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Table 1. Estimation of LCs, their confidence limit and dose-respose lines for fenazaquin on
Tetranychis urticae using leaf dip method
n? °LCs (95% confidence LCs0 (95% confidence
limit) limit)

330 101 (15.26-67.9) 60.2 (32.1-87)
n®: Number of tested mite
®: LC50 values are expressed as ppm with their 95% confidence limit

¢ Values of y*v(df=3), lower than (p<0.005) indicate a significant fit between the observed and expected
regression lines

Slope +SE ¥ (df)

2.3+0.24 5.1(3)
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Table 2. The effect of fenazaquin on life table parameters of Tetranychus urticae

Parameter Treatment Mean+SE

I'm (Intrinsic rate of natural increase) Control 0.256+0.002a
Fenazaquin 0.235+0.006b

A (Finite rate of increase) Control 1.2940.001a
Fenazaquin 1.26+0.01b

T(Mean generation time) Control 19+0.2a
Fenazaquin 17.6x0.4b

DT(Doubling time) Control 2.73+£0.02b
Fenazaquin 3+0.07a

R, (Net reproductive rate) Control 130.249.2a
Fenazaquin 62.4+10.3b

Means with different letters are significantly different from each other by t-test (p

<0.05).
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Fig. 1. Effect of fenazaquin on age specific survival rate (I,) and age specific fecundity (my) of
Tetranychus urticae Control (A) and treatment (B)

B &S G5 a5 1 s 53 (V) (S5 imen
bt epl s S S8 0 eyl ol 5 Sl 5s s1ad s
S g5 O oS 3ph e odal 55K peym Olsie
iS55 slss b o e W5 S5 0o
Sl (Luckey 1968; Wrensch 1985) dil .
5 (Boykin and Campbell, 1982) |5 5 s
Joo 5 QU5 K b psans Sl om0 ST bl
5 Cumax G135 B ca s &1 g3 oLl S s
en S J s el g S Rl s s
PIF s ol S g oo oS5y s Ko
ol 53 ol 5 oS 5 5T Jbols Fo Sl 8 s S
S5 0> Joesn { Jensn o S 5508 s T B
S aS o T pals Cel folls 5 oSl L

) 0 6‘&}3

3- Flufenzine
4-Hormoligosis
5-Mancozeb
6-Carbaryl
’-Fentin hydroxide
8-Benomyl

(Jones and Parrella , 1984) Y i 5 5 .Coul ol
A e Jal B eSS WS S
ok 14 g3 5,6 4 s Lany amy Ly gl zelyl
Martinez, ) ;)b ol= fagh ams alis .ol
s sl )l sy ST pal3T 1 )y 53 (2005
sl & S 55 J".)\J;fT. urticae s, ,L fo;
EF 0 (M) Comem GRIBN G155 dRy) Jo M5
Losdisld laosle 55 (1) Comr I3l abse
Marcic, 2005, ) ¢S jle .3 als 51 28 5871057
S iSeS FauS 5 3 yn 3 35 (2007
S5 st s el 55 P sSen g el 5 5 h s
oromed CoL Cd amd med 4 glaSUgs 56 S
A mon 2 elie i a (1) 0K 5 &S )lo
IS5 &5 Fu5 e o) Hhess el 2S4S
SSAS 1 e s (Y0¥ gy Ll sl s
SR e Sl gs &5 T Jsdr 535 o0l

S GO T g5 05 R 5 Ry bl s

I- Oxamyl
2-Tebufenpyrad




Yo

e o ST Fass 5 Sl 5o, K 031 3pMe

&l b
S oKils gy SUK 3 oslinal b Gaios o)
a\i.ﬁ..;b g_g‘:"“}}i Q}\&ﬁ )‘ 4.1:-»1}‘){‘44 el ol (’l"-"

Dgd g L;;\)i«l.;.w

canescens Michaux Lehm (Boraginaceae)
Glas JSIT 51 (Pietrosiuk, 2003) ¢y 0

Lithospermum o8 3l sdi i ‘a.\i}g,ﬂ’
ol s 3 ey 3y G 5 5,6 4S8 (g, |y
SaS 55 Cumex il 13 Cf‘xfs;a.ul.:m&bu
re ol et ) 3L falS dald 4 S 0 LS
S SES s SIS 55 b aS Camer S
5 28 Kan oyls g8 why i JSIT l Loods
S5 ;5 Heng-Guo He, et al., 2011) ol,Kes
Ab a3 LA s R Gla el )b a5l S L5 S
i 4 Sl « Panonychus citri O\S o 56 3 4S
as o Sl 31 DT eyl 5 2alS

Dol U550 aly &GS pes b i)
G L SET Sl SIS gl bl S
gt g N R P C M P ST e2lp T
S S 5 a5 s s 4 DIl S5
e Sl el draloue b oS | 555 plonil b 2ST
Gl (SaaS p5 5 (SaS SH0T )3 S Tz«
b ST STl 5151 5 oalab a4 Ol g5 oo ol 0
SWles (Heidari ef al., 2005) b s ST (o5,
Sl DBT idls &y e Gl S e 53 e ) 5
AS S Gl ) i 4 a5 LT e ek 4 (6052
Comer L) 5 Sl 6y & o Sl oS50
S5 Olse 4 Sl 038 sl GlaSss 5L S
wils §fe B Adi SRS gl 53 Kl e el

sl

L_Pyrrolizidine alkaloids



War Jle ) oyled Nt ¢ Ol ALE BT Slidios aloes 24

&L

Arbabi, M. Kamali, H. and Shahrokhi, M. R. 2003. Evaluating fenazaquin 20% SC new acaricide
against Panonychus ulmi Koch in apple orchards of Chenaran of Mashad. Pajouhesh and
Sazandegi 61: 51-56.

Ahmadi, A. 1983. Demographic toxicology as a method for studying the dicofol-two spotted spider
mite (Acari: Tetranychidae) system. Journal of Economic Entomology 76: 239-242.

Allan, J. D. and Daniel, R. E. 1982. Life table evaluation of chronic exposure of Eurytemora affinis
(Copepoda) to Kepone, Marin Biology 66: 179-184.

Bolland, H. R., Gutierrez, J. and Flechtmann, C. H. 1998; World catalogue of the spider mite
family (Acari: Tetranychidae). Brill Publicaion, Leiden, 392 pp.

Boykin, L. S. and Campbell, W. V. 1982. Rate of population increase of the two spotted spider mite
(Acari: Tetranychidae) on peanut leaves treated with pesticides. Journal of Economic
Entomology 75: 966-971.

Carey, J. 1993. Applied demography for biologist with special emphasis on insects. Oxford
University Press. New York. pp. 206.

Chi, H. 2009. CONSUME-MSChart: a computer program for the age-stage, two-sex life table
analysis. http://140.120.197.173/Ecology/.

Croft, B. A. 1990. Arthropod biological control agent and pesticides. Jon Wiley and Sons. New York,
U.S. A.pp. 723

El Gengaihi, S. E. Amer, S. A. A. and Mohamed, S. M. 1996. Biological activity of Thyme oil and
Thymol against Tetranychus urticae Koch. Anzeiger Fur Schadlingskunde 69 (7): 157-159.

Heidari, A., Moharramipour, S., Pourmirza, A. A. and Talebi, A. A. 2005. Effects of buprofezin,
pyriproxyfen and fenpopathrin on the reproduction parameters of Trialeurodes vaporariorum
Westwood (Hom: Aleyrodidae). Applied Entomology and Phytopathology 71(2): 353-361.

Hoddle, M. S. 2006. Phenology, life tables and reproductive biology of Tetraleurodes perseae
(Hemiptera: Aleyrodidae) on California Avocados. Annual Entomological Society of America 99:
553-559.

Ibrahim, Y.B. and Knowles, C. O. 1986. Effects of formamidines on the population growth of
Tetranychus urticae Koch. Crop Protection 5: 411-416.

Jones, V.P. and Parrella, M.P. 1984. The sublethal effects of selected insecticides on life-table
parameters of Panonychus citri (Acari: Tetranychidae). Canadian Entomologist 116: 1033—1040.

Kim, Y. J., Park, H. M., Cho, J. R. and Ahn, Y. J. 2006. Muitiple resistance and biochemical
mechanism of pyridaben resistance in Tetranychus urticae (Acari: Tetranychidae). Journal of
Economic Entomology 99: 954- 958.

Luckey, T.D. 1968. Insecticide hormoligosis. Journal of Economic Entomology 61: 7-12.

Marcic, D. 2002. Effect of flufenzine on population growth of Tetranychus urticae Koch (Acari:
Tetranychidae). Pesticidi 17: 5-22 (in Serbian with an English summary).

Marcic, D. 2003. The effects of clofentezine on life-table parameters in two-spotted spider mite
Tetranychus urticae. Experimental and Applied Acarology 30: 249-263

Marecic, D. 2005. Sublethal effects of tebufenpyrad on the eggs and immatures of two-spotted spider
mite, Tetranychus urticae. Experimental and Applied Acarology. 36: 177-185.

Marecic, D. 2007. Sublethal efects of spirodiclofen on life history and life-table parameters of two-
spotted spider mite (Tetranychus urticae). Experimental and Applied Acarology 42:121-129.
Marcic, D., Ogurlic, I ., Mutavdzic, S. and Peric, P. 2010. The effects of spiromesifen on life
history traits and population growth of two-spotted spider mite (Acari: Tetranychidae).

Experimental and Applied Acarology 50:255-267.

Martinez-Villar, E., Saenz-De-Cabezon, F., Moreno-Grijalba, F., Marco, V. and Pérez-Moreno,
I. 2005. Effects of azadirachtin on the two-spotted spider mite, Tetranychus urticae (Acari:
Tetranychidae). Experimental and Applied Acarology 35: 215- 232.

Nauen, R. and Konanz, S. 2005. Spiromesifen as a new chemical option for resistance management
in whiteflies and spider mites. Pflanzenschuz-Nachrichten Bayer 58:485-502.



\a% e o S Fass 5 Sl 510K 031 3pMe

Pietrosiuk, A., Furmanowa, M., Kropczynska, D., Kawka, B. and Wiedenfeld, H. 2003. Life
history parameters of the two- spotted spider mite (Tetranychus urticae) feeding on bean leaves
treated pyrrolizidine alkaloids. Journal of Applied Toxicology 23: 187-190.

Refaat, M., Momen, F. M., Amer, S. A. A. 2002. Acaricidal activity of sweet basil and French
lavender essential oils against two Species of mites of the family Tetranychidae (Acari:
Tetranychidae). Acta Phytopathologica et Entomologica Hungarica 37: 287-298.

Robertson, J. L. and Preisler, H. K. 1992. Pesticide Bioassays with Arthropods. CRC Press, Boca
Raton, FL.

Robertson, J. L. and Worner, S. P. 1990. Population toxicology: suggestion for laboratory

bioassays to predict pesticide efficacy. Journal of Economic Entomology 83: 8—12.

Saeidi, Z. and Arbabi, M. 2007. Effectiveness of 12 pesticides against two infestation levels of bean
fields by Tetranychus urticae Koch in Lordegan, Chaharmahal and Bakhtiari province. Pajouhesh
and Sazandegi 76: 25-31.

Sekulic, D.R. 1997. Changes in the population growth parameters of Tetranychus urticae

Koch (Acari: Tetranychidae) affected by hexythiazox. PhD thesis, Belgrade University (in Serbian
with an English summary).

Singh, J., Singh, R. N. and Rai, S. N. 2002; Expanding pest status of phytophagous mites and
integrated pest management. IPM System in Agriculture 7: 1-29.

Stark, J. D. and Banks, J. E. 2003. Population-level effects of pesticides and other toxicants on
arthropods. Annual Review of Entomology 48: 505-519.

Suh, E. S. Y., Koh, J. H.,, Lee, K. I. and Cho, K. 2006. Evaluation of resistance pattern to
fenpyroxymate and pyridaben in Tetranychus urticae collected from greenhouse and apple
orchards using lethal concentration slope relationship. Experimental and Applied Acarology 38:
151-165.

Tomlin, C. D. S. 2000. The pesticide manual. 12th edition, British Crop Protection Council, London,
1606 pp.

Van Pottelberge, S., Khajehali, J., Van Leeuwen, T. and Tirry, L. 2009. Effects of spirodiclofen
on reproduction in a susceptible and resistant strain of Tetranychus urticae (Acari: Tetranychidae).
Experimental and Applied Acarology 47: 301-309.

Wrensch, D. L. 1985. Reproductive parameters. In: Spider Mites; Their Biology, Natural Enemies
and Control, W. Helle and M.W. Sabelis (eds), Vol. 1A, pp. 165-170. Elsevier, Amsterdam.

Zhang, Z. Q. 1963. Mites of Greenhouses: Identification, Biology and Control. CAB Publishing,
Cambridge. pp. 244.



Journal of Iranian Plant Pests Research Vol. 1, No. 1, 2012 48

Sublethal effects of fenazaquin on life-table parameters of two-spotted
spider mite, Tetranychus urticae (Koch) (Acari: Tetranychidae)
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Abstract

Lethal and sublethal effects of fenazaquin were studied on life-table parameters of Tetranychus
urticae Koch in laboratory condition. Results showed that LCs, and LC;, of fenazaquin on 7. urticae
were 101 and 60.2 ppm, respectively. In assessing sublethal effects, mortality, fecundity and longevity
of the females that survived from the treatment were determined after a 48 h exposure to LCs
concentration. Results showed that fenazaquin caused significant reductions in fecundity and longevity
of the adults. Life table assays indicated that the intrinsic rate of increase (r,,), net reproductive rate
(Ry), finite rate of increase (A) and mean generation time (T) significantly reduced in the treated
females compared with control, while doubling time (DT) significantly increased in the treated female.
The results of this study might be seen as a starting point for further research in order to improve the
management of 7. urticae populations.
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