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I, Spirotetramat
2, Acetamiprid
3. Pirimicarb

4. Flonicamid

5. Tween 20
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Table 1. Toxicity of acetamiprid, pirimicarb and flonicamid to adult wasps of Lysiphlebus fabarum

Lethal concentration (ppm)

Insecticide Slope £ SE 4 (df)

LCos LCso LCqo
(95% FL?) (95% FL) (95% FL)
iori 10.2 225 101.1
Acetamiprid 1.97+0.13 2.60 (3) (85-11.9) (19.9-25.3) (683.8-1275)
. 50.2 75.6 164.5
Pirimicarb 3.79+0.30 3.86 (3) (39.2-58.9) (63.4.85.7) (136.9.520.7)
Flonicamid ~ 4.33:t027  4.36 (3) 2111 302.1 597

(173.6-241.6)

(267.6-335.9)  (516-740.8)

@ Fiducial limits
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Table 2. Relative potency of acetamiprid, pirimicarb and flonicamid to adult wasps of Lysiphlebus
fabarum

Insecticides

Relative potency

95% Confidence interval of
relative potency

Flonicamid vs. Acetamiprid
Flonicamid vs. Pirimicarb
Pirimicarb vs. Acetamiprid

8.4-22.5"
3.6-4.5"
2.4-5.7"

*Relative potency considered significant when its 95% confidence interval did not comprise the value

1.0 (Robertson et al., 2007)
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Figure 1. Functional response of Lysiphlebus fabarum at different densities of third instar nymphs of
Aphis fabae in control, spirotetramat, acetamiprid, pirimicarb,and flonicamid treatments. Left: number
of parasitized hosts. Right: proportion of parasitized hosts



Vo

WAY Jlo oF ojles At ¢ alE ST Slidos

Lysiphlebus i sz 5L 555 o 5 0 435l Ol jon S Ko 05w 85 511 31 ol gl =¥ Uik

Calibes Sla e 53 0L 4d sl slis , fabarum

Table 3. Results of logistic regressions analysis of the proportion of host parasitized versus host
density by Lysiphlebus fabarum at different treatments.

Treatment Coefficient Estimate SE Chi-squared value P-value
Control Constant (Po) 2.525 0.442 32.65 <0.0001
Linear (P1) -0.157 0.061 6.61 0.01
Quadratic (P2) 0.003 0.002 247 0.12
Cubic (Ps) -0.00003 0.00002 1.53 0.22
Spirotetramat ~ Constant (Po) 1.438 0.352 16.62 < 0.0001
Linear (P1) -0.063 0.052 1.48 0.22
Quadratic (P2) 3.630 0.002 0.00 0.99
Cubic (Ps3) -7.818 0.00002 0.18 0.68
Acetamiprid Constant (Po) 0.504 0.308 2.67 0.10
Linear (P1) -0.113 0.048 5.64 0.02
Quadratic (P2) 0.003 0.002 2.60 0.11
Cubic (Ps3) -0.00003 0.00002 1.98 0.16
Pirimicarb Constant (Po) 1.503 0.352 18.28 <0.0001
Linear (P1) -0.089 0.051 3.07 0.08
Quadratic (P2) 0.001 0.002 0.55 0.46
Cubic (Ps) -7.560 0.00002 0.17 0.68
Flonicamid Constant (Po) 1.938 0.387 24.97 <0.0001
Linear (P1) -0.105 0.055 3.68 0.06
Quadratic (P2) 0.001 0.002 0.49 0.48
Cubic (Ps) -5.410 0.00002 0.08 0.78
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Table 4. Estimated parameters of functional response for L. fabarum to different treatments.

Treatment a(h?h Th (h) T/Th r?

(Asymptotic 95% (Asymptotic 95%
Ch Cl)

Control 0.0689 + 0.01 0.4322 £ 0.04 55.55 0.97
(0.0492-0.0886) (0.345-0.519)

Acetamiprid 0.0272 £ 0.06 1.1004 +0.18 21.82 0.85
(0.0162-0.0382) (0.7481-1.4526)

Spirotetramat 0.0480 £ 0.01 0.5148 £ 0.06 46.60 0.96
(0.0350-0.0611) (0.3946-0.6350)

Flonicamid 0.0532 £ 0.01 0.4601 +£0.04 52.17 0.97
(0.0413-0.0650) (0.3724-0.5479)

Pirimicarb 0.0475+0.01 0.4558+0.08 52.65 0.93

(0.0312-0.0637)

(0.3062-0.6054)

a: Attack rate, Tn: handling time, T/Tn: maximum attack rate.

b ,les o Lysiphlebus fabarum ;.3 ot (ST b elyl awslie (6l 5 ok 035 pmaies (sla el 5l =0 J g

Table 5. Estimated parameters for comparing functional response parameters between different
treatments for Lysiphlebus fabarum

Treatment Parameter Estimate Asymptotic Asymptotic 95% CI
SE Lower Upper
Control vs. Acetamiprid Da? -0.042 0.01 -0.065 -0.019
Dm® 0.668 0.18 0.318 1.018
Control vs. Spirotetramat Da 0.021 0.01 -0.043 0.001
Dm 0.088 0.07 -0.050 0.226
Control vs. Pirimicarb Da -0.022 0.01 -0.048 0.006
Drn 0.024 0.08 -0.142 0.189
Control vs. Flonicamid Da -0.016 0.01 -0.037 0.005
Drn 0.033 0.06 -0.082 0.149
Pirimicarb vs. Acetamiprid Da? 0.020 0.01 0.001 0.039
Dm® -0.644 0.21 -1.059 -0.230
Pirimicarb vs. Spirotetramat Da 0.001 0.01 -0.020 0.021
Drn 0.059 0.09 -0.133 0.251
Pirimicarb vs. Flonicamid Da 0.006 0.01 -0.015 0.026
Drn 0.004 0.08 -0.017 0.174
Flonicamid vs. Acetamiprid Da? -0.026 0.01 -0.042 -0.01
Dm® 0.640 0.17 0.311 0.969
Spirotetramat vs. Da -0.021 0.01 -0.038 -0.004
Acetamiprid
Drn 0.586 0.18 0.226 0.944
Spirotetramat vs. D,? 0.005 0.01 -0.013 0.023
Flonicamid
D" -0.055 0.07 -0.201 0.091

4D, indicator variable estimates the differences between the treatments in the value of the parameter a
Dry,: indicator variable estimates the differences between the treatments in the value of the parameter

Th



\A4

WA Jlo oY ojles At ¢ S ST Slidios

s5eb s bl ok, sl 2S5 s b s
Wlg e b S ke boald Hlas load I adl
0555 S BOT S5 aylys 1y o5 eSSl
Lo wsmibl & Sl S5 J6 S oal 3 435500
ssba g Ol glaad 055 14y sl fabarum
Spias 5 L B QLS S8y 5 s mlaw (635 ockes
okile Sl o me 3 i Sysepl 53 A4S e Slsp
(Sabahi et al., 2011) 5,8 . I3 L iS5l
e S S Gkl S gl S ke b
soie & AL b Gl s sl e Ll oS
e S5l 4 a5 Ui 1S 15 eslinul 3 g b J S
33 S i sl 5,87l fabarum g, W el
Ll ol gl b b Camer gl 0L
235 (5 4 §

ol (TITh) plaws Ol 4 lesT Ol S
J‘uggwtjﬁlbgMJngﬁ\bam;
s ol (Sl 55 e cdals Slajleg 53 e ol
VAN P/ DO/BF i ja dualSS sl 5 o)
O s (P Jsie) 35 Olss o5 OYNY 5 OY/50
o 25 SMe o) hpsliel spm SSE ol
e 53 e 5L (2L s Dobea .l 455504
ol anlllan 53 3 sy el 51 2i 1, Y00 dals
odd J S Ll pd o WS bl s LIS e S
3l aes Ll s s e S s el s LST
drlsn (6 pmiin 5 LU Ll 2 b b Oliadis slas ) 5
@l Sl 2500 (ola ey sl Cplpl isd o
2l s L fabarum wsgw il Hss5 sy b iSTe be
Slas e Ll i 55 Al fabae Sk ol as sk Oleis
2 gh oo slgiiy GAK.:&:"LA}T Ll,s s edle

G 2l hagl 53 ole] st mls b
b odlie )3 LS 5 Dbl g il (sla 2S00
By S Gl gme siba oS 5 b el
3 2o (D5 el S ESTe i OT 0 sMs
ATy Gl Gy S s e SE Al

My b 5 6K 5 e i ol

4 oodes ysba (b Oladis (655035 5 Oljee 035
Los g o o) S ol atly BOT e e
B oS il Jor Glao i b (ae sla 250 2
S Al S, s Il s Sl 3,8 o 13
53 o 5 S0 o fae 0o 4 (S bt 5510k
{(Desneux et al., 2004) s,1s o i 5,8 51 5 6 2
0555 b GRSy bbby ) il (e SSU
o) esw S0 Jdsa Llg e Lo fabarum ws il
e S0 AL A5l e e S5) S0t
5 b Oleds g5y TSI Gla S ke
Al ol oty SUI 4 s Coda,e Sls s go

Antary et al., 2010; Amini Jam et al., 2012;
Sanchez-Bayo et al., 2013; Rezaei et al.,

A sy b ST sla sl s ol (2014
Lyl Lo« S 15 5% > Matricariae
sls D.rapae 455 5 (Amini Jam et al., 2012)
e osbe (Rezaei et al., 2014) plus b5 L ous
e R I

iS5 Skl ol el mls OB,
5 e Dol bbb o p S el ST e
4 S |y Eoinaron Wil 85 olaws Ol
(Sohrabi et al., 2012) ol o3Ik ,ui5 als Lo
55 Dslie 88 (ARALT il Ll b«
4 4555k Sslite Cowlu Objee 3T 5L
sy 2o5m S iSTe ko Calides s ble (28T
55 oda T oy El sl s Llg ol ag s
AL Jge Calida o o)

o S AslSS g 5 Sl S el (sl 250 i
B T e R L
o5y s Jansen et al., 2011) wyls bt J 257
SO, STy Hsie S S e &S sl Ol Sl
Aol 3,56 cow |y L. fabarum w510 b
At oo b 25702 ) Sl 4 gl s

5eh O 5 Wbl JLU el e Sl s



e 4552500k 5555 S35 S e e sl D esn S (oS 5 o ! YA

Lo sl UGl 5o YL olew acd J 287 55 il g o, s i L fabarum s hL ssd; b
4,8 15 eslial 55 50 fabarum Ll s s dem 55 Sl 5 olzes Ol opmies

c o s BB e by sl & lT

References

Amini Jam, N., Kocheyli, F., Mossadegh, M. S., Rasekh, A. and Saber, M. 2012. Effect of
imidacloprid and pirimicarb on functional response of Aphidius matricariae Haliday (Hym.,
Braconidae) under laboratory conditions. Plant Pests Research 2(3): 52-61. (in Farsi).

Abedi, Z., Saber, M., Gharekhani, G., Mehrvar, A. and Mahdavi, V. 2012. Effects of
azadirachtin, cypermetrin, methoxyfenozide and pyridalil on functional response of Habrobracon
hebetor Say (Hym.: Braconidae). Journal of Plant Protection Research 52(3): 353-358.

Al Antary, T. M., Ateyyat, M. A. and Abussamin, B. M. 2010. Toxicity of certain insecticides to
the parasitoid Diaeretiella rapae (M”Intosh) (Hymenoptera: Aphidiidae) and its host, the cabbage
aphid Brevicoryne brassicae L. (Homoptera: Aphididae). Australian Journal of Basic and
Applied Sciences 4(6): 994-1000.

Bacci, L., Crespo, A. L. b., Galvan, T. L., Pereira, E. J. G., Picanco, M. C., Silva, G. A. and
Chediak, M. 2007. Toxicity of insecticides to the sweetpotato whitefly (Hemiptera: Aleyrodidae)
and its natural enemies. Pest Management Science 63(7): 699-706.

Baghery-Matin, Sh., Sahragard, A. and Rasoolian, G. 2005. Some behavioural characteristics of
Lysiphlebus fabarum (Hymenoptera: Aphidiidae) parasiting Aphis fabae (Hemiptera: Aphididae)
under laboratory conditions. Journal of Entomology 20: 64- 68.

Croft, B. A. 1990.Arthropod Biological Control Agent and Pesticides.John Willey and Sons. New
York, USA.

Dashti, H. 2010. Investigation of some aphicides on functional response of Diaeretiella rapae
(M"Intosh) (Hym.: Braconidae) on Schizaphis granarium (Rondani) (Hem.: Aphididae). Msc.,
thesis. The University of Tehran. (in Farsi)

Desneux, N., Decourtye, A. and Delpuech, J. M. 2007.The Sublethal effects of pesticides on
beneficial arthropods.Annual Review of Entomology 52: 81-106.

Desneux, N., Rafalimanana, H. and Kaiser, L. 2004. Dose—response relationship in lethal and
behavioural effects of different insecticides on the parasitic wasp Aphidius ervi. Chemosphere 54:
619-627.

Faal-Mohammad-Ali, H., Seraj, A. A., Talebi Jahromi, K., Shishehbor, P. and Mossadegh, M. S.
2010. The effect of sublethal concentration of chlorpyrifos and fenproparthin on functional
response of Habrobracon hebetor Say (Hymenoptera: Braconidae) in larval and pupal stages.
Proceedings of 19" Iranian Plant Protection Congress.31 July-3 August, Iran. pp. 236.

Fanigliulo, A., Fili, V., Pacella, R., Comes, S. and Crescenzi, A. 2009. Teppeki, selective
insecticide about Bombus terrestris.Communications in Agricultural and Applied Biological
Sciences 74(2): 407-10.

Fooladi, M., Golmohammadi, G. and Ghajarieh, H. 2015. Lethal and sublethal effects of
insecticides azadirachtin, flonicamid, thiacloprid and thiocyclam on parasitoid wasp Habrobracon
hebetor. Biocontrol in Plant Protection 3(1): 9-18. (in Farsi)

Golmohammadi, G. R. 2015. To study the effect of imidacloprid (SC350) on parasitoid wasp
Aphidius colemani Viereck under laboratory conditions. Pesticides in Plant Protection Sciences
2(1): 44-51. (in Farsi).

Holling, C. S. 1959. Some characteristics of simple types of predation and parasitism. The Canadian
Entomologist 91: 385-398.

Kheradmand, K., Khosravian, M. and Shahrokhi, S. 2012. Side effect of four insecticides on
demographic statistics of aphid parasitoid, Diaeretiella rapae (M Intosh) (Hym., Braconidae).
Annals of Biological research 3(7): 3340-3345.

Jansen, J.P., Defrance, T. and Warnier, A.M. 2011. Side effects of flonicamid and pymetrozine on
five aphid natural enemy species.BioControl 56: 759-770.

Jervis, M. A. and Kidd, N. A. C. 1996. Insect Natural Enemies, Practical Approaches to Their Study
and Evaluation (1ed.). Chapman and Hall.


https://r.search.yahoo.com/_ylt=A0LEVxTvWARZvcEAWfRXNyoA;_ylu=X3oDMTEyNnQ4cHI3BGNvbG8DYmYxBHBvcwMxBHZ0aWQDVUkyQzNfMQRzZWMDc3I-/RV=2/RE=1493485936/RO=10/RU=https%3a%2f%2fen.wikipedia.org%2fwiki%2fHemiptera/RK=0/RS=fDp1APvoPjZlOaAdZSC8PIC9qHY-

V4 WA Jlo oY ojles At ¢ S ST Slidios

Jones, D. B., Giles, K. L., Berberet, R. C., Royer, T. A., Elliott, N. C. and Payton, M. E. 2003.
Functional response of an introduced parasitoid and an indigenous on green bug at four
temperatures. Environmental Entomology 32: 425-432.

Juliano, S. A. 2001. Nonlinear curve fitting: Predation and functional response curves. In Scheiner, S.
M. and Gurevitch, J. (Eds.). Design and Analysis of Ecological Experiments (2™ ed.) Oxford
University Press, New York, USA. pp. 178-196.

LeOra Software, 1987. POLO-PC: A users guide to probit or logit analysis. LeOra Software,
Berkeley.

Luck, R. F. 1985.Principles of arthropod predation. In: Huffaker, C.B. and Rabb, R. L. (Eds.).
Ecological Entomology.Wiley, New York. pp: 497-530.

Mansour, R., Suma, P., Mazzeo, G., Lebdi, K. G. and Russo, A. 2011.Evaluation side effects of
newer insecticides on the vine mealybug parasitoid Anagyrus sp. near pseudococci, with
implications for integrated pest management in vinyards. Phytoparasiticia 39: 369-376.

Martinou, A. F. and Stavrinides, M. C. 2015. Effects of sublethal concentrations of insecticides on
the functional response of two mirid generalist predators. PLOS ONE 10 (12): e0144413. Doi:
10.1371/journal.pone.0144413.

Messing, R. and Croft, B. A. 1990. Sublethal influences. In: Croft, B.A. (Ed.), Arthropod biological
control agents and pesticides. Jon Willey and Sons.Newyork. pp. 157-183.

Miller. N.S. and Denholm, 1. 2007.Nicotinic acetylcholine receptors: targets for commercially
important insecticides. Invertebrate Neuroscience 7 (1): 53-66.

Mossadegh, M. S., Stary, P. and Salehipour, H. 2011. Aphid parasitoids in dry lowland area of
Khuzestan, Iran (Hym.; Braconidae, Aphidiinae). Asian Journal of Biological Science 4(2): 175-
181.

Nauen, R., Reckmann, U., Thomzik, J. and Thielert, W. 2008.Biological profile of spirotetramat
(Movento®), a new two ways systemic (ambimobile) insecticide against sucking pest species.
Bayer Cropscience Journal 61: 245-275.

Nemec, V. and Stary, P. 1985.Population diversity in deuterotokous Lysiphlebus species, parasitoids
of aphids (Hymenoptera, Aphidiidae). Acta Entomologica Bohemoslovaca 82: 170-174.

Nuessly, G. S., Hentz, M. G., Beiriger, R. and Scully, B. T. 2004. Insects associated with faba bean,
Vicia faba (Fabales: Fabaceae), in southern Florida. Florida Entomologist 87: 204-211.

Rafiee Dastjerdi, H., Hejazi, M. J., Ganbalani, G. N. and Saber, M. 2009. Effects of some
insecticides on functional response of ectoparasitoid, Habrobracon hebetor (Say) (Hym.:
Braconidae). Journal of Entomology 6(3): 161-166.

Rakhshani, E., Stary, P. and Tomanovic, Z. 2013.Tritrophic associations and taxonomic notes on
Lysiphlebus fabarum (Marshall) (Hymenoptera: Braconidae: Aphidiinae), a keystone aphid
parasitoid in Iran. Archives of Biological Sciences 65: 667—680.

Rasekh, A., Kharazi-Pakdel, A., Michaud, J. P., Allahyari, H. and Rakhshani, E.2009. Report of
a thelytokous population of Lysiphlebus fabarum (Marshall) (Hymenoptera: Aphidiidae) from Iran.
Journal of Entomological Society of Iran 30: 83-84.

Rezaei, N., Kocheyli, F., Mossadegh, M. S., Talebi Jahromi, K. and Kavousi, A. 2014. Effects of
sublethal doses of thiamethoxam and pirimicarb on functional response of Diaeretiella rapae
(Hymenoptera: Braconidae), parasitoid of Lipaphis erysimi (Hemiptera: Aphididae). Journal of
Crop protection 3(4): 467-477.

Robertson, J.L., Russell, R.M., Preisler, H.K. and Savin, N.E. 2007. Bioassays with arthropods
(2"%ed.). Boca Raton, CRC Press.

Rogers, D. 1972. Random search and insect population models. Journal of Animal Ecology 41: 369-
383.

Sabahi, Q., Rasekh, A. and Michaud, J.P. 2011. Toxicity of three insecticides to Lysiphlebus
fabarum, a parasitoid of the black bean aphid Ahis fabae. Journal of Insect Science 11: 104-112.

Sabelis, M. W. 1992. Predatory arthropods. In: Crawley, M.L. (Ed.). Natural Enemies: The
population biology of predators, parasites and diseases. Blackwell, Oxford, U.K. pp: 225-264.

Saber, M., Hejazi, M. J. and Sheykhi, A. 2002. Effect of sublethal concentration of fenitrothion and
deltametrin on functional response of Trissolcus semistriatus (Hymenoptera: Scelionidae).
Proceeding of 15" Iranian Plant Protection Congress.7-11 September, Iran.pp. 13.



e 4552500k 5555 S35 S e e sl D esn S (oS 5 o ! A+

Sanchez-Bayo, F., Tennekes, H. A. and Goka, K. 2013. Impact of Systemic Insecticides on
Organisms and Ecosystems: In: Tradan, S., (Ed.). Insecticides-Development of Safer and More
Effective Technologies: 367-416. Publish with InTech.

SAS Institute. 2003. The SAS system for Windows, Release 9.0. SAS Institute, Cary, NC.

Sohrabi, F., Shishehbor, P., Saber, M. and Mossadegh, M. S. 2012. Effect of sublethal
concentration of buprofezin and imidacloprid on functional response of Encarsia inaron (Walker)
(Hymenoptera: Aphelinidae). Plant Protection (Scientific Journal of Agriculture) 35(1): 25-34.
(in Farsi).

Stara, J., Ourednickova, J. and Kocourek, F. 2011. Laboratory evaluation of the side effects of
insecticides on Aphidius colemani (Hym.: Aphidiidae), Aphidoletes aphidimyza (Dip.:
Cecidomyiidae), and Neoseiulus cucumeris (Acari: Phytoseidae). Journal Pest Science 84 (1): 25-
31.

Stary, P.1986. Specificity of parasitoids (Hymenoptera: Aphidiidae) to the black bean aphid Aphis
fabae complex in agrosystems. Acta Entomologica Bohemoslovaca 83:24-29.

Stary, P., Lyon, J. P. and Leclant, F. 1988. Biocontrol of aphids by introduced Lysiphlebus
testaceipes (Cresson) (Hym.: Braconidae) in Mediterranean France. Journal of Applied
Entomology 105: 74-78.

Stary, P., Remaudiere, D., Gonzalez, D. and Shahrokhi, S. 2001. A review and host association of
aphid parasitoid (Hym.: Braconidae, Aphidiinae) of Iran. Parasitica 56 (1): 15-41.

Tahriri, S., Talebi, A. A., Fathipour, Y. and Zamani, A. 2007. Host stage preference, functional
response of Aphidius matricariae (Hym.: Braconidae: Aphidiinae) on Aphis fabae (Hom.:
Aphididae). Entomological Science 10: 323-331.

Talebi-Jahromi, K. 2007.Pesticide Toxicology. University of Tehran Publication, Tehran (In Farsi).

Tremblay, E. 1964.Research on parasitic Hymenoptera.Bollettino del Laboratoria di Entomologia
Agraria " Fillippo Silvestri "' 22: 1-122.

Vanaclocha, P., Vidal-Quist, C., Oheix, X.S., Monton, H., Planes, L., Catalan, J., Tena, A.,
Verda, M. J. and Urbaneja, A. 2013. Acute toxicity in laboratory tests of fresh and aged residues
of pesticides used in citrus on the parasitoid Aphytis melinus. Journal of Pesticide Science 86:
329-336.

Volkl, W. and Stechmann, D. H. 1998. Parasitism of black bean aphid (Aphis fabae) by Lysiphlebus
fabarum (Hymenoptera: Aphidiidae): the influence of host plant and habitat. Journal of Applied
Entomology 122: 201-206.

Waage, J. k. 1990. Ecological theory and the selection of biological control agents. In: Mackauer, M.,
Ehler, L. E. and Roland, J. (Eds.). Critical Issues in Biological control. Intercept press, Andover.
Pp. 135-157.

Wright, D. J. and Verkert, R.H.J. 1995. Integration of chemical and biological systems for
arthropods; evaluation in multitrophic context. Pesticides Sciences 44: 207-218.

Yu, D.S., Van Achterberg, C. and Horstmann, K. 2013. World Ichneumonoidea 2011.Taxonomy,
Biology, Morphology and Distribution. Taxapad (Scientific Names for Information Managment),
Interactive Catalogue, Ottawa Avilable on. www.taxapad.com.

Zamani, A. A., Talebi, A. A., Fathipour, Y. and Baniameri, V. 2006. Temperature-dependent
functional response of two aphid parasitoids, Aphidius colemani and Aphidius matricariae
(Hymenoptera: Aphidiidae), on the cotton aphid. Journal of pest Science 79: 183-188.



A WA Jlo oY ojles At ¢ S ST Slidios

Plant Pest Research
2018- 8(2): 67-81

Effects of spirotetramat, acetamiprid, pirimicarb and flonicamid
on parasitoid wasp, Lysiphlebus fabarum (Marshall) (Hym.:
Braconidae) under laboratory conditions

N. Amini Jam!" and S. Kabiri Dehkordi?
1-Department of Chemistry, Faculty of Basic Sciences, Jundi-Shapur University of Technology,
Dezful, Iran, 2- Department of Plant Protection, University of Tehran, Karadj, Iran

(Received: July 24, 2018 - Accepted: September 9, 2018)

Abstract

It is necessary to investigate side effects of insecticides on natural enemies of pests. In this study,
toxicity of spirotetramat, acetamiprid, pirimicarb and flonicamid was investigated on parasitoid wasp,
Lysiphlebus fabarum (Marshall). Furthermore, sublethal effect of the insecticides were evaluated on
the functional response of the parasitoid to densities of 2, 4, 8, 16, 32 and 64 of third instar nymphs of
Aphis fabae Scopoli under laboratory conditions. Residual bioassay method was used to determine the
toxicity of the insecticides on parasitoid adults. For functional response assay, mated females (< 12 h
old) were exposed to LCys of mentioned insecticides and distilled water as control in glass tube.
Experiments were conducted in 15 replicates. The LCso values of acetamiprid, pirimicarb and
flonicamid were 22.5, 75.6 and 302.1 ppm, respectively. The mortality was 16% at three times the
field rate (500 ppm) of spirotetramat. Functional response on control and insecticides treatments fitted
the type II. Attack rate (a) in control, spirotetramat, acetamiprid, pirimicarb and flonicamid treatments
were estimated 0.0689+0.01, 0.0480+0.01, 0.0272+0.06, 0.0475+0.01 and 0.0532+0.01 h* and
handling time (Tn) were 0.4322+0.04, 0.5148+0.06, 1.1004+0.18, 0.4558+0.08 and 0.4601+0.04 h,
respectively. The results indicated that spirotetramat, flonicamid and pirimicarb had lower side effects
on L. fabarum in comparison with acetamiprid and they are suitable candidates for controlling A.
fabae in combination with L. fabarum.
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