of T. urticae
on day 5, 7, 10 and 15. However, in second trial, abamectin and bifenazate
reported 100% mortality of mite on day 7, 10 and 15. In general, all the
acaricides showed 97.13-99.88% reduction of mite over untreated control.
Reis et al. (2005) reported that the biological cycle from egg to adult is of
approximately 10 days. Observations of Chahine and Michelakis, 1994 on
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the longevity and fecundity of T. urticae females on several host plants
demonstrated that longevity was of 10.7 days on egg plant (Solanum
melongena L.), tomato (Lycopersicon esculentum Mill.) and beans
(Phaseoulus vulgaris), and 8.6 days on cucumber (Cucumeris sativus L.). The
host plant influenced more fecundity than longevity, 71 eggs/female on egg
plant and 55.2 on beans. So, this investigation was carried out to study the
effect of some acaricides on population of T. urticae in tomato fields and
residual effect of four acaricides with three different active ingredient on some
biological aspects of T. urticae .

MATERIALS AND METHODS

Acaricides used:

Data in table 1 illustrated the trade names, recommended dosage and
manufacturer details of eight acaricides which used for this study. The
acaricidal effect of these products against T. urticae was studied under field
conditions in summer plantation.

Experimentation:
A) Field studies :

Experiments were carried out in a completely random design (CRD)
.Seedlings of tomato were planted in an area of about 360 m? divided into 9
plots (8 acaricides treatments and control). Each plot contained 10 rows. The
crop was grown following the recommended agriculture practices. Acaricides
were sprayed as soon as the population of mites reached 5 individuals/one
inch? of leaf sample. The backpack motorized mist sprayer (20 L) was used.
The applications used were shown in table 1, the number of mites (all stages)
was recorded before spray and 3 and 7 days thereafter. The reduction
percentages of mite population were calculated using, Henderson and Tilton
equation (1955). Observations were made on samples of 5 random
leaves/replicate using stereomicroscope.

Table (1): List of acaricides used for field control of mites on tomato.

Acaricides Active ingredient Concentration Application rate Formulation
1-Buprolord Buprofezin 25% 40cc / 100 S.C.
2-Canymite Acitamiprid 15% 100cc/100 S.C.
3-Emacty Emamectin benzoate 1.9% 70cc/ feddan E.C.
4-Galesco Hexathiazox 10% 100gm./100 W.P.
5-Komodo Abamectin 1.8% 40cc/100 E.C.
6-Solofan Sulfur 70% 200gm./100 S.C.
7-Vermin Abamectin 1.8% 40cc/100 E.C.
8-Zoro Abamectin 3.6% 25cc/100 E.C.

B) Laboratory studies:

This study was conducted in the Acarology Laboratory, Plant
Protection Department, Faculty of Agriculture, Fayoum University. The
experimental units were maintained at 25+1°C, 80+5% RH and 16:8 h (L: D).
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Adult females of T. urticae were colleted from tomato plants treated with four
acaricides namely, Galesco, Komodo, Solofan and Vermin. Rearing of these
adults was made on tomato leaf discs (2-cm diameter) were on moist cotton
pad in 22-cm diameter Petri dishes to avoid escape of mites.

For egg laying, females were carefully transferred from four acaricides
treated tomato leaves to rearing units. Emerged larvae were maintained
individually on 100 rearing units divided into equal five groups (four
acaricides and control); and daily observed to obtain the different durations in
the life cycle.

After emergence of adults, some males were confined individually for
determination of their longevity, and other males were copulated with females
to obtain longevity and fecundity of females. Results were statistically
analyzed by ANOVA, Duncan test; Spss (20.0 -for windows).

RESULTS AND DISCUSSION
A) Field effectiveness of acaricides:

Results, table 2 and fig.1, indicated that, the eight acaricides used
affected the population of T. urticae, after 3 to 7 days after treatment, with
differences in % reduction of mites.

After three days of treatment, the % reduction reached to highest
effective 96.6% with Vermin application followed by 91.33%, 90.27%,
88.51%, 74.87%, 71.11% and 70.45% for Buprolord, Solofan, Canymite,
Zoro, Galesco and Emacty, respectively. The least effective was Komodo with
only 59.64% reduction.

After seven days of treatment, the % reduction reached to highest
effective 97.97% with Buprolord application followed by 96.41%, 96.16%,
95.40%, 94.94%, 82.12% and 77.30% for Solofan, Emacty, Canymite,
Galesco, Komodo and Zoro, respectively. The least effective was Vermin with
only 68.20% reduction. In confirmation of our results, Bhardwaj and
Sharma (2010) found that out of seven acaricides evaluated against two
spotted spider mite T. urticae, fenazaquin (0.001 %), hexythiazox (0.0025%),
abamectin (0.01%) and propargite (0.05%) provided excellent control in apple.

B ) Biological effects of acaricides applications on T. urticae:
a) Female immature siblings of acaricide treated mites:
As shown in table 3, the longest life cycle (16.1 days) occured with Solofan

treatment and ranged between 14-18 days .On the other hand, the shortest was
11.2 days with each of Galesco and Komodo. Statistical analysis indicated
that, significant differences between Solofan, Vermin and other acaricides
were evident.
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Table (2): T. urticae population reduction after application of eight

acaricides in tomato fields at Beni-Suef Governorate.
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Acaricides Mites population after spray
Pre spray | After 3 days % reduction After 7 days | % reduction
1-Buprolord 18.75 2.25 91.33 0.75 97.97
2-Canymite 33.00 5.25 88.51 3.00 95.40
3-Emacty 16.50 6.75 70.45 1.25 96.16
4-Galesco 25.00 10.00 71.11 2.50 94.94
5-Komodo 8.50 4.75 59.64 3.00 82.12
6-Solofan 35.25 4.75 90.27 2.50 96.41
7-Vermin 10.57 0.5 96.64 6.75 68.2
8-Zoro 17.25 6.00 74.87 3.25 77.30
9-Control 9.75 135 | e 1925 | e

Fig.(1):T. urticae population reduction after application of eight
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Table (3): Female immature siblings of acaricide treated mites.

- Incubation Immature stages .
Acaricides| Mean period Larvae | Protonymph | Deutonymph Life cycle
1-Galesco| M£SE |3.6+£0.16b| 3.2+0.36bc | 2.2+0.13a | 2.2+0.13a |11.2+0.59a

3-4 2-5 2-3 2-3 9-14
2-Komodo| M+SE [3.9+0.23b| 2.3£0.15a | 2.6+0.27ab | 2.8+0.25a | 11.2+0.6a
3-5 12-3 2-4 2-4 9-15
3-Solofan | M+SE | 5.1+0.18¢ | 3.2£0.20bc | 4.0+0.29¢ | 3.840.32b |16.1+0.41c
4-6 3-5 3-5 3-6 14-18
4-Vermin | M+SE | 4.1+0.1b | 3.4+0.30c | 3.2+0.44b | 2.840.53a |13.5+0.73b
4-5 3-5 2-6 1-5 11-19
5-Control | M+SE | 2.4+0.16¢| 2.7£0.15ab | 2.7+£0.26ab | 3.6+0.67ab |11.4+0.52a
2-3 2-3 2-4 3-5 9-14
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b) Female siblings of acaricide treated mites:

Individuals which treated with Galesco, Solofan and Vermin were
passed through the preoviposition period and failed to reach the oviposition
and the postoviposition periods. Significant differences were obtained between
Galesco and Solofan (table 4). The members which treated with Komodo lived
for a long time and passed throughout oviposition period then died, these
individuals lived for 17.4 days compared with 24.5 days for control and
deposited an average of 25.8 eggs/female with daily rate of 6.51
eggs/day/female and the hatchability of eggs which deposited from treated
females was less than that for control as shown in table 5. Significant
differences were observed between Komodo and other treatments that all
treated members failed to reach the oviposition period.

Table (4): Longevity and life span of female siblings of acaricide treated mites:

- Adult longevity Total .
Acaricides | Mean Pre-oviposition | Oviposition Post- longevity Life span
oviposition
1-Galesco | M+SE 1.9+0.28b 1.9+0.28a | 13.1+0.60ab
R 1-3 1-3 11-17
2-Komodo | M+SE 1.6+0.27ab 424051 | - 5.8+0.55b | 17.4+0.58c
R 1-3 2-6 5-9 5-20
3-Solofan | M+SE 1.2+0.13a 1.2+0.13a | 17.3%0.47c
R 1-2 1-2 15-19
4-Vermin | MtSE 1.4+0.51ab 1.4+0.31a | 14.9+0.72bc
R 1-2 1-2 12-20
5-Control | M+SE 1.5+0.17ab 10.4+0.72 1.2+0.13 |13.1+0.60c | 24.5+0.83d
R 1-2 8-12 1-2 11-17 21-29
Fig(2): Life cycle, longevity and life span of female siblings of
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Table (5): Fecundity of female siblings of acaricide treated mites:
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Acaricides Females fecundity
0 .
Eggs/Female | Eggs /female/day /6 Hachability

1-Galesco M+SE |  ==emeeeee | smemeeeee [ eeeeeeee
R

2-Komodo M+SE 25.8+4.56 6.51+1.19 55.78 £6.53
R 2.0-46.0 1.0-10.7 20.0-81.25

3-Solofan Y ] S e R e
R

4-\/ermin M£SE | e | e | e
R

5-Control M+SE 41.3+1.69 4.18+0.38 89.31+1.89
R 36.0-52.0 2.4-6.5 76.9-97.3

c) Male siblings, immature and adults of acaricides treated mites:

As shown in tables 3 and 6, in general, durations of immature stages
of males 7.9, 7.7, 11.6 and 9.8 days were shorter than females 11.2, 11.2, 16.1
and 13.5 days when Galesco, Komodo, Solofan and Vermin were applied,

respectively.
Table (6):

acaricide treated mites:

Immature and adult stages of T.urticae

male siblings of

Immature stages Adult stages
Acaricides| Mean |Incuba-tion Proto- | Deuto- |Life cycle|longevity| Life
: Larvae
period nymph | nymph span
1-Galesco| M+SE | 2.5+0.21 |2.6+£0.27|1.3+£0.15|1.3+0.15| 7.9+0.14 | 1.3+0.15 | 9.2+0.44
S ab cd a a a a a
R 2-4 2-4 1-2 1-2 6-10 1-2 7-12
2- M#SE | 2.9+0.23 |1.5+0.17|1.5+0.22|1.8+0.25| 7.7+0.61 | 1.4+0.16 | 9.1+0.53
Komodo S b a ab ab a a a
R 2-4 1-2 1-3 5-11 5-11 1-2 7-12
3-Solofan| M+SE | 4.0+0.15 |2.2+0.13|2.6+0.16|2.8+0.70 [11.6+0.34c¢| 1.2+0.13 |12.8+0.45
S c bc c c d a a
R 3-5 2-3 2-3 2-4 10-13 1-2 9-20
4-Vermin| M£SE | 3.1+0.10 |2.3+0.30|2.3+0.45|2.1+0.43 | 9.8+0.69 |1.2+0.13|11.0+0.68
S b bed bc abc bc a a
R 3-4 1-3 1-5 1-4 7-15 1-2 9-16
5-Control| M£SE | 2.1+0.18 [1.7+0.15(1.7+0.26|2.6+0.27 | 8.0+0.45 | 9.5+0.50 |17.5+0.69
S a Ab ab bc ab b b
R 1-3 1-2 1-3 2-4 6-10 7-12 15-22

Fayoum J. Agric. Res. & Dev., Vol. 29, No.2, July, 2014



RESIDUAL EFFECT OF SOME ACARICIDES ON SOME......... 177

20 - Fig(3): Life cycle, longevity and life span of T.urticae males siblings of
acaricide treated mites E lifecycl
15 - e
w
& 10 -
o
- r r J- E- !I
Galesco Komodo Solofan Vermin Control
Acaricides
REFERENCES

Bharadwaj, S. and Sharma, S. 2010. Response of two spotted spider mite,
Tetranychus urticae Koch.(Fam : Tetranychidae) to new acaricides in
apple orchards of Himachal Pradesh. In: Abstract of International
Symposium-cum-workshop in Acarology. Kalyani, April 8-10. pp,
81-83.

Borror D.J., Triplehorn C.A. and Johnson N.F. 1989. An introduction to
the study of insects. Saunders College Publishing, 875.

Chahine, H. and Michelakis, S., 1994. Bio-ecological control studies
on Tetranychus  urticae Koch.  (Acarina:Tetranychidae). Bulletin
IOBC/WPRS, vol. 17, no. 1, p. 121-124.

Henderson, C. F. and Tilton, W. A., 1955. Test with acaricides against the
wheat mites. J. Econ. Entomol. ,49:157-161.

Khajehali, J., Van Nieuwenhuyse P., Demaeght P.,Tirry L. and Van
Leeuwen T., 2011. Acaricide resistance and resistance mechanisms
in Tetranychus urticae populations from rose greenhouses in the
Netherlands, Pest Manage. Sci., 67, 1424-33

Kim, S.S. and Lee S.C., 1990. Development of acaricidal resistance and
esterase isozyme of Tetranychus urticae (Acarina: Tetranychidae),
Korean J. Appl. Entomol., 29,170-175

Kim, Y.J., Lee S.H., Lee SW. and Ahn Y.J., 2004. Fenpyroximate
resistance in Tetranychus urticae (Acari:Tetranychidae): cross-
resistance and biochemical resistance mechanisms, Pest Manag.
Sci.,60,1001-1006

Meyer, M.K.P.S. and Craemer C., 1999. Mites (Arachnida: Acari) as crop
pests in Southern Africa: an overview. Afr. Plant Prot 5:37-51.

Ramasubramanian, T., Ramaraju, K. and Regupathy, A.,2005. Acaricide
resistance in Tetranychus urticae Koch (Acari:Tetranychidae) -
Global Scenario, J. Entomol., 2,33-39

Fayoum J. Agric. Res. & Dev., Vol. 29, No.2, July, 2014



Mahmoud, M.F.R. and Safar, Sherin, H.M. 178

Reddy, S.G. E.1, Chauhan, U., Kumari, S., Nadda, G. and Singh, M.K,,
2014. Comparative Bio-efficacy of Acaricides against Two Spotted
Spider Mite, Tetranychus urticae (Koch) on Chrysanthemum in Poly
house International Journal of Research in Chemistry and
Environment 10/2014; 4(4):15-109.

Reis, P.R., Silva, E.A. and Zacarias, M.S., 2005. Controle biologico de
acaros em cultivos protegidos. Informe Agropecuario, vol. 26, no.
225, p. 58-67

Sato, M.E., Silva, M.Z.D., Raga, A. and Filho, M. F.D.S., 2005. Abamectin
resistance in Tetranychus urticae Koch(Acari: Tetranychidae):
selection, cross-resistance and stability of resistance, Neotrop.
Entomol., 34, 991-998

Sridhar, V. and Jhansi Rani, B., 2003. Relative susceptibility in open and
greenhouse populations of two spotted spider mite, Tetranychus
urticae Koch on rose to dicofol, Resistance Pest Management News
Letters. 12, 83

Y] GguSiall da gl o) jalliad) o clasad) (and Aall )
S e G Gpad dgana Gl A8 L
Ll 8 5 and — de )y 31 A8 — o il dnals

Craial) o g )SI alani e cilanall (e dilida g g0l Lilely Alabaall il A 0 &
A8 Maxt paid ) lalaall o3 ) S5 sl Adailaay Jis) L adalekall il e jeaY
Al il & el g JAY Mae (e sl 13a Apud Cadlia) 285 (SO e all Y Y ey g SY)
% 09,7¢ Lelil g (e b dnaay Alalrall dic % 47, 7¢ mid A el culS il el ¥ oam
daall die % AV, Gamid L o il (a0 e all Ve Ll 525068 ey Alalaall ie
(o ey Alalrall die 9TAY Ll 5 2 55l g s e

Aled 3l ga A dals Adid) Apladll (e o) gl Am,Y sl V) A o eyl o5 S8
@ ¥l QaSiall dadoll alhdl e 535058 (e (sl Salla ay ddlia
ezl

G hE A 5350 S e Alalaall SV e AUl ol @Y1 o gl & edal S8
s Ji Le 3y aay Cile gAY Gilase SN (8 ey (el a8 8l daall ) e Uil
(an Yo, A) anll (e Bl 23 Cimia g g SV 028 45 gl Liagl G G Mg 3 il Ganl)
e o il Gl 8 Guil) A (mliadl ) A8Vl 13 (Aay €, F) J il 4 ylaall,
(%ARY) D580 e (%00,A) 535058 duay LY

Fayoum J. Agric. Res. & Dev., Vol. 29, No.2, July, 2014



