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 Rose Aphid Macrosiphum rosae (L.) (Hem: Aphididae) is one of the main rose pests 

that attack the leaves and twigs and decrease the quality and quantity of products. In 

this study, the effect of different concentrations of nicotinoid insecticides (acetamiprid 
and imidacloprid) with commonly insecticides (pirimicarb and diazinon) on rose aphid 

mortality was compared under greenhouse conditions during 2011-2013. This 
examination was performed in randomized complete block design with 12 treatments 

with check treatment in 4 replications. Each compound was used in three 

concentrations, include the recommended, a higher and a lower doses. Density of 
population aphids was sampled 1, 3, 7 and 14 days after pesticides application. To 

determine the insecticides LC50, the bioassay examination was done by spraying 

method in greenhouse conditions (25±2°C, relative humidity of 65±5% and 16L:8D). 
The results showed that on the third day of treatment, diazinon (1000 ppm) by 99/88%, 

imidacloprid (600 ppm) by 98/71%, acetamiprid (500ppm) by 98/84% and imidacloprid 

(400ppm) by 97/46% had the greatest impact on aphid mortality, respectively. In this 
study, the LC50 of  diazinon, imidacloprid, acetamiprid and pirimicarb determined 

205/28, 232/59, 248/11 and 281/38ppm of the active ingredient, respectively The third 

day, the highest mortality, and generally at the recommended and a lower doses of 
imidacloprid and at doses higher than the recommended dose Diazinon best effect, 

Which shows very good  performance, the recommended dose and do not require the 

use of higher doses. Therefore, because of good performance of the neonicotinoid 
compounds, And the use of pesticides to control pest in the past few years 

Neonicotinoid, it can be effective in rose aphid control. 
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INTRODUCTION 

 

 The high commercial value and widespread cultivation of rose makes it the most important of the 

ornamental crops. Rosa hybrida L. (rose) is not a species in the botanical sense, but is a description used for 

most cultivated rose cultivars of the Hybrid tea or Floribunda types or classes. R. hybrid is among the most 

economically important cut-flower plants. The first rose was introduced in 1867 and since then more than 

10,000 varieties have been released. The Rosa genus belongs to the family Rosaceae and is closely related to 

apple, pear, quince, plum, cherry, blackberry, and strawberry [34]. The rose aphid, Macrosiphum rosae L., is the 

most common insect pest of roses in Iran. M. rosae is monophagous; they are generally found only on cultivated 

and wild roses. This aphid feeds mostly on Roseaceous plants, but it is known to feed on species in 15 other 

plant families [13]. Aphids damage plants by sucking sap from plant tissues using highly specialized sucking 

mouth parts. The usual symptoms of damage are distortion of new leaves and flowers. Aphids particularly like 

newly-forming flower buds, and damage done at this stage has more serious consequences than if the buds are 

attacked later [5]. Aphids also excrete large amounts of honeydew, which can cover the plant. Honeydew is a 

food source for sooty moulds, which form a black covering over affected areas, severely reducing 

photosynthesis and aesthetic appeal. The application of insecticides with wide spectrum in agricultural lands 

causes negative effects on biological control agents such as the predators and parasitoids. For this reason, many 

studies have been done to determine the side effects of insecticides on natural enemies. Among these studies, 
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several biological tests have been done to determine the effects of active ingredients of several insecticides used 

in several cultivated plants at various dosages on natural enemies [4,21,19,20,18,10]. Neonicotinoids are the 

most important group of insecticides to be developed since the pyrethroids. They have not negative effects on 

biological control and have provided growers with valuable new tools for controlling some of the world’s most 

destructive crop pests. Active ingredients based on new chemistry have become essential because of an 

accelerating loss of older ones through commercial or regulatory decisions and loss of efficacy due to the 

evolution of resistance [6]. The discovery of neonicotinoids as important novel insecticides represents a 

milestone in insecticide research over the past three decades. The neonicotinoids represent the fastest-growing 

class of insecticides introduced to the market since the commercialization of pyrethroids [24]. Like nicotine, all 

neonicotinoids act on the insect central nervous system as agonists of the postsynaptic nicotinic acetylcholine 

receptors (nAChRs) [3,22,8,29,33,24]. Unlike nicotine, however, they show marked selectivity within the 

insecta and present no hazard to mammals [27]. As a result of this mode of action, there is little or no cross-

resistance to older insecticide classes such as pyrethroids, chlorinated hydrocarbons, organophosphates (OPs), 

and carbamates, which neonicotinoids are now supplanting for insect control on many major crops [11]. 

Neonicotinoids consequently comprise a distinct, single mode of action (MOA) group as defined by the 

Insecticide Resistance Action Committee (IRAC) for resistance management purposes [24]. Acetamiprid 

belongs to second generation of the nicotinoids [30]. It is systemic insecticide with translaminar activity and 

both contact and stomach actions. Its foliar sprays provided even more effective control of sucking insects 

compared to imidacloprid [16]. 

 Given the economic importance of the rose and the rose aphid damage that reduces the marketability 

abundant flowers and where it rose a little research on aphid taken, Comparison of several insecticides and 

pesticides to provide the best fit for combat and prevent outbreaks of pests, can be a great help in controlling this 

pest, resulting in market is more this product. 

 

MATERIALS AND METHODS 

 

 Plant material: Rosa hybrida L. (cut-flower roses group) var. Dolce Vita, was selected as test crop for the 

experiments. This variety was prepared of Flowers and Ornamental Plants Research Institute of Mahallat-Iran. 

Experiments were conducted in the entomology research laboratory, department of plant protection and research 

greenhouses of this institute. Greenhouse experiments were conducted during 2011-2013. Rose plants were 

grown under both organic (chicken manure vermicompost) and chemical (Biozar, 20:20:20 NPK, Fannavar-

Nano products Company, Biozar, Khomein, Iran) fertilization at a rate of 25kg N ha
-1

. Plants were grown in 

plastic pots (20cm diameter 25cm height). One rose cutting was sown in each pot. Plants were allowed to grow 

in the greenhouse on a bench fitted with overhead sprinklers that operated for 5m in every 6h. Rose aphid 

colony: Adults of rose aphid (Macrosiphum rosae L.) were originally collected from common rose greenhouses 

of the Mahallat region, Iran in December 2011. These aphids were reared on rose (Rosa hybrida var. Dolce 

Vita) grown in plastic pots (20 cm diameter 25 cm height) in a growth chamber (25±2
°
C, 65±5% RH and a 

photoperiod of 16:8 L:D) for at least 2 month (several generations) before conducting the experiments. All 

experiments were performed at the above mentioned conditions in growth chambers. 

 Insecticides and experimental design: Insecticides used for bioassay were Neonicotinoid insecticides 

include Imidacloprid (Confidor
®

 200 SL, Bayer Crop Science, Leverkusen, Germany) and Acetamiprid 

(Mospilan
®

 20 SP, Arysta Life Science Corporation, Japan), Commonly insecticides include Primicarb (Primor
®

 

20 SP Syngenta, Basel, Switzerland) and Diazinon (Basodin
®

 60 EC Syngenta, Basel, Switzerland). 

 This experimental was performed in randomized complete block design with 12 treatments with check 

treatment in 4 replications. Each compound was used in three concentrations, include the recommended, a 

higher and a lower doses. These concentrations include: Imidacloprid (200, 400, 600 ppm), Acetamiprid (125, 

250, 500 ppm), Primicarb (125, 250, 500 ppm) and Diazinon (250, 500, 1000 ppm). Density of population 

aphids was sampled after pesticides application and their effects were compared with those of a distilled water 

control. 

 Bioassays: Serial dilutions of test insecticides were prepared. Rose leaf discs were cut and were dipped in 

test solution for 20 seconds. Leaf discs were then air dried on towel tissue papers. To perform the experiments, 

the leaf sample method was used. Two rose leaves (each rose leaf with 5 leaflets) were selected and were placed 

on a water-saturated cotton in plastic glass (4 cm diameter, 8 cm height). 50 aphid adults were placed in each 

plastic glass and covered with lid containing sieve for ventilation. Insecticide solutions were freshly prepared in 

distilled water. For each insecticide, three serially diluted concentrations covering the range of 0 to 100% mortality 

were used and four replicates per concentration were prepared to calculate the LC50 of the insecticides used. 

These tests were repeated four times, and at least 50 aphid adults were used for each concentration. Mortality 

was recorded 48 h after treatment. Each trial consisted of three treatments and four replicates. For control, only 

distilled water were used. Lab temperature was maintained at 25±2
°
C, 65±5% relative humidity and 16:8 light 

dark period. The Density of population aphids were counted 1, 3, 7 and 14 days after pesticides application and 
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the mean mortality rates were calculated. 

 Data analysis: Data was recorded 24 hours after treatment. Adults with inverted body position were 

considered dead. Data was corrected for percent mortality using Abbot formula formula. 

(1) Pr =  × 100 

 Where, Po=Observed mortality, Pc=Control mortality. Data was analyzed using Probit analysis. Pair wise 

comparison of LC50 values of bioassays was made to measure their inherent variability. Two treatments were 

considered significant if their 95% CL were not overlapping each other. The data was analyzed using a one way 

(ANOVA) test, using graph pad Prism Version 4 for Windows, Graph Pad Software, San Diego California 

USA, (www.graphpad.com). Results with p<0.05 were considered Statistically Significant. 

 

Results: 

 Mean number of alive nymphs: At the initiation of the experiment, in the control plots, mean number of 

alive nymphs of Macrosiphum rosae was 7.21 then increased to 7.78, 7.91 and 8.03 after 1, 3, 7 and 14 days of 

application, respectively. Mean number of M. rosae on rose leaves in the different experimental plots ranged 

between 2.69 to 46.53 nymph/leaf (Table1). Generally, the considered neonicotinoid insecticides (imidacloprid 

and acetamiprid) were most effective to control M. rosae than the pirimicarb. Diazinon (1000 ppm) and 

imidacloprid (600 ppm) exhibited the highest toxic effect on M. rosae after 14 days following by imidacloprid 

(400 ppm) and acetamiprid (500 ppm). These effects were concentration dependent and with elapse of time 

(Table 1). The most reduction in number of M. rosae nymphs, in 1 day after pesticides application, was 0.20, 

1.16 and 1.29 after application of diazinon (1000 ppm), acetamiprid (500 ppm) and imidacloprid (600 ppm), 

respectively. In 3 days after pesticides application, was 0.70 and 4.17 after application of diazinon (1000 ppm) 

and imidacloprid (600 ppm), respectively. So, the most reduction in number of M. rosae nymphs in 7 and 14 

days after pesticides application, were 1.68 and 8.20 of diazinon (1000 ppm) and 8.32 and 20.79 of imidacloprid 

(600 ppm), respectively (Table 1). Of the tested insecticides, the most mean reduction in number of M. rosae 

nymphs was 2.69, 8.64 and 14.61 after application of diazinon (1000 ppm), imidacloprid (600 ppm) and 

acetamiprid (500 ppm), respectively. Of the tested insecticides after the application, pirimicarb at 125 ppm gave 

the lowest efficacy as mean number of M. rosae was 46.53 nymph/ leaf (Table 1). As seen in Table 1, The 

neonicotinic insecticides (imidacloprid and acetamiprid) had the most effective on number of M. rosae 

compared with the pirimicarb. Toxicity of insecticides: Log-probit regression analysis of concentration-

mortality data for cause mortality in 10% (LC10), 50% (LC50) and 90% (LC90) of the tested insecticides of the 

leaf dip bioassay on rose aphid adults of Macrosiphum rosae after 48 h are shown in Table 2. All this values 

significantly differed between the considered insecticides (diazinon, imidacloprid, acetamiprid and pirimicarb). 

In this research, LC10 of diazinon, imidacloprid, acetamiprid and pirimicarb was accounted 41.05, 46.51, 49.62 

and 56.27 ppm, respectively. LC50 of the tested insecticides after 48 h was identified 205.28, 232.59, 248.11 and 

281.38 ppm, respectively. So, LC90 of diazinon, imidacloprid, acetamiprid and pirimicarb was accounted 

369.50, 418.66, 446.59 and 506.48 ppm, respectively. The results were showed that the considered 

neonicotinoid insecticides (imidacloprid and acetamiprid) were most effective to control M. rosae than the 

pirimicarb. Therefore, because of good performance of the neonicotinoid compounds, it can be effective in rose 

aphid control. 

 
Table 1: Mean number of alive nymphs of Macrosiphum rosae per rose leaf. 

Insecticides 
Concentration 

(ppm) 
Day1 Day3 Day7 Day14 Mean±Sd 

 

Diazinon 

 

1000 0.20 f 0.70 h 1.68 g 8.20 f 2.69 h 

500 4.69 c 12.82 de 24.80 d 44.18 bc 21.62 de 

250 26.54 a 32 b 34.47 bc 46.30 bc 34.82 c 

 

Imidacloprid 

600 1.29 de 4.17 g 8.32 f 20.79 e 8.64 g 

400 2.54 d 10.01 e 17.28 e 29.08 e 14.72 f 

200 12.23 b 23.39 c 28.17 d 40.33 c 26.03 d 

 

Acetamiprid 

500 1.16 de 8.48 f 15.94 e 32.86 d 14.61 f 

250 5.04 bc 16.20 d 37.45 bc 56.16 b 28.71 d 

125 26.05 a 34.14 b 48.13 b 68.18 a 44.12 ab 

 
Pirimicarb 

500 5.29 bc 15.84 d 31.84 bc 47.74 bc 25.17 d 

250 11.23 b 27.68 bc 44.65 b 61.07 a 36.15 c 

125 27.20 a 40.11a 56.84 a 61.99 a 46.53 a 

Control 7.21b c 7.78 f 7.91 f 8.03 f 7.73 g 

* Means within column followed by the same letter not found significant (P<0.05). 

 
Discussion: 
 The purpose of this investigation was to gain insight into the potential impacts of concentrations of 
neonicotinoid insecticides (imidacloprid and acetamiprid) for rose aphid control. The results of this research 
were showed that rose aphid adults population with neonicotinoid insecticides was significantly different with 
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all other treatments and after diazinon, the neonicotinic insecticides (imidacloprid and acetamiprid) had the most 
effective on number of M. rosae compared with the pirimicarb. The most reduction in number of M. rosae 
nymphs in 7 and 14 days after pesticides application, were 1.68 and 8.20 of diazinon (1000 ppm) and 8.32 and 
20.79 of imidacloprid (600 ppm), respectively (Table 1). In this research, as seen in table 2, LC50 of diazinon, 
imidacloprid, acetamiprid and pirimicarb after 48 h was identified 205.28, 232.59, 248.11 and 281.38 ppm, 
respectively. The results study clearly reveals that the confidor was most effective against wheat aphids [2]. It 
could be due to the comparatively higher concentration of insecticide than other treatments. In addition to the 
treatment confidor was also effective in suppressing the aphid populations. also reported similar observations on 
the efficacy of imidacloprid against aphids infesting different crops [12,15]. Due to a different mode of action, 
and systemic as well as contact insecticidal properties, imidacloprid is effective against insecticide resistant 
populations of many species of aphids and mites. found 100% mortality in resistant population of wheat aphids 
when treated with imidacloprid [28]. In a similar study on effectiveness of imidacloprid and other insecticides, 
found that the seed treatment of imidacloprid increased the grain yield in Russian wheat aphid resistant as well 
as susceptible wheat cultivars [26]. imidacloprid-treated oat or wheat plants reduced adult longevity and 
fecundity of three cereal aphid species as compared to non-treated plants [14]. Our findings also support the 
results from published bioassay data that acetamiprid has activity against various pests. The reports regarding 
development of insecticide resistance against conventional chemistries have raised serious concerns about their 
efficacy in the field [1]. But the introduction of neonicotinoids in the form of imidacloprid and acetamiprid 
proved an immediate relief for crop growers. This group had different mode of action as compared to the 
previous insecticides. Acetamiprid belongs to second generation of the nicotinoids [30]. It is systemic 
insecticide with translaminar activity and both contact and stomach actions. Its foliar sprays provided even more 
effective control of aphid compared to imidacloprid [16]. These insecticides proved invaluable additions in the 
tools for controlling aphids and are used extensively on crops. Like nicotine, all neonicotinoids act on the insect 
central nervous system as agonists of the postsynaptic nicotinic acetylcholine receptors (nAChRs) 
[3,22,8,29,33,24]. As a result of this mode of action, there is little or no cross-resistance to older insecticide 
classes such as pyrethroids, chlorinated hydrocarbons, organophosphates (OPs), and carbamates, which 
neonicotinoids are now supplanting for insect control on many major crops [11]. Neonicotinoids consequently 
comprise a distinct, single mode of action (MOA) group as defined by the Insecticide Resistance Action 
Committee for resistance-management purposes. Neonicotinoid insecticides, such as imidacloprid, 
thiamethoxam, acetamiprid, dinotefuran and clothianidin are commonly used against a wide range of 
herbivorous insect pests such as aphids, mealy bugs  and whiteflies in greenhouses or farms. So parasitoids and 
predators are exposed to these chemicals [9]. All neonicotinoid insecticides have similar mode of action. These 
compounds interact with nicotinic acetylcholine receptors (nAChR) of the central and peripheral nervous 
systems [34]. Predator larvae such as coccinellid and syrphid larvae are not very susceptible to neonicotinoid 
insecticides [32,17]. However, neonicotinoid insecticides were toxic to the other beetle pests, and it produced 
100% mortality at the field recommended dose [17]. Different organisms show diverse susceptibility to the 
insecticides based on differences in target-site sensitivity and/or changes in enzyme activity [8]. 
 
Table 2: LC10, LC50 and LC90 of the tested insecticides on rose aphid adults. 

Chi-Square 
(df) 

b ± SE a ± SE 
LC (ppm) 95% Confidence interval Number 

insecticides 
LC90 LC50 LC10  

1.34 
(3) 

0/66±0.44 2.43±0.77 
369.50 d 

323.12-389.65 
205.28 c 

191.14-220.04 
41.05 d 

28.22-49.32 
300 Diazinon 

3.47 
(3) 

0/57±0.21 2.14±0.68 
418.66 bc 

378.54-431.27 
232.59 b 

208.288-257.91 
46.51 c 

31.55-53.26 
300 Imidacloprid 

2.63 
(3) 

0/55±0.15 2.01±0.94 
446.59 b 

401.23-469.63 
248.11b 

223.50-276.71 
49.62 b 

37.21-59.33 
300 Acetamiprid 

1.55 
(3) 

0/67±0.29 1.77±0.38 
506.48 a 

489.78-518.91 
281.38 a 

255.85-306.02 
56.27 a 

43.28-67.65 
300 Pirimicarb 

* Means within column followed by the same letter not found significant (P<0.05). 

 
 Generally all pesticides used in the test and control was effective to control aphids Rose and Rose aphid 
populations were reduced. Due to the high concentration of spraying insecticides against aphids Rose and multi-
frequency generation and the potential of resistance to insecticides, it is the repeated application of an 
insecticide in a higher concentration of the recommended be avoided. neonicotinoid .insecticides over the last 
few years have had an important role in the management of sucking pest control. Due to the losses caused by the 
toxins and the yield obtained in this study, concentrations of insecticides recommended neonicotinoid best 
treatment to combat aphids were roses. The use of high aphid densities Imidacloprid and Acetamiprid in areas 
where spraying is needed more than once is recommended. 
 

REFERENCES: 
 
[1] Ahmad, M., M.I. Arif and Z. Ahmad, 2001. Reversion of susceptibility to methamidophos in Pakistan 

population of cotton whitefly, Bemisia tabaci. In the Proceedings of the 2001 Beltwide Cotton Conference 
,pp: 874-876. 



878                                                               Batol Jafari nasab et al, 2015 

Advances in Environmental Biology, 9(3) February 2015, Pages: 874-879 

[2] Altmann, R. and A. Elbert, 1992. Imidacloprid a new insecticide Confidor 200 SL, thereby incompatibility 
of these two for seed treatment in cereals, maize and beets. chemicals were unable to control aphid 
population. Mitteilungen der Deutschen Gesellshaft Für Allgemeine However, it needs further 
investigations in field and und. Journal of Angewandte Entomologie, 1(3): 212-281. 

[3] Bai, D., S.C.R. Lummis Leicht, H. Breer and D. Sattelle, 1991. Actions of imidacloprid and a related 

nitromethylene on cholinergic receptors of an identified insect motor neurone. Journal of Pestic Sci, 33: 

197-204. 

[4] Baspinar, H. and N. Uygun, 1990. The side effects of some insecticides commonly used in citrus orchards 

in Çukurova on Cryptolaemus montrouzieri Muls. and Coccinella septempunctata (Col: Coccinellidae). In 

the Proceedings of the 1990 Biological Control Conference, pp: 283-288. 

[5] Blackman, R.L. and V.F. Eastop, 2000. Aphids on the World’s Crops, Second Edition. John Wiley & Sons 

with the Natural History Museum, London press.. 

[6] Cahill, M., K. Gorman, S. Day, I. Denholm, A. Elbert and R. Nauen, 1999. Baseline determination and 

detection of resistance to imidacloprid in Bemisia tabaci (Hem., Aleyrodidae). Journal of Bulletin of 

Entomological Research, 86:343-349. 

[7] Chao, S., T.J. Dennehy and J.E. Casida, 2002. Whitefly (Hem., Aleyrodidae) binding site for imidacloprid 

and related insecticides: a putative nicotinic acteylcholine receptor. J. Econ. Entomol, 90: 879-882. 

[8] Cho, J.R., Y.J. Kim, H.S. Kim and J.K. Yoo, 2002. Some biochemical evidence on the selective insecticide 

toxicity between the two aphids, Aphis citricola and Myzus malisuctus (Hom: Aphididae), and their 

predator, Harmonia axyridis (Col: Coccinellidae). Journal of Asia-Pacific. Entomol, 5: 49-53. 

[9] Cloyd, R.A. and J.A. Bethke, 2010. Impact of neonicotinoid insecticides on natural enemies in greenhouse 

and interiorscape environments. Journal of Pest Manag, 67: 3-9. 

[10] 0Dalci, K., T. Ozsisli and A.A. Isikber, 2009. A laboratory study on the effect of residual toxicity of some 

insecticides to the most commonly encountered beneficial insects in Kahramanmaras Region Coccinella 

septempunctata (Cole: Coccinellidae), Aphidius uzbekistanicus (Hym., Aphidiidae) and Nabis punctatus 

(Hem: Nabidae). Journal of Natural Sciences, 12(1): 71-80. 

[11] Denholm, I., G. Devine, S. Foster, K. Gorman and R. Nauen, 2002. Incidence and management of 

insecticide resistance to neonicotinoids. In the Proceedings of the Conference, pp: 161-168. 

[12] Elbert, A., H. Overbeck. B. Booker, J. Hertwig and G. Erdelen, 1991. Imidacloprid a new systemic 

insecticide. Pflanzenschutz Nachrichten Bayer, 11(2): 113-136. 

[13] Ferran, A., H. Nikman, F. Kabiri, J.L. Picart, C. DeHerce, J. Brun, G. Iperti and L. Lapchin, 1996. The use 

of Harmonia axyridis larvae (Cole: Coccinellidae) against Macrosiphum rosae (Hem., Aphididae) on rose 

bushes. Eur. J. Entomol, 93: 59–67. 

[14] Gray, S.M., G.C. Bergstrom, R. Vaughan, D.F. Smith and W.K. Kalb, 1996. Insecticidal control of cereal 

aphids and its impact on the epidemiology of the barley yellow dwarf luteoviruses. Journal of Crop 

Protection, 15(8): 687-697. 

[15] Hernandez, D., V. Mansanet and J.M. Puiggros, 1999. Use of Confidor 200 SL in vegetable cultivation in 

Spain. Pflanzenschutz Nachrichten Bayer, 52(3): 374-385. 

[16] Horowitz, A.R., Z. Mendelson, P.G. Weintraub and I. Ishaaya, 1998. Comparative toxicity of foliar and 

systemic applications of acetamiprid and imidacloprid against the cotton whitefly, Bemisia tabaci (Hem: 

Aleyrodidae). Journal of Bull. entomol. Res, 88: 437-442. 

[17] James, D.G., 2003. Pesticide susceptibility of two coccinellids (Stethorus punctum and Harmonia axyridis) 

important in biological control of mites and aphids in Washington hops. Journal of Biocontrol Sci. Tech, 

13: 253-259. 

[18] Jansen, J.P., 2000. Side effects of pesticides on Aphidius rhopalosiphi DeStefani-Perez (Hym: Aphidiidae) 

in the laboratory: Results of the 8th Joint Pesticide Testing Programme. Journal of Pesticides and Beneficial 

Organisms, 23(9): 61-72. 

[19] Karaca, I., N. Uygun and N. Tekeli, 1994. Investigations on the effects of some pesticides on Aphytis 

melinus DeBach (Hym: Aphelinidae). In the Proceedings of the 1994  Biological Control Conference, pp: 

493-501. 

[20] Kazak, C. and E. Sekeroglu, 1996. Effect of various pesticides on Phytoseilus persimilis Athias-Henriot 

(Acarina: Phytoseiidae) by using slide dip method. In the Proceedings of the 1996 Entomology Conference, 

24-28. 

[21] Kilincer, N., S. Cobanoglu and M.O. Gurkan, 1990. Side effects of some pesticides on beneficial arthropods 

Trichogramma turkiensis Kostadinov and Phytoseiulus persimilis A.H. in laboratory. In the Proceedings of 

the 1990 Biological Control Conference, 273-281. 

[22] Liu, M.Y. and J.E. Casida, 1993. Relevance of imidaclorid binding site in house fly head acetylcholine 

receptor to insecticidal activity of 2-nitromethylene and 2-nitroiminoimidazolidines. Journal of Pestic. 

Biochem. Physiol, 46: 200-206.  



879                                                               Batol Jafari nasab et al, 2015 

Advances in Environmental Biology, 9(3) February 2015, Pages: 874-879 

[23] Naher, N.‚ M.M. Islam, T. Haque and S. Parween, 2006. Effect of native plant and IGRs on the 

development of Tetranychus urticae Koch (Acari: Tetranychidae). Universal Journal of Zoology, 25: 19-22. 

[24] Nauen, R., N. Stumpf and A. Elbert, 2002. Toxicological and mechanistic studies on neonicotinoid cross 

resistance in Q-type Bemisia tabaci (Hem: Aleyrodidae). Pesticide Management Science, 58: 868-874. 

[25] Pedigo, L.P. and G.D. Buntin, 1994. Handbook of Sampling Methods for Arthropods in Agriculture. 

Florida‚CRC Press. 

[26] Tolmay, V.L. and M.F. Smith, 1997. The influence of demeton-s-methyl/parathion and imidacloprid on the 

yield and quality of Russian wheat aphid resistant and susceptible wheat cultivars. South African Journal of 

Plant and Soil, 14(3): 107-111. 

[27] Tomizawa, M. and J.E. Casida, 2003. Selective toxicity of neonicotinoids attributable to specificity of 

insect and mammalian nicotinic receptors. Ann. Rev. Entomol, 48: 339. 

[28] Vostrel, J., 1999. Verification of the biological effectiveness of selected insecticides and acaricides against 

resistant populations of aphids and mites. Chmelarstvi, 71(3): 32-34. 

[29] Wollweber, D. and K. Tietjen, 1999. Chloronicotinyl insecticides: a success of the new chemistry. In: 

Yamamoto, I., Casida, J.E. editors. Nicotinoid Insecticides and the nicotinic acetylcholine receptor. Tokyo: 

Springer Verlag, pp: 109-125. 

[30] Yamado, T., H. Takahashi and R. Hatano, 1999. A novel insecticides, acetamiprid. In: Nicotinoid 

insecticides and the nicotinic acetylcholine receptor (eds. I. Yamamoto, and J.E. Casida). Springer, Tokyo, 

149-176. 

[31] Yamamoto, I., 1996. Neonicotinoids- mode of action and selectivity. Agrochem. Jpn. 68: 14-15. 

[32] Youn, Y.N., M.J. Seo, J.G. Shin, C. Jang and Y.M. Yu, 2003. Toxicity of greenhouse pesticides to 

multicolored Asian lady beetles, Harmonia axyridis (Col: Coccinellidae). Biol. Control, 28: 164-170. 

[33] Zhang, A., H. Kayser, P. Maienfisch and J.E. Casida, 2000. Insect nicotinic acetylcholine receptor: 

conserved neonicotinoid specificity of imidacloprid binding site. J. Neurochem, 75: 1294-1303. 

[34] Zielinski, J., A. Petrova and K. Tan, 2004. Taxonomic status of the roses (Rosa) described by S.G. Dimitrov 

from Bulgaria. Ann. Bot. Fennici, 41: 449-451. 


