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ABSTRACT 

The control of the two-spotted spider mite, Tetranychus urticae Koch as one of the most important key pests in 

agriculture, is basically dependent on the use of pesticides. The lethal and sublethal impact of cyflumetofen 

(Danisaraba®) and bromopropylate (Neoron®) were assessed. LC50 values of cyflumetofen and bromopropylate were 

2.77 and 8.95 µg a.i./mL, respectively. The sublethal effect of LC30 concentration of these acaricides was evaluated 

on life table parameters of the pest at 25 ± 2 °C, 65 ± 5% relative humidity and a photo-period of 16:8 (L/D). The 

obtained data were assessed by two-sex life table theory. Both acaricides had significant effects on T. urticae 

biological parameters such as growth time, survival rate, as well as fertility. The exposure of female mites to LC30 

decreased net reproduction rate (R0), finite rate of increase (λ) and intrinsic rate of natural increase (r). The intrinsic 

rate of natural increase (r) in cyflumetofen and bromopropylate treatments and control group were 0.035, 0.045 and 

0.21 female offspring/female/day, respectively. The results of this study revealed that the acaricides had sub-lethal 

impacts on life table parameters of T. urticae and might have an effect on the population growth and subsequently the 

plethora of future generations. The findings of this study can be used in T. urticae management programs. 
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INTRODUCTION 

Tetranychus urticae Koch is one of the most important pests of estival, horticultural, ornamental 

and agricultural plants (Hell and Sabelis 1985) and found in many regions such as Europe (Fasulo 

and Denmark 2000), USA (Tuttle et al. 1976), Africa (Saunyama and Knapp 2003) and Asia (Ho 

2000; Takafuji et al. 2000). Tetranychus urticae causes damages on the leaves through feeding on 

the plant sap and plant cells (Huffaker et al. 1969) and prevents transpiration and photosynthesis in 

the plant by weaving warp (Brandenburg and Kennedy 1987) which finally will lead to reduced 

performance (Huffaker et al. 1969). 

During the past four decades, various strategies have been applied for controlling T. urticae, 

mostly based on the application of acaricides, particularly selective ones (Ruberson et al. 1998). 

http://www.biotaxa.org/pja
mailto:bety294@yahoo.com
mailto:bety294@yahoo.com
mailto:moosaber@gmail.com
mailto:gholamreza.mahdavinia@gmail.com
mailto:gholamreza.mahdavinia@gmail.com
https://orcid.org/0000-0001-5629-7171
https://orcid.org/0000-0001-9514-6181
https://orcid.org/0000-0002-1987-4758


532 MOKHTARI ET AL. 2022 

 

 

LETHAL AND SUBLETHAL IMPACTS OF CYFLUMETOFEN AND BROMOPROPYLATE ON T. URTICAE  

Cyflumetofen is an acaricide of the benzoyl acetonitrile group that has shown excellent 

performance against all of the growth stages of Tetranychus and Panonychus mites. Previous 

studies have indicated that this acaricide is a complex II inhibitor in the electron transport chain in 

mitochondria (Takahashi et al. 2012; Hayashi et al. 2013). Bromopropylate is a relatively durable 

contact acaricide which is used on cotton, fruit trees, grapes and ornamental plants. This acaricide is 

effective in relatively high concentrations on resistant mites to phosphorus compounds (Talebi 

Jahromi 2010).  

Pesticide bioassay tests which evaluate only the acute mortality, are not enough for assessing 

the total impact of pesticides on a pest (Brattsten et al. 1986). Today, life table parameters are 

presented as a reliable measure for specifying pesticides toxicity and the best time for fighting pests 

(Chi 1990) and a significant tool for studying pest population (Sakai et al. 2001). Indeed, life table 

specifies the impact of the toxin on survival and the factors which restrict the development rate of 

the pest population (Marcic 2003). Studies of sublethal effects of pesticides on the pests have 

mainly been aimed to find the negative, non-lethal impacts of pesticide on various life history 

parameters that might influence the population dynamics (Stark and Banks 2003). Life tables are 

traditionally prepared based on the female sex, only by considering the age of the creatures and 

without considering the male sex (Lotka 1907; Leslie 1945; Lewis 1977). Not considering the 

differences in the growth and developmental period of individuals in some insects and mites leads 

to errors in calculating population parameters, while not considering the male sex causes 

inadequacy of information obtained (Chi 1988). Therefore, with two-sex life table theory and the 

calculation of both males and females, errors can be eliminated and the difference between the 

biological stages as well as information related to male sex can be shown (Chi and Liu 1985). The 

present study aimed to assess the lethal and sub-lethal impacts of cyflumetofen and bromopropylate 

acaricides on life table parameters of T. urticae through two-sex life table theory to study the 

efficacy of such acaricides for using in form of integrated pest management programs. 

 

 

MATERIAL AND METHODS 

Mite rearing 

A stock population of T. urticae was prepared from the infected leaves of bean, Phaseolus 

vulgaris L., at the agricultural research greenhouse at the University of Tabriz, Iran and 

continuously reared on bean plants in laboratory conditions at 25 ± 2 ℃, 65 ± 5% RH and a 16:8 h 

(L/D) photoperiod. 

 

Acaricides 

The acaricides used in this study included: Cyflumetofen (Danisaraba® 20SC, Otsuka 

AgriTechno Co, Japan) and Bromopropylate (Neoron® 25EC, Shimagro, Iran). 

 

Toxicity bioassays 

Concentration-setting tests were done for finding the concentrations causing about 10 and 90% 

mortality. Then the commercial formulation related to each acaricide was serially diluted in five 

concentrations (prepared with distilled water) which cover the mortality range of 10–90%. The 

concentrations were 12.80, 6.30, 3.10, 1.55, and 0.80 µg a.i/ml for cyflumetofen, and 37.5, 18.87, 

9.50, 4.75 and 2.50 µg a.i/ml for bromopropylate. Concentration response bioassay was performed 

with the use of a modified leaf dip method. The experimental arena included a Petri dish (diameter 

= 6 cm) with a thin layer of wet cotton at the bottom and a ventilation hole (diameter = 1 cm) in the 

center of the lid covered by net. Pre-ovipositing females (< 1-day old) were used in bioassay tests. 

Leaf discs (diameter = 2 cm) were dipped in each specified concentration of either acaricide for 30 

seconds and allowed to air dry for 1 h under laboratory conditions. The control leaf discs were 

placed in distilled water. Every leaf disc was transferred into the experimental arena and was 
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surrounded with saturated cotton in order to prevent the escape of the mites. After that, 20 adult 

mites of the same age were transferred onto the treated leaf discs for each concentration. Each test 

was replicated five times. The number of dead mites was recorded after 24 hours. Data was 

subjected to Probit analysis (Finney 1971). Concentration mortality curves were estimated through 

Probit analysis (SAS Institute 2007). 

 

Sub-lethal study 
In order to assess the sub-lethal impact of cyflumetofen and bromopropylate on the offspring of 

treated mites, bean leaf discs were treated with lethal concentration (LC30) and allowed to dry for 1 

h. In addition, 150 same-age females were used for each treatment. After 24 hours, the surviving 

females were separately put on clean and untreated bean leaf discs (diameter = 2 cm). In addition, 

the eggs laid by the treated females in each experimental arena were saved after 24 hours. All of the 

saved eggs (N = 75 to 100) were evaluated every day and their developmental time and survival 

were recorded. The newly emerged females were associated with a male in order to mate. The daily 

survival of each adult and the fecundity of females were recorded and the population parameters 

were measured regarding both sexes. The leaf discs which were treated with distilled water served 

as the control. 

 

Data analysis 
The data related to the raw life history of all individuals were analyzed based on the age-stage, 

two-sex life table theory (Chi and Liu 1985; Chi 1988, 2020) through the use of a user-friendly 

computer program, TWOSEX–MS Chart (Chi 2020). Accordingly, age-stage survival rate (Sxj, 

where x indicates age and j stage), age-stage specific fecundity (fxj), age-specific survival rate (lx), 

age specific fecundity (mx), age-stage life expectancy (exj), age-stage specific reproductive value 

(vxj) and the population parameters (r, intrinsic rate of increase; λ, finite rate of increase; R0, net 

reproductive rate; GRR, gross reproductive rate; T, mean generation time) were estimated 

accordingly. The means, standard errors of developmental time, longevity and variances of the life-

table parameters were calculated with the bootstrap (m = 100,000) method (Efron and Tibshirani 

1993; Huang and Chi 2012). Differences among treatments were compared to each other through 

the use of the paired bootstrap test (Chi 2015). The intrinsic rate of increase (r) was estimated 

through the use of the iterative bisection method from the Euler–Lotka equation: 

 

(1)  ∑ 𝑒−𝑟(𝑥+1)∞
𝑥=0 𝑙𝑥𝑚𝑥 = 1 

with the age which was indexed from zero (Goodman 1982). Gross reproductive rate was calculated 

as: 

)2( xGRR = ∑m 

Net reproductive rate indicates the mean number of offspring which an individual can produce 

during its lifetime and was calculated as: 

)3( ∑ 𝑙𝑥
∞
𝑥=0 𝑚𝑥 . =0R 

Mean generation time was defined as the period which a population should increase to the R0-

fold of its size calculated as: 

(4) T = 
𝑙𝑛𝑅0

𝑟
 

The finite rate of increase was calculated as: 
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(5) λ =𝑒𝑟 

The value of lx is the probability that a newborn nymph will survive to age x and is calculated 

through pooling all of the surviving individuals of different stages. It is calculated as: 

)6( 𝑠𝑥𝑗= ∑ xl 

in which ∞ indicates the last stage of the study cohort. In addition, mx was estimated through the 

following equation: 

)7( 
∑ 𝑠𝑥𝑗𝑓𝑥𝑗

∞
𝑗=1

∑ 𝑠𝑥𝑗
∞
𝑗=1

=  xjm 

The age-stage life expectancy (exj) was calculated according to Chi and Su (2006) and defined as 

the time when an individual of age x and stage j is expected to live. The life expectancy for 

individuals in different age-stage-sex units can be calculated as: 

)8( ∑ ∑ 𝑠′𝑖𝑗𝑚
𝑗=𝑦

𝑛
𝑖=1=  jxe 

The age-stage-specific reproductive value (vxj) of T. urticae female was calculated for an individual 

of age x and stage j to the future population: 

)9( 
𝑒(𝑖+1)

𝑠(𝑖,𝑗,1)
∑ 𝑒−𝑟(𝑘+1) × ⌊∑ 𝑠(𝑘,𝑦,1)𝑓(𝑘,𝑦,1)𝑚

𝑦=1 ⌋𝑛
𝑘=1=  (i, j, 1)V  

 

 

RESULTS 

The acute bioassay results indicated that the cyflumetofen and bromopropylate have strong toxicity 

against the adult females of T. urticae. The results of Probit analysis for LC30, LC50 and LC90 

values, 95% confidence limits, regression equations details and χ2 values are shown in Table 1. The 

LC50 values at 95% confidence limits were estimated to be 2.77 and 8.95 µg a.i./mL for cyflumeto-

fen and bromopropylate, respectively. According to LC50 and LC90 values, cyflumetofen was more 

toxic compared to bromopropylate. Based on regression analysis and r2 values, a correlation 

between log concentration and mite mortality has been achieved. The steep slopes related to the 

concentration-response lines indicate homogeneity in response of the adult females of T. urticae to 

the acaricides (Fig. 1). 

 
Table 1. Acute toxicity of cyflumetofen and bromopropylate against Tetranychus urticae female adults. 

Acaricide χ2(df = 3) Slope ± SE 
Lethal concentration (µg a.i/mL) 

LC30 (95%FL*) LC50(95%FL*) LC90(95%FL*) 

Cyflumetofen 31.21 1.66 ± 0.15 1.45 (1.15–1.75) 2.77 (2.21–3.26) 13.47 (10.25–19.56) 

Bromopropylate 81.12 1.71 ± 0.25 4.65 (3.67–5.61) 8.95 (7.58–10.54) 44.47 (33.62–65.22) 

* Fiducial limits 

 

 

Sub-lethal effects 

The effects of LC30 of cyflumetofen and bromopropylate on developmental time, longevity, and 

total life span of offspring from the treated and untreated females are shown in Table 2. The egg 

incubation period was affected by LC30 of both pesticides. It was 4.58 and 4.16 days for 
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cyflumetofen and bromopropylate, respectively in comparison to 2.69 days for the untreated 

females. There were no significant differences in the developmental periods of larva-nymph stage 

of T. urticae offspring from treated or untreated females and males (Table 2). 

 

 

Figure 1. Concentration-mortality response lines for cyflumetofen and bromopropylate against Tetranychus urticae 

female. 
 

 

The adult longevity of female and male T. urticae exposed to LC30 concentration of 

cyflumetofen or bromopropylate were shorter compared to the control. The longevity of female or 

male offspring from treated females considerably were decreased in comparison to the control. 

LC30 concentration of the acaricides contributed to a significant decrease in total fecundity of T. 

urticae. The mean fecundity per female was 41.2, 5.79 and 6.52 eggs/female in control, 

cyflumetofen and bromopropylate, respectively (Table 3). 
 

 

Table 2. Life-history traits [mean ± SE developmental time (days)] of offspring of Tetranychus urticae females treated 

with cyflumetofen and bromopropylate. 

Sex Stage Control Cyflumetofen Bromopropylate 

Female Egg 2.69 ± 0.5c 4.58 ± 0.05a 4.16 ± 0.02b 

 Larva-nymph 4.45 ± 0.14a 4.53 ± 0.07a 4.58 ± 0.04a 

 Adult 12.07 ± 0.03a 5.25 ± 0.03c 5.80 ± 0.04b 

 Total pre-adult 7.14 ± 0.14b 9.11 ± 0.07a 9.01 ± 0.05a 

 Longevity 19.21 ± 0.1a 12.55 ± 0.82b 14.81 ± 0.04b 

Male Egg 2.95 ± 0.04b 4.60 ± 0.20a 4.53 ± 0.08a 

 Larva-nymph 4.80 ± 0.03a 4.50 ± 0.13a 4.66 ± 0.26a 

 Adult 9.73 ± 0.2a 3.86 ± 0.02b 4.13 ± 0.06b 

 Total pre-adult 7.75 ± 0.9b 9.13 ± 0.03a 9.20 ± 0.20a 

 Longevity 17.49 ± 0.19a 11.15 ± 0.10b 13.33 ± 0.24b 

Treatments were estimated with the bootstrap technique through 100,000 replications; SEs were estimated through 

100,000 bootstraps and compared with the help of paired bootstrap test (comparison of 95% CL). Means in a row 

followed by various letters are significantly different (the paired bootstrap test (P < 0.05)). 

 

 

The adult pre-oviposition period (APOP) and the total pre-oviposition period (TPOP) of T. 

urticae were affected by the LC30 of cyflumetofen and bromopropylate. The significant differences 

were scored in the oviposition period among offspring from treated females in comparison to the 

untreated control group. It was 9.99, 2.26 and 2.73 days in control, cyflumetofen and bromo-
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propylate, respectively (Table 3). Thus, LC30 concentration of cyflumetofen and bromopropylate 

showed harmful impacts on the daily rate of eggs/female during the oviposition period.  

 
Table 3. Longevity and fecundity of offspring Tetranychus urticae from females treated with LC30 sub-lethal 

concentration of cyflumetofen and bromopropylate. 

Parameters 
Mean ± SE 

Control Cyflumetofen Bromopropylate 

APOP (day) 1.03 ± 0.37b 1.53 ± 0.06a 1.42 ± 0.10a 

TPOP (day) 8.60 ± 0.08b 10.24 ± 0.06a 10.34 ± 0.17a 

Oviposition days 9.99 ± 0.13a 2.26 ± 0.13b 2.73 ± 0.29b 

Fecundity 41.2 ± 0.68a 5.79 ± 0.53b 6.52 ± 0.07b 

APOP, Adult pre-oviposition period and TPOP total pre-ovipositional period. Means in each row with the same letters 

are not significantly different (Paired bootstrap test, P < 0.05). 

  

 

The life table parameters of the treated mites are summarized in Table 4. The results indicated 

that the net reproductive rate (R0) and intrinsic rate of increase (r) of females treated with LC30 of 

cyflumetofen and bromopropylate were reduced in comparison to the control. The net reproductive 

rate (R0) values were 1.78, 1.60 and 17.15 offspring/individual for bromopropylate, cyflumetofen 

and control, respectively. The generation time (T) and gross reproduction rate (GRR) were 

influenced by the LC30 of bromopropylate, cyflumetofen and significant differences were observed 

at r, R0 ,T and λ for the offspring from females treated by bromoprppylate and cyflumetofen (Table 

4). 

 
Table 4. Mean (± SE) life-table parameters of offspring of Tetranychus urticae females treated with cyflumetofen and 

bromopropylate. 

Treatments r λ R0 T GRR 

Control 0.21 ± 0.2a 1.24 ± 0.26a 17.15 ± 0.41a 13.00 ± 0.09a 21.21 ± 0.41a 

Cyflumetofen 0.035 ± 0.03c 1.03 ± 0.03b 1.60 ± 0.08b 12.46 ± 0.05b 3.36 ± 0.13b 

Bromopropylate 0.045 ± 0.02b 1.09 ± 0.04b 1.78 ± 0.06b 12.49 ± 0.02b 3.63 ± 0.10b 

Intrinsic rate of increase (r), finite rate of increase (λ), net reproductive rate (R0), mean generation time (T) and gross 

reproduction rate (GRR). 

Means in a column followed by various letters are significantly different between the treatments with the help of the 

paired bootstrap test (P < 0.05). 

 

 

The daily survival (lx) rates of offspring of the females treated with LC30 of bromopropylate 

and cyflumetofen are shown in Figure 2. Total lifetime was 20, 15 and 15 for control, 

bromopropylate, and cyflumetofen, respectively. 

The maximum values related to mx were 1.1 and 1.4 eggs/individual for the mites which were 

treated with LC30 concentrations of bromopropylate and cyflumetofen occurring on 11 and 12th days 

of the life span. In contrast, the maximum value of 2.36 eggs/individual was observed on 13th day of 

the life span for the mites which were untreated (Fig. 3). 

The age-stage survival rate (sxj) shows the probability that an egg of T. urticae will survive to 

age x and stage j (Fig. 4). Due to the variation in the growth time in individuals, a clear stage 

overlap exists in all of the treatments. The likelihood of a newly hatched nymph to survive until the 

adult stage was more in the control (0.85 for females and 0.5 for males) compared to the 

bromoprpylate and cyflumetofen treatments (0.5 and 0.4 for females and 0.1 and 0.2 for males), 

respectively. 
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Figure 2. Age-specific survival rate (lx) of Tetranychus urticae treated with LC30 concentration of cyflumetofen or 

bromopropylate. 
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Figure 3. Age-specific fecundity (mx) of Tetranychus urticae treated with LC30 concentration of cyflumetofen or 

bromopropylate. 

 

 

Age-specific life expectancy (exj) in cyflumetofen, bromopropylate, and the control was 8.52, 

8.04 and 13.57 days on the first day of the larval stage (Fig. 5). The specific age-biological stage 

fertility curve (vxj) indicates the expectation of fertility in each T. urticae at each age x and stage j. 

The fertility value related to female mites in the control is more than that of the treated mites. When 

the females emerge, the specific age-biological stage fertility (vxj) for the control, cyflumetofen and 

bromopropylate were 11.24, 5.31 and 5.63, respectively. In addition, it shows that the LC30 of 

cyflumetofen and bromopropylate reduced the reproduction value in the treated mites in comparison 

to the control (Fig. 6). 
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Figure 4. Age-stage-specific survival rate (Sxj) of offspring of Tetranychus urticae females treated with LC30 of 

cyflumetofen or bromopropylate. 
 

 

DISCUSSION 

Life table parameters are some powerful tools to analyze and perceive the effect of an external 

factor on the development, survival, reproduction, and increase rate of an insect population 

(Bellows et al. 1992). The present study assessed the efficacy of LC30 of cyflumetofen and 

bromopropylate through life table parameters as the measurements of survivorship quality, 

longevity, and total life span in both sexes of Tetranychus urticae. Similar trends for growth time 

and longevity were recorded for the same species while treated with hexythiazox, fenazaquin, and 

flufenzin acaricides (Marcic 2005). Marcic (2003) reported that clofentezine reduced both longevity 

and fertility of the two-spotted spider mite but did not the growth time. Such a difference can be 

attributed to the differences in the pesticide's mode of action or experimental conditions. The sub-

lethal concentration of both acaricides decreased total fecundity and oviposition period, indicating 

that the potential of treated mites for population recovery would be slow. These results are 

consistent with the study by Martínez-Villar et al. (2005) for T. urticae treated with azadirachtin at 

the maximum tested concentration (80 ppm). In contrast, Sáenz-de-Cabezón et al. (2006) mentioned 

that the use of various dosages of the chitin synthesis inhibitor, triflumuron, had no impact on the 

fecundity of T. urticae. Such a difference is probably associated with the mode of action of the 

pesticide. 
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Figure 5. Age-specific life expectancy (ex) of Tetranychus urticae treated with LC30 concentration of cyflumetofen or 

bromopropylate. 
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Figure 6. Age-stage reproductive value (vx) of Tetranychus urticae treated with sub-lethal concentration (LC30) of 

cyflumetofen or bromopropylate. 

 

 

The age-specific fecundity and survival curves show that the sub-lethal concentration of 

cyflumetofen and bromopropylate led to decrease in the survival and fecundity of T. urticae. In 

accordance with Marcic et al. (2012), the sub-lethal impacts of spirotetramat on age-specific 

fecundity of spider mite showed that the females treated with 200 mg/L laid no eggs but the females 

treated with 20 mg/L and 2 mg/L laid significantly decreased numbers of eggs in comparison to 

females in the control. In this regard, the authors revealed that the exposure to sub-lethal 

concentrations of spirotetramat reduced the fecundity and survival of treated mites compared to the 

control, confirming the obtained results. Kavousi et al. (2009) mentioned the overlap between 

various stages of T. urticae, which is totally in agreement with the achieved results. The present 

study indicated that the age-stage, two-sex life table has the potential for revealing the stage 

differentiation of T. urticae due to the variable developmental rates among individuals. 
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Different studies revealed the life-table parameters of T. urticae being influenced by the sub-

lethal concentrations of pesticides (Martínez-Villar et al. 2005; Li et al. 2006; Sáenz-de-Cabezón et 

al. 2006; Marcic et al. 2010, 2012). This study reported a significant decrease in the intrinsic rate of 

increase (r) for the mites treated with LC30 concentration of the acaricides. The measured r in the 

present study for cyflumetofen, bromopropylate and untreated mites was 0.035, 0.045 and 0.21 

day−1. Marcic (2007) mentioned that the values of r for T. urticae treated with 6 and 12 mg/L of 

spirodiclofen were 0.21 and 0.14 day−1, respectively. 

The finite rate of increase (λ) in the present study for cyflumetofen and bromopropylate was 

1.03 and 1.09 day−1, similar to that specified by Ibrahim and Knowles (1986) for the same species 

treated with amitraz (1.28 to 1.04 day−1). 

The mean generation time (T) for the spider mites treated by LC30 of cyflumetofen and 

bromopropylate was lower than the control. In comparison, the obtained results of this study are 

consistent with the results obtained by Sáenz-de-Cabezón et al. (2006), who realized that the mean 

generation time of the mites treated with various concentrations of triflumuron had not much 

difference from the untreated ones at 24 ± 1 ℃ and 65 ± 5% RH. Such a variation may be because 

of the mode of action of various acaricides. 

The current study showed that exposure to sublethal dose of cyflumetofen and bromopropylate 

severely affects various life table attributes of T. urticae, i.e. survival, fecundity, GRR, mean 

generation time (T), net reproductive rate (R0), increase rate of increase (r) and finite rate of increase 

(λ). Regarding the curves of survival and age-specific fecundity have a downward trend in lx and mx 

values. The results indicated an overlap between the various stages of two-spotted spider mite life 

regarding the curve of the age-stage-specific survival rate (sxj). 

The present findings could help to suppress the population of T. urticae. Before selecting any 

pesticide, one should look for its effectiveness against both pest and predatory mites. This will help 

proper suppression of pest mite while not affecting natural predatory mites. From the present study, 

it appears that cyflumetofen and bromopropylate could be good options because of their strong 

efficacy and persistent control against T. urticae. Nevertheless, it is required to regard other 

significant aspects, especially development of resistance in order to forecast the fate of a population 

over several generations. Clearly, the frequent application of the same compound enhances the 

likelihood of resistance emergence in T. urticae. More studies are required to evaluate whether the 

sub-lethal concentrations of cyflumetofen and bromopropylate in consecutive treatments could be 

of interest in resistance management programs. The impacts of cyflumetofen and bromopropylate 

on T. urticae propose that the combination of toxic and sub-lethal impacts could result in the 

incorporation of such compounds in IPM programs against this important pest. 
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 چهبگه
ها کشرر،ن آفات کلی ، از ککاوزی، بر نساس نستفااه نی آفتعنون  ،ی، نی مهمب  Terranychus urticae Koch  ن،رازرن اولی  مهاز کنة

 50LCشئوزو ( موزا برزس، قرنز گرفت. مقاا،ر ) سازنبا( و بروموپروپیلات)انش، نست. نثرنت ککن گ، و ی،رککن گ، سا،فلومتوفن
ها بر کشن،ن کن  30LCلیتر بوا. نثر ی،رککن گ، غلظت ثره بر میل،گرم مااه مومیل، 95/8و  77/2ررریب سا،فلومتوفن و بروموپروپیلات ب 

نزی،اب، )راز،ی،:زوشنا،،(  16:8و اوزه شوز، ازص   65 ± 5  زطوبت شسی، سلسیوسازج   25 ± 2ها، ج ول یش گ، از اما، فرنسنج 

ها، ی،ست، ماشن  بر فرنسنج  ی،اا،کش نثرنت و کن است آم ه با نستفااه نی رئوز، ج ول یش گ، اوجنس، برزس، ش . هر اها، ب ش . اناه

  (0R) مثلمیزن  خالص رولی قرنز گرفتن   30LCن، ک  رحت راثیر غلظت ها، مااهو بازوز، انشتن . از کن  ماش،یش هطول اوزه زش ،  میزن  

از ریمازها، سا،فلومتوفن   (r) ذنر، نفزن،ش جمعیت میزن کاهش ،افت.  (r) ذنر، نفزن،ش جمعیت میزن و ( λ) متناه، نفزن،ش جمعیت میزن 

ها، ج ول ها بر فرنسنج کشاست آم . شتا،ج ن،ن مطالع  شکا  انا کن مااه/مااه/زوی ب 21/0و 045/0  035/0ررریب بروموپروپیلات و شاه  ب 

است آم ه نی ن،ن پژوهش راثیر بهذنزا. نی شتا،ج ب ها، آ،ن ه راثیر انشت  و ممین نست بر زش  جمعیت و از شتیج  شسل T. urticaeیش گ، 

 نستفااه کرا. T. urticaeها، م ،ر،ت، میازیه با رون  از برشام م،
 

 .تیرازرن  سم ةکن ت یجمع ش،نفزن ،ذنر میزن  ؛،سنجست،ی ؛کشکن   اژیلن کتبگی:

 24/4/1401ز،خ چاپ:   را22/3/1401: رش،پذ خ،راز  14/12/1400: افت،از خ،راز اطرعلت فقلک :
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