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Toxicity of Two Potential Bio-insecticides Against Moveable
Stages of Tetranychus urticae Koch
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Abstract: Two Potential bio-insecticides (Spinetoram 12% and Vertimec 1.8%) were tested against lab
strain of the moveable stages of Tetranychus urticae Koch. Laboratory bioassays were conducted to
evaluate the toxicity of bio-insecticides after 24, 48 and 72 h of treatment. Results showed a significant
correlation between insecticides concentrations and mortality over 3 days period (P # 0.05). On the other
hand, the LC value of vertimec was less than spinetoram at different stages of mites after 24 h and 48
h and reversed after 7h. The toxicity index values show such superior efficiency of spinetoram at LC 5 0
(100%) for immature, male and female, followed by vertimec 78%, 74% and 76% after 72 h of treatment.
As for slope values, spinetoram had the steepest toxicity line whereas vertimec had the flattest one at the
three times of exposure. Field bioassays were conducted to evaluate the efficacy of spinetoram and
vertimec on eggplant till 19 days of sprays against different stages of T. urticae (egg, immature and
adult stage). The experiment carried out in greenhouse in farm of faculty of Agriculture, Suez Canal
University. All doses of spinetoram under field conditions caused reduction of infestations of different
stages of T. urticae but the best reduction was (100% after 13 and 19 days of egg treatment, 96.7% after
5 days for adult and 87.5 after 11 days for immature stages) at dose 1 ml solution /liter water.
Keywords: Tetranychus urticae, spinetoram, vertimec, toxicity
INTRODUCTION
Tetranychus urticae Koch (Acri: Tetranychidae) is
one of the most important mites owing to its wide
distribution all over the world on different plant hosts.
It is also one of the most destructive pests of many
crops. Their economic importance due to their feeding
on leaves, buds and fruits, causing direct injury to
plants, while others phytophagous mites may transmit
plant diseases, causing great damage to agricultural
crops. Mites population increase in different parts of
Egypt and with wide range of infesting most
agriculture plant. Chemical control of mites has been
extensively practiced in Egypt for control mites
population. The two-spotted mite, T. urticae Koch is an
important one in a global distribution. Its phytophagous
nature, high reproductive potential and short life cycle
rapid resistance development to many acaricides often
after a few applications [6 ,7 ,2 4 ]. Failure in the chemical
control of T. urticae resistance have been reported in
s e v e r a l c o u n tr ie s f o r c o m p o u n d s , s u c h a s
o r g a n o p h o sp h a te s [ 2 0 ] , d ico fo l [ 1 2 ] o rg ano tins [ 8 , 1 4 ]
hexythiazox [1 5 ], clofentezine [1 6 ]; fenpyroximate [2 4 ,2 1 ] and
abamectin [3 ].
On the other hand, the great reliance on chemical
pesticides had its serious drawbacks, manifested in

resistance problems and high residue levels in food
products (fruits, vegetables, grains and seeds) that may
hinder its marketing. Such undesirable consequences
have lead to alienating effects on the irrational use of
chemical agents; hence foster other approaches that
capitalize on safe natural products.
The present study demonstrate the efficiency of
two products of bio-insecticides against the lab. strain
of moveable stage of Tetranychus urticae Koch. The
products were Spinetoram 12% and Vertimec 1.8 EC.
Moreover evaluate the effect of Spinetoram under field
condition against different stage of T. urticae infested
eggplant cultivated under greenhouse at farm of faculty
of Agriculture, Suez Canal Univarsity.
M ATERIALS AND M ETHODS
M ites M aintenance: T wo spotted spider mite
Tetranychus urticae K och were reared on mulberry
Morus alba leaves in an incubator maintained at
27±1NC and 60±5% R.H. with 16:8 (L:D) photoperiod.
Bio-insecticide Used: Spinetoram is a new member of
the spinosyn class of insect management tools
developed by Dow Agro Sciences. It is derived from
fermentation of Saccharopolyspora spinosa as are other
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spinosyns, but fermentation is followed by chemical
modification to create the unique active ingredient in
spinetoram.
Vertimec or Abamectin is an Acaricide/ Insecticide
that is used for the control of mites and insects on
number of crops. Molecular formula: C 4 8 H 7 2 O 1 4
( avermectin B 1 a + C 4 7 H 7 0 O 1 4 ( avermectin B 1 b )
Laboratory B ioassay: Serial concentration of
Spinetoram 12% EC (2.5, 5, 10, 15, 20 and 25 ppm)
and Vertimec 1.8 EC (5, 7.5, 10, 12.5, 15 and 20 ppm)
were prepared. Leaf disks (22 mm diam.) were cut and
dipped in the different concentrations for 30 second
and left to dry. The leaf disk was kept fresh by
placing it on a piece of wet cotton in a Petri dish.
Approximately 30 moveable stage of T. urticae
(immature, male and female) were transferred by means
of a fine soft brush to the each disk. All Petri dishes
were incubated at 27±1NC and 60±5% R.H and three
dishes were used for each treatment.
The cumulative mortality data were corrected by
Abbott's formula [1 ] and subjected to probit analysis
according to Finney [1 3 ]. The values of LC 1 0 , LC 2 0 , LC 5 0 ,
LC 9 0 and slope of the two bio-insecticides at different
stages of mites were calculated.
Field Bioassays: Three doses of spinetoram (1,
0.83 and 0.67 ml of solution added to 1 liter of
water i.e., 120, 100 and 80 ppm) were used against T.
urticae in eggplant. W ater with spinetoram dose
recovered 16 m 2 of eggplant cultivated under
greenhouse in the farm of Faculty of Agriculture, Suez
Canal University from 26 of March till 17 of April
2007. The leaf samples had been taken regularly in the
next day of spray and each two days till 19 days. A
sample of 10 leaves was picked up from each replicate;
the leaves were examined by using a stereomicroscope.
The live moving stages were counted on each leaf. The
average number of mites in treated and untreated
leaves was calculated and the reduction of infestation
was calculated by the equation of Henerson and
Tilton [1 7 ].
Statistical Analysis: The results under laboratory
condition were subjected to statistical analysis to
evaluate
the
relative
efficiency of the tested
pesticides against immature, male and female
stage. Abbot’s formula [1 ] was used to get corrections
for natural mortality. T he toxicity lines were
statistically analyzed according to the Finney[1 3 ].
Toxicity index = LC 5 0 of Spinetoram / LC 5 0 of
Vertimec Henderson and T ilton equation [1 7 ], Reduction
of infestation = (1- AxB / CxD X100)
W here the average number in untreated plot; A:
before - C: after treatment, where the average number
in treated plot; B: after - D: before treatment.

RESULTS AND DISCUSSIONS
Data presented in Table 1, 2 and 3 show that the
effectiveness of
Spinetoram and Vertimec against
moveable stages of the two–spotted spider mites T.
urticae Koch after 24, 48 and 72h of treatment at
(LC 1 0 , LC 2 0 , LC 5 0 , LC 9 0 and slope).
Results indicated that the female stage of T.
urticae was more susceptible than male and immature
stages at different rates of LC and the both bioinsecticides. LC 5 0 value of Vertimec in female and
male was low compare with LC 5 0 in Spinetoram after
24h and 48h but after 72h of treatment LC 5 0 of
Vertimec was higher than Spinetoram (and 5.26, 5.09
and 3.94, 3.89) for male and female respectively. The
LC 9 0 showed high value in Spinetoram compare with
Vertimec in all time of test and decreased with time of
the test.
As for slope values, spinetoram had the steepest
toxicity line whereas vertimec had the flattest one at
the three times of exposure.
The comparative toxicity after 72h of treatment
indicated that the Spinetoram was more sensitive than
Vertimec; that is differed after 24h and 48h of
treatment.
Ali [1 1 ] reported that the concentration of spinosad
produced 50% of mortality (LC 5 0 ) for egg, larva,
nymph, female and male adults was 11.681, 6.850,
3.447, 12.404 and 3.944 ppm respectively. It's well
Known that spinosad is highly toxic to mites compared
with other aquatic organisms such as rainbow trout fish
(30 ppm), carp fish (5 ppm), Daphnia magna (9.7 ppm)
and grass shrimp (9.8 ppm) as reported by smith and
Grothe [2 3 ], W einberg et al. [2 5 ] and Bert et al. [4 ]. Spinosad
still represents a reduced acute risk to fish species.
Also spinosad is 1.000 to 10.000 time less toxic to fish
than many synthetic insecticides such as pyrethroids.
Moreover, spinosad is only slightly to moderately toxic
to most aquatic invertebrates and is at least 2 to 5
times less toxic than most synthetic alternatives[5 ,1 8 ,1 9 ,2 6 ].
Sp ino s a d d e m o n s tra te s lo w m a m m a lia n and
environmental toxicity with reduced risk to humans and
other forms of wildlife comparable to traditional
biological insecticides [4 ]. The low toxicity of spinosad
toward beneficial allows it to be incorporated into most
integrated pest management (IPM) programs that
heavily rely on predators and parasitoids.
Field Application: Three rats of Spinetoram (1, 0.83
and 0.67 ml of solution added to 1 liter of water i.e.,
120, 100 and 80 ppm) were used against T. urticae on
eggplant cultivated under greenhouse in farm of Faculty
of Agriculture. Data presented in Fig. 1 indicated that
the bio-insecticide Spinetoram under field condition
caused reduction of infestation toward all stages tested
of T. urticae. The highest reduction of infestation was
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Table 1: Toxicity of two potential bio-insecticides against m oveable stages of Tetranychus urticae after 24 hours of treatem ent
Toxicity param eter Spinetoram 12%
Vertim ec 1.8%
---------------------------------------------------------------------------------------------------------------------------------------------Im m ature
M ale
Fem ale
Im m ature
M ale
Fem ale
LC 1 0
1.460
0.937
1.674
2.513
2.560
1.739
(0.61-3.53)
(0.24-3.65)
(0.85-3.29)
(1.01-6.27)
(1.35-4.85)
(0.69-4.40)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LC 2 0
3.026
2.460
3.023
4.635
3.970
2.925
(1.65-5.56)
(1.02-5.94)
(1.84-4.96)
(2.61-8.23)
(2.51-6.29)
(1.49-5.75)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LC 5 0
12.317
15.789
9.44
15.065
9.238
7.966
(8.9-17.05)
(9.86-25.27)
(7.25-12.3)
(10.87-20.88)
(7.58-11.26)
(6.14-10.34)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LC 9 0
103.911
265.989
53.252
90.314
33.333
36.496
(38.03-283.9)
(44.7-1581.5)
(28.42-99.8)
(24.92-327.3)
(19.47-57.67)
(18.55-71.82)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Slope
5.231
8.948
3.828
4.013
2.706
3.258
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Alpha (0.05)
2.73<9.5(4,0.05)
1.79<9.5(4,0.05)
1.62<9.5(4,0.05)
0.18<9.5(4,0.05)
0.44<9.5(4,0.05)
0.17<9.5(4,0.05)
CH I2 (X 2 )
Table 2: Toxicity of two potential bio-insecticides against m oveable stages of Tetranychus urticae after 48 hours of treatm ent
Toxicity param eter Spinetoram 12%
Vertim ec 1.8%
--------------------------------------------------------------------------------------------------------------------------------------------Im m ature
M ale
Fem ale
Im m ature
M ale
Fem ale
LC 1 0
0.858
0.457
0.457
2.530
2.142
1.505
(0.3-2.48)
(0.08-2.57)
(0.08-2.57)
(1.41-4.54)
(1.1-4.17)
(0.6-3.8)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LC 2 0
1.813
1.251
1.251
3.760
3.224
2.409
(0.84-3.92)
(0.38-4.17)
(0.38-4.17)
(2.43-5.81)
(1.95-5.34)
(1.19-4.89)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LC 5 0
7.662
8.682
8.682
8.065
7.09
5.957
(5.45-10.78)
(5.61-13.43)
(5.61-13.43)
(6.62-9.83)
(5.62-8.94)
(4.32-37.62)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LC 9 0
68.450
164.808
164.808
25.711
23.473
23.581
(28.5-164.2)
(33.7-805.4)
(33.7-805.4)
(17.01-38.87)
(15.7-35.1)
(14.78-37.62)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Slope
5.469
9.815
9.815
2.459
2.532
2.908
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Alpha (0.05)
3.78<9.5(4,0.05)
2.19<9.5(4,0.05)
2.19<9.5(4,0.05)
2.43<9.5(4,0.05)
1.03<9.5(4,0.05)
0.52<9.5(4,0.05)
CH I2 (X 2 )
Table 3: Toxicity of two Potential bio-insecticides against m oveable stages of Tetranychus urticae after 72 hours of treatm ent
Toxicity param eter Spinetoram 12%
Vertim ec 1.8%
---------------------------------------------------------------------------------------------------------------------------------------------Im m ature
M ale
Fem ale
Im m ature
M ale
Fem ale
LC 1 0
0.613
0.249
0.833
1.885
1.671
1.876
(0.2-1.87)
(0.04-1.7)
(0.38-1.82)
(0.92-3.87)
(0.77-3.61)
(0.97-3.62)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LC 2 0
1.240
0.640
1.410
2.825
2.473
2.640
(0.53-2.90)
(0.15-2.7)
(0.76-2.62)
(1.62-4.92)
(1.35-4.54)
(1.56-4.46)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LC 5 0
4.825
3.944
3.89
6.156
5.263
5.094
(3.23-7.21)
(2.16-7.21)
(2.76-5.49)
(4.71-8.05)
(3.85-7.2)
(3.82-6.79)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------LC 9 0
37.999
62.545
18.144
20.104
16.576
13.829
(19.6-73.7)
(21.2-184.7)
(12.34-26.7)
(14.01-28.86)
(12.14-22.6)
(10.8-17.7)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Slope
4 .959
8.536
3.305
2.505
2.436
2.170
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Alpha (0.05)
6.0<9.5(4,0.05)
3.35<9.5(4,0.05)
4.76<9.5(4,0.05)
2.0<9.5(4,0.05)
2.03<9.5(4,0.05)
3.28<9.5(4,0.05)
CH I2 (X 2 )

100% after 13 and 19 days of egg treatment,
96.7% after 5 days for adult and 87.5 after 11
days for immature stages at dose 1 ml solution
/liter water.

Baranowski[2 ] stated that avermectin is a new
product for the control of harmful spider mites
(Tetranychus urticae) and leafminers (Liriomyza spp.)
on ornamental crops. It is a natural product produced
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Table 4: Com parative toxicity of bio-insecticide between Spinetoram and Vertim ec against m oveable stages of T. urticae
D ays after treatm ents
Toxicity index*
----------------------------------------------------------------------------------------------------------------------------------------Im m ature
M ale
Fem ale
24 h
0.818
1.709
1.184
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------48 h
1.053
1.225
1.457
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------72 h
0.784
0.749
0.764
Toxicity index = LC 5 0 of Spinetoram / LC 5 0 of Vertim ec

reservoir of long-lasting activity within the leaf. It is
not considered disruptive to natural predators or
beneficial insects.
EL-Adawy et al.[9 ] tested eleven acaricides from
different chemical groups and the entomopathogenic
fungus; Beauveria bassiana against the two spotted
spider mite Tetranychus urticae infesting cucumber
under plastic house conditions. Generally results,
chlorfenapyr, abamactin, fenpropathrin, azocyclotin,
p rop agate (Ac argite), pro p agate (C o m ite),
fenpyroximate and fenazaquim reduced the infestation
to (71.25- 80.38% ) whereas hexythiazo x,
bromopropylate and ethion reduced it to (61.2562.87%). Beauveria bassiana resulted in 80.86%
percentage reduction in the mite population.
Santos et al. [2 2 ] evaluated the practicality and
efficiency of chlorfenapyr and abamectin for the control
of Polyphagotarsonemus latus and Tetranchus urticae
on cotton in Miguelopolis, Sao Paulo, Brazil, during
Junary-February 1997. Chlorfenapyr was applied at
120, 240, 300 and 360 g a.i./ha and abamectin at 9 g
a.i./ha plus 0.25% natural oil. Chlorfenapyr at 300
g.a.i./ha is recommended for the control of both mites
on cotton and abamectin plus natural oil was also
effective. EL-Adawy et al[1 0 ] mentioned that Kelthane
was the most effective compound exhibited 86.93%
reduction followed by bioacaricides Challenger 80.72%
> Fabcomic 79.32% > Milbenkock 79.14% > Biofly
78.64% > M edmic 78.62% > Chemelite 77.38% >
Biosect 75.62% redction in the two spotted spider mite
population.
REFERENCES
1.
Fig. 1: Efficacy of spinetoram on reduction of
infestation of T. urticae under field condition

2.

by the soil microorganism Streptomyces avermicis.
Avermectin has a unique mode of action. It is
chemically unrelated to any other miticide or
insecticide. Avermectin is non phytotoxic at the
recommended dose on virtually all varieties tested.
Avermectin leaves no visible residue, but provides a
1318

Abbott, W .S., 1925. A method of computing the
effectiveness of an insecticide. J. Econ. Entomol.,
18: 265-267.
Baranowski, T., 1991. Avermectins new group of
pesticides for plant protection. Pruszynski,-S (ed).
Instytyt Ochrony Roslin (Poland). Materials of the
31 st Research Session of Institute for Plant
Protection. Pt.1. Reports Materialy 31 Sesji
Naukowej Instytut Ochrony Roslin Cz. 1 Referaty
Poznan (Poland). Panstwowe W ydawnictwo
Rolnicze i Lesne, 214-220.

J. Appl. Sci. Res., 3(11): 1315-1319, 2007
3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
14.

15.

Beers, E.H., H . Riedl and J.E. Dunley, 1998.
Resistance to abamectin and reversion to susceptill
fen b u ta tin o x id e in sp ider m ite (A cari:
T etranychid ae) p o p ulatio ns in the Pacific
Northwest. J. Econ. Entomol., 91: 352-360.
Bert, B.L., L.L. Larson, J.R. Schoonover, T.C.
Sparks and G.D. Thompson, 1997. Biological
properties of spinosad. Dow to Earth, 52(1): 6-15.
Brock, D.E., 1992. Toxicity of XDE.105 to a fresh
water green algae (Selenastrum capriccormutum) in
a 7 day static test system. Internet report of the
Dow Chemical Campany.
Cranham, J.E. and W . Helle, 1985. Pesticide
resistance in Tetranychidae, pp: 405-421 In W .
Helle & M.W . Sabelis (eds.) Spider mites: Their
biology, natural enemies and control. Vol 1B
Amsterdam, Elsevier, pp: 458.
Devine, G.J., M. Barber and P.S. Denholm, 2001.
Incidence and inheritance of resistance to METIacaricides in European strains of the two-spotted
spider mite (Te tran ychus urticae) (Acari:
Tetranychidae) Pest Manag. Sci., 57: 443-448.
Edge, V.E. and D.G. James, 1986. Organo-tin
resistance in (Tetranychus urticae) (Acari:
Tetranychidae) in Australlia. J. Econ. Entomol.,
79: 1477-1483.
EL-Adawy, A.M., H . Yousri, Y.M. Ahmed and T.
EL-Sharkawy, 19950 Effect of some acaricides and
the biocide Nturalis-L (Beauveria bassiana) on the
two-spotted spider mite Tetranychus urticae Koch
infesting cucumber under plastic house condition.
6 th Nat. Conf. of Pest.& Dis. Of Vegetables&Fruits
in Egypt, 136-141.
EL-Adawy, A.M., N .M. Abdel-Gawad and T.A.
EL-Sharkawy, 2001. Castor bean, Ricinus
communis,
a
promising source of mite's
predators. Egyptian Journal of Agricultural
Reasearch, 79(1): 149-160.
Fatma, S. Ali, 2004. Toxicity of spinosad as a
potential novel bioinsecticide against Tetranychus
urticae Koch. Annals of Agric Sc. M oshtohor,
42(1): 373-378.
Fergusson-Kolmes, L.A., J.G. Scott and T.J.
D ennehy,
1991.
Dicofol resistance in
(Tetranychus urticae) (Acari: Tetranychidae):
Cross-resistance and pharmacokinetics. J. Econ.
Entomol., 84: 41-48.
Finney, D.J., 1971. Probit Analysis 2 n d Ed.,
Cambridge Univ. Press, London.
Flexner, J.L., P.H. W estigard and B.A. Croft,
1988. Field reversinion of organotin resistance in
the two spotted spider mite (Acri: Tetranychidae)
following relaxation of selection pressure. J. Econ.
Entomol., 81: 1516-1520.
Herron, G.A. and J. Rophail, 1993. Gentics of
hexythiazox resistance in two spotted spider mites
Tetranychus urticae Koch. Exp. Appl. Acarol.,
17: 423-431.

16. Herron, G .A., V. Edge and J. Rophail, 1993.
Clofentezine and hexythiazox resistance in
Tetranychus urticae Australia. Exp. Appl. Acarol.,
17: 433-440.
17. Henderson, C.F. and E.W . Tilton, 1955. Test with
acaricides aginst the brown wheat mite. J. Econ.
Entomol., 48: 157-161.
18. Hughes, J.S. and M.M. Alexander, 1993. The
toxicity of XDE-105 insecticide to Anabaena
flasaquae. Internet report of the Dow Chemical
Campany.
19. M ilazzo, D.P., M .F. Servinski, H.D. Kirk and J.M.
Hogo, 1994. Evaluation of the acute toxicity to the
daphnid, Daphnia magna straus. Internet report of
the Dow Chemical Campany.
20. Sato, M.E., N. Suplicy Filho, M.F. de Souza Filho
and A.P. Takematsu, 1994. Resistencia do acaro
rajado Tetranychus urticae (Koch, 1836) (Acari:
T e tra n ychid ae) a d iv e rso s a c aric id a s e m
morangueiro (Fragaria sp) nos municipios de
Atibaia- Sp e Piedade-Sp. Ecossistema, 19: 40-46.
21. Sato, M .E., T. Miyata, M. da Silva, A. Raga and
M.F. de Souza Filho, 2004. Selections for
fenpyroximate resistance and susceptibility, and
inheritance, cross-resistance and stability of
fenpyroximate resistance of Tetranychus urticae
Koch, (Acari: Tetranychidae) Appl. Entomol. Zool.,
39: 293-302.
22. Santos, J.C.C. dos, J.R. Scarpellini, H.N.
Luswarghi and J.C.C. dos Santos, 1999.
Chlofenapyr and abamectin for the control of whit
mite Polyphagotarsonemus latus (Bank 1904)
(Acari: Tarsonemidae) and red spider mite
Tetranychus urticae Koch,1836 on cotton Anais II
Congresso Brasileiro de Algodao: Oalgodao no
seculo XX perspectivar para o seculo XXI, Ribeiao
Preto, SP, Brasil, 5-10.
23. Smith, J.R. and D.W . Grothe, 1992. The acute
toxicity of XDE-105 to carp (Cyprinus caprio) in
a static test system. Internet report of the Dow
Chemical Campany.
24. Stumpf, N. and R. Nauen, 2001. Cross-rsistance,
inheritance, and biochemistry of mitochondrial
electron transport inhibitor- acaricide resistance in
Tetranychus urticae (Acari: Tetranychidae). J.
Econ. Entomol., 94: 1577-1583.
25. W einberg, J.T., D.L. Rick and C.H. Richardson
1993. Evaluation of the acute toxicity of XDE-105
insecticide to the Rainbow trout, Oncorhynchus
mykiss W albaum. Internet report of the Dow
Chemical Campany.
26. Yurk, J.J. 1993. Acute toxicity of XDE-105
insecticide to the grass shrimp, Palemonetes pugio.
static test system. Internet report of the Dow
Chemical Campany. Indianapolis, Indiana, USA.

1319

