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Abstract 

The two-spotted spider mite, Tetranychus urticae Koch (Acari: Tetranychidae), is one of the key pests 

that can damage a wide range of crops in farms and greenhouses. Using chemical pesticides is one of the 

main methods for its management. Laboratory bioassays were conducted to evaluate the effects of sub-

lethal concentrations (LC5, LC10 and LC20) of Biomite (a formulation based on Citronellol) on biological 

characters and life table parameters of T. urticae under laboratory conditions (25±2°C, 60±5% RH, and 

L:D16:8 hours). Data were analyzed based on age-stage, two-sex life table analysis. Our results indicated 

that when adults of T. urticae were treated with LC5, LC10 and LC20 of Biomite, the oviposition period 

and total lifetime were significantly reduced compared with the control. The highest and lowest values of 

the fecundity (61.1 and 41.56 eggs/female) and longevity (13.01and 9.97 days) were obtained in control 

and LC20, respectively. The individuals treated with LC10 (R0 = 38.1) and LC20 (R0 = 32.92) showed a 

significantly reduced net reproductive rate, compared to individuals that treated with LC5 (R0 = 47.01) and 

to the control (R0 = 48.88 individuals/female/generation). The intrinsic rate of increase (r) and finite rate 

of increase (λ), were not significantly reduced in different treatments compared to the control. The mean 

generation time (T) decreased significantly at upper concentration (LC20=15.58 days), in comparison to 

LC5 (16.66 days). Due to the obtained results of current study and considering the detrimental effects of 

Biomite on some biological parameters, it could be incorporated in IPM programs of T. urticae.  
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INTRODUCTION 

Mites are considered to be major pests of 

various crops. The two-spotted spider mite 

(TSSM) Tetranychus urticae Koch (Acari: 

Tetranychidae) is the main constraint of crops 

and ornamental plants worldwide in greenhouse 

and outdoor conditions (Kim & Yoo, 2002; 

Sedaratian et al., 2011; Khanamani et al., 2013; 

Maleknia et al., 2016; Havasi et al., 2019b, 

2021). It is a highly polyphagous pest feeding on 

more than 1,200 plant species belonging to more 

than 250 plant families (Grbić et al., 2011). 

Efficient control of TSSM relies largely on the 

use of insecticides and acaricides (van Leeuwen 

et al., 2015). However, TSSM is well known for 

its ability to quickly expand resistance against 

different classes of pesticides (van Leeuwen et 

al., 2010). A new challenge was established for 

plant protection, as strict adjustments limited the 

utilization of synthetic pesticides in greenhouses 

(Riahi et al., 2017). 

The wide use of synthetic pesticides leads to 

affect non-target organisms (Yorulmaz & Ay, 

2009), human safety (Van Pottelberge et al., 

2009), the emergence of secondary pests 

(Garriga & Caballero, 2011), and the 

development of resistance (Goulson, 2013). 

Also, Dittrich et al. (1974), James and Price 

(2002), and Szczepaniec et al. (2011) reported 

that the introduction of multiple pesticides could 

cause hormoligosis (reproductive stimulation at 

sub-lethal doses) in spider mites.  

Developing new compounds with novel 

modes of action achieving effective control of 

spider mites (Marcic & Medo, 2014). Currently, 

the new pesticides/acaricides are developed in 

reply to general requests for safer, 

environmentally-friendly pest management 

methods and they are needed to meet severe 

toxicological and ecotoxicological regulative 

basis (Dekeyser, 2005; Casida, 2012; Marčić, 

2012; EPPO, 2014). Biomite® (common name: 

Citronellol) is considered as an organic miticide 

with a minimum risk of controlling different pest 

mites such as two-spotted spider mite, pacific 

mite, citrus rust mite, and european red mite. 

According to Biochemical Classification 

Committee, citronellol is classified as a 

biochemical pesticide (Reilly et al., 2009). The 

exploitation of sub-lethal effects, i.e., the 

physiological and/or behavioral effects on 

individuals that survive exposure to a lethal or 

sub-lethal dose/concentration of pesticides, is 

principal comprehension of the impact of 

agrochemicals on the development and 

population parameters of pests (Desneux et al., 

2007). It is crucial to assess the sublethal effects 

of pesticides on pests at population levels, to 

know the lethal affects, in order to 

comprehensively consider the whole impact of a 

pesticide (Hedayati et al., 2019). 

The age-stage, two-sex life table theory, which 

combines the stage differentiation and both sexes 

of a population (Chi & Liu, 1985; Chi, 1988), has 

often been used to assess these demographic 

parameters and to evaluate the various sub-lethal 

effects of diverse pesticides on insects (e.g., Zhang 

et al., 2017; Zhen et al., 2018) and mites (e.g. Li et 

al., 2017; Saber et al., 2018). 

However, no evidence is available with 

respect to the sublethal effects of Biomite® on 

biological parameters of the TSSM. Therefore, 

this study aims to determine the sublethal effects 

of Biomite® on some biological characteristics 

and demographic parameters of TSSM, to 

provide the information needed for developing an 

appropriate mite management strategy. 

 

MATERIALS AND METHODS 

Stock colonies of T. urticae 

The initial population of T. urticae was 

collected from infested greenhouses in the 

Pakdasht region (southeastern Tehran, Iran). The 

mite colony was established on laboratory on 

bean leaves (Phaseolus vulgaris L. var Khomein 

(Fabaceae)) at 25± 2 °C, 60± 5% R.H. and a 

photoperiod of 16:8 hr (Light:Dark). 

Acaricide tested 

A natural based miticide with the 

commercial name Biomite® (Arysta 

LifeScience), was used in this study. The main 

active ingredient of Biomite® is citronellol, a 

https://www.sciencedirect.com/science/article/pii/S0261219417302788#bib29
https://www.sciencedirect.com/science/article/pii/S0261219417302788#bib29
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monoterpene alcohol, which is a pale yellow 

oily liquid. The active ingredients in the final 

product Biomite® which is produced by an 

integrated system, involve the blending of 

geraniol, citronellol, nerolidol, farnesol and 

other ingredients (Reilly et al., 2009). 

Bioassay 

A modified leaf dip method (Helle & 

Overmeer 1985; Ibrahim & Yee, 2000) was 

used to assess the response of T. urticae adults 

to the different Biomite® concentrations. The 

preliminary test was performed to determine 

five concentrations that cause at the range of 

10–90% mortality in adult mites. The 

concentrations were 125, 300, 720, 1700 and 

4000 ppm. To this end, freshly cut bean leaf 

discs (4 cm in diameter) were immersed for 15 

seconds in Biomite® solution and air-dried 

[about three hours] indoors. However, the 

control leaf discs were only dipped in distilled 

water.About experimental arena, briefly, a 1 

cm-diameter pore was made in the center of the 

plastic Petri dishes having a 9 cm diameter and 

1.5 cm height. The first Petri dish was sealed to 

another applied for supplying water by using 

glue. Additionally, two pores with 2 mm 

diameter were created in the upper part of the 

second Petri dish to fill with water. A wick 

prepared from filter paper was passed through 

central hole to the second Petri dish. In fact, the 

wick provided enough water to keep the leaves 

fresh in the upper dish. Further, a thin layer of 

moist cotton was laid on the bottom and 

covered with filter paper to prevent the leaves 

from drying. Furthermore, all the leaves were 

placed on the filter paper in the Petri dishes 

and restricted to saturated cotton in order to 

prevent the mites from escaping. Finally, the 

experimental arena was covered with a 

ventilated lid. The bean leaf discs were placed 

in Petri dishes up-side-down. Additionally, 20 

same-aged adult mites (24-hour-old 10 males 

and 10 females) were placed on the treated leaf 

discs for each concentration by using a fine soft 

pointed brush. The bioassay was replicated four 

times for five concentrations of the acaricide as 

well as the control. Then, the mite mortality 

was assessed after 24 hours of exposure. Mites 

were considered as dead if after touching with 

a small fine brush under stereomicroscope 

(OPTIKA, SZM-1), they could not crawl and 

were non-functional. The experiments were 

conducted at thelaboratory conditions of 

25±2°C, 60±5% RH and photoperiod of 16:8 hr 

(Light: Dark). The LC5, LC10 and LC20 

concentrations were estimated to assess the 

sublethal effects of Biomite® on T. urticae.  

Effect of sublethal concentrations on 

biological characteristics 

After treating the bean leaf discs with LC5, 

LC10 and LC20 concentrations of Biomite ®, 24-

hours-old females were placed on the discs. The 

leaves were air-dried for about three hours. 

Distilled water was served as control. The bean 

leaf discs (40 mm in diameter). In this step of 

experiments were used 80 pairs of unmated male 

and female mites. Then, 24-hours-old females 

were placed on the leaf discs. After 24 hours, the 

surviving females in each treatment were 

separately introduced onto the untreated bean 

leaf discs. In 24 hours, only one egg laid by the 

treated and untreated females remained in each 

Petri dish, and the other eggs and females were 

removed from the experiment arena. In the next 

step, 100 eggs were used to evaluate the 

sublethal concentrations on biological 

characteristics and life table parameters of T. 

urticae. All experiments were conducted in a 

growth chamber at 25±2 ̊C, 60±5% RH, and a 

photoperiod of 16:8 hrs (L:D) , while the 

development and survival time were checked 

daily. Furthermore, the selected males from the 

stock colony were used when not enough males 

were available for pairing with females. The 

males from the colony were just used for mating 

and removed for life table parameters 

calculation. Finally, the survival of adult mites 

and fecundity of females were recorded daily 

until the death of the last female. Then, the 

population parameters were calculated. Old and 

highly infested plants were replaced (every 48 

hours) by new ones as required.
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Data analysis 

The LC5, LC10, LC20, and LC50 values and 

their 95% fiducially limits were calculated 

using the procedure Probit analysis (Finney, 

1971) using IBM-SPSS statistics (SPSS 

version19.0). Furthermore, mortality data for 

adults were corrected by Abbott’s formula 

(Abbott, 1925). The original data for all 

individuals were analyzed according to the 

theoretical model (Chi, 1988). All parameters 

including the age-stage-specific survival rate 

(sxj), age-specific survival rate (lx), age-

specific fecundity (mx), as well as all 

population growth parameters [the intrinsic 

rate of increase (r), the finite rate of increase 

(λ), the gross reproductive rate (GRR), and the 

net reproductive rate (R0) (Fathipour & 

Maleknia, 2016) were calculated according to 

the method of Chi and Liu (1985), and Chi 

(1988) using TWOSEX-MS Chart (Chi, 

2019b). The mean and standard errors of the 

population growth parameters were estimated 

by the bootstrap technique (Efron & 

Tibshirani, 1993). Furthermore, the paired 

bootstrap test (100,000) test using TWO-SEX-

MS Chart program was employed for the 

statistical differences among the means of 

parameters related to development, fecundity, 

reproductive periods as well as population 

growth parameters at different treatments 

(Efron & Tibshirani, 1993; Huang & Chi, 

2013; Akkopru et al., 2015). 

 

RESULTS 

Concentration-response bioassay 

The results of probit analysis are presented in 

Table 1. As table 1 show estimated LC50 for the 

TSSM was 957 ppm. No mortality was recorded 

in the control (Table 1). 

Development time, adult longevity and total 

life span 

Sub-lethal effects of experimental 

concentrations of Biomite on development time, 

longevity and total life span for both sexes are 

given in Table 2. None of egg, larvae, 

protonymph, as well as deutonymph of male 

individuals were not affected by different 

concentrations of Biomite; also except 

deutonymph, other stages of females was not 

significantly influenced by different 

concentrations of Biomite®. When the 

individuals treated with LC20 concentration of 

Biomite, males and females longevity, as well as 

total life span were significantly different from 

control and other sub-lethal concentrations. The 

longest and the lowest female adult longevity 

(longest: 13.01 d for control; lowest: 9.97 d for 

LC20), as well as total life span (longest: 23.71 d 

for control; lowest: 20.59 d for LC20) were 

observed in control and LC20 treatment, 

respectively (Table 2). 

Reproductive periods 

The pre-oviposition period was not affected 

by all experimental treatments ( Table 3). The 

TPOP ranged between 11.65 to 11.89. The 

minimum number of oviposition day was 7.81 for 

LC20 treatment. The effect of Biomite on T. 

urticae fecundity depended on different 

concentrations ( Table 3). Fecundity of female 

mites, as an average on the four treatment, was 

lowest at LC20 (41.56 eggs/female) 

concentration; whereas at control treatment it 

was markedly higher (61.11 eggs/female). 

Population growth parameters 

Table 4 represents population growth 

parameters of T. urticae after treatment with the 

different concentrations of Biomite. The cohort 

exposure to control (0.234 day-1) treatment and 

LC20 (0.224 day-1) concentration had the highest 

and lowest intrinsic rate of increase (r), 

respectively. However, no significant difference 

was observed between different treatments. 

Similarly, the highest and lowest values of the 

finite rate of increase (λ) occurred on distilled 

water and LC20 concentration, respectively. The 

net reproductive rate (R0) (32.92 

individuals/female/generation), the mean 

generation time (T) (15.58 day), and the gross 

reproduction rate (GRR) (35.59 

individuals/female/generation) were 

significantly lower for LC20 value compared to 

other treatments.
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Table 1.Probit analysis for the concentration–mortality response of Biomite on adult females and males of Tetranychus 

urticae   
 LC5 LC10 LC20 LC50 Df x2 P No.* 

 118.8 188.4 329.1 956.9 4 1.73 0.63 480 

Upper 169.8 253.6 416.3 1162.3     

Lower 72.4 125.7 242.9 791.1     
*20 individuals per replicate, four replicates per concentration, six concentrations per assay  

 
Table 2. Mean (±SE) of female and male development time (days) of Tetranychus urticae for control and different 
concentrations of Biomite 

Parameter CK LC5 LC10 LC20 

Male     

Egg duration (day) 4.19±0.10a 4.14±0.10a 4.27±0.12 a 4.31±0.12a 

Larva duration (day) 2.11±0.09a 2.07±0.07a 2.07±0.07a 2.06±0.06a 

Protonymph (day) 2.12±0.09a 2.07±0.07a 2.13±0.09 a 2.12±0.09a 

Deutonymph (day) 2.09±0.06a 2.14±0.10a 2.13±0.09a 2.06±0.06a 

Male longevity (day) 10.56±0.18a 10.50±0.17a 9.87±0.19a 8.94±0.23b 

Total life span (day) 21.00±0.25a 20.93±0.30a 20.47±0.27a 19.50±0.24b 

Female     

Egg duration (day) 4.16±0.04a 4.20±0.08a 4.20±0.04a 4.25±0.05a 

Larva duration (day) 2.14±0.04a 2.17±0.05a 2.08±0.03a 2.04±0.02a 

Protonymph (day) 2.26±0.06a 2.27±0.08a 2.27±0.04a 2.35±0.05a 

Deutonymph (day) 2.12±0.04a 2.14±0.09a 2.05±0.02a 1.98±0.02b 

Female longevity (day) 13.01±0.02a 12.91±0.13a 11.33±0.09b 9.97±0.02c 

Total life span (day) 23.71±0.08a 23.70±0.25a 22.2±0.09b 20.59±0.08c 
The SE were estimated by using 100,000 bootstraps. The means followed by the same letter in each row are not significantly 

using paired bootstraps test at the 5% significance level. CK is the control 

 

 Table 3. Mean (±SE) reproductive period and total fecundity of offspring from females of Tetranychus urticae treated 

with sublethal concentrations of Biomite and distilled water (CK) 

Parameter CK LC5 LC10 LC20 

oviposition period (day) 10.92±0.03a 10.81±0.05a 9.55±0.06b 7.81±0.04 c 
aAPOP (day)  1.09±0.03a 1.10±0.03a 1.05±0.02a 1.16±0.04 a 
bTPOP (day) 11.76±0.09a 11.89±0.11a 11.65±0.08a 11.78±0.08a 

Total fecundity (eggs/female) 61.11±0.22a 61.09±0.31a 48.59±0.26b 41.56±0.32c 

The SE were estimated by using 100,000 bootstraps. The means followed by the same letter in each row are not significantly 

using paired bootstraps test at the 5% significance level. a Age pre-oviposition period, bTotal pre-oviposition period 

 

Table 4. Life table parameters (mean ±SE) of Tetranychus urticae at different concentrations of Biomite and 

control treatment 

Parameters 
CK LC5 LC10 LC20 

r (day-1) 0.234±0.003a 0.231±0.003a 0.228±0.003a 0.224±0.003a 

λ (day-1) 1.263±0.004a 1.259± 0.004a 1.256±0.004a 1.251±0.004a 

R0(individuals/female/generation) 48.88 ± 2.44a 47.01 ± 2.54a 38.12±2.00b 32.92±0.91c 

GRR(individuals/female/generation) 54.01±2.14a 55.75 ± 1.97a 42.69 ±1.9b 35.59±1.55c 

T (day) 16.61±0.08a 16.66± 0.10a 15.93±0.08b 15.58±0.07c 
The SE were estimated by using 100,000 bootstraps. The means followed by the same letter are not significantly using paired 

bootstraps test at the 5% significance level. CK is the water control 
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Survival and Fecundity curves 

Figure 1 demonstrated the daily survivorship 

of both untreated and treated individuals of T. 

urticae with sub-lethal concentrations of 

Biomite. Exposure to Biomite through sub-

lethal concentrations resulted in a reduced of 

survival. The total lifetime for the untreated 

mites was 26 days, while it was 26, 25 and 22 

days for LC5, LC10 and LC20 concentrations, 

respectively. In addition, the maximum values 

of mx were 5.34 eggs/female/day for untreated 

mites which were on the 21st day of the lifespan 

(Fig. 2). However, The peak values of mx for 

LC5, LC10 and LC20 treatments were 5.19, 4.67 

and 4.77 eggs/female/day respectively, which 

occurred on days 20, 15 and 15 (Fig. 2). 

The age stage-specific survival rate (Sxj) curve 

indicated chance that a spider mite egg will 

survive to age x and stage j (Figure 3). This curve 

showed  separately different life stages  of T. 

urticae (Figure 3). The highest survival rate was 

obtained 80% and 16% for female and male in 

control treatment. 

 

DISCUSSION 

This study provides the population parameters 

and demographic data related to offspring in T. 

urticae treated with sublethal concentrations of 

Biomite®. The recommended field application 

rates of Biomite® are 1, 1.5, and 2 L/hectare for 

controlli T. urticae (Nikpay et al., 2016; Ziaee et 

al., 2017). In the current study, although the 

applied concentrations were lower than what 

recommended, but the sublethal concentrations 

affected the growth of the two-spotted spider 

mites. Because demographic analyses is able of 

processing a precise estimate of the growth rate 

of an insect pest population, a thorough 

comprehension of these parameters is essential in 

expanding ecologically sound pest management 

strategies and programs (Atlihan et al., 2017). The 

studies conducted on sublethal effects  revealed

 

Figure 1. Age-specific survival curve (lx) of Tetranychus urticae at different concentrations of Biomite and control 

treatment 
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that the negative and non-lethal impacts of 

insecticides on pests can provide practical 

information for forming effective pest control 

strategies (Irigaray et al., 2007; Stavrinides & 

Mills, 2009; Wang et al., 2009). 

Nevertheless, various studies have been 

conducted on the effects of different pesticides on 

biological characteristics of two-spotted spider 

mite and its predatory mites (Cloyd et al., 2006; 

Duchovskien et al., 2009; Marcic et al., 2010; 

Sanatgar et al., 2011; Havasi et al., 2019a; Havasi 

et al., 2020a,b). However, no evidence is available 

with respect to the sub-lethal (LC5, LC10 and LC20) 

effects of Biomite on two-spotted spider mite. The 

results of this study indicated that Biomite has no 

significant negative effect on development times 

of different life stages of pre-puberty for all the 

tested concentrations among males. Regarding 

females, no significant differences were observed 

among the various stages of pre-puberty for all the 

tested concentrations, except in deutonymph 

stages. Similar to the present results, Alinejad et 

al. (2015) clearly noted that with an increase in the 

concentration level of fenazaquin on biological 

characteristics of T. urticae, no significant 

differences were observed among various 

concentrations (LC10, LC20 and LC30) with the 

control group. Fenazaquin, IUPAC name 4-tert-

butylphenethyl quinazolin-4-yl-ether, commercial 

formulation Pride® 20 % SC, and inhibits the 

mitochondrial electron transport chain (Dekeyser, 

2005). 
 

 

 

 
Figure 2. Fecundity (mx) of Tetranychus urticae at different concentrations of Biomite and control treatment 
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Figure 3. Age-stage specific survival rate (sxj) of Tetranychus urticae for control (A) and different concentrations of 

Biomite: LC5 (B), LC10 (C) and LC20 (D) 
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and total fecundity of T. urticae individuals. The 

results of the present study introduced the 

sublethal concentrations of Biomite, leading to 

significantly low fecundity and oviposition 

duration T. urticae (at LC10 and LC20 

concentrations) when compared with those in the 

control; which demonstrated that the potential of 

treated mites by Biomite for population 

improvement at next generation would be slow. 

The results of this study are in agreement 

with those of Marcic (2007, 2012) who found 

that spirodiclofen and spirotetramat caused a 

decrease in the number of eggs laid by T. 

urticae females. On the other research, Wang 

et al. (2016) reported that the use of sub-lethal 

concentration (LC10 and LC20) of spinetoram, 

leads to significant increase in the fecundity of 

T. urticae. Spinetoram, a reduced-risk 

insecticide, belongs to a novel class of 

chemicals called spinosyns (DeAmicis et al., 

2011; Park et al., 2012); it primarily activates 

the insect's nervous system and causes 

involuntary muscle contractions, paralysis, and 

ultimately death (Crouse 2007; Orr et al., 

2009). Another study revealed that the 

application of spinosad, has significant 

acaricidal effects against T. urticae oviposition 

period (Villanueva & Walgenach, 2006). It is 

worthwhile noting that spinosad has been 

suggested as a highly valuable bioactive natural 

product utilized as a pesticide versus a variety 

of pests (Santos & Pereira, 2020). 

The age-stage, two-sex life table study 

explain the stage differentiation of the immature 

stage and offers a comprehensive description of 

the entire life history stage differentiation 

(Liu et al., 2018; Yu et al., 2018). The data 

acquired in our study indicate that exposure to 

sub-lethal concentrations of Biomite at LC10 and 

LC20 concentrations, during the female adult 

stage had a negative impact on the TSSM 

population (i.e. significant effect at R0, GRR and 

T values). In the present study, the r and λ-values 

of T. urticae exposed to Biomite were not 

different among treatments. But the difference 

between control and Biomite acaricide, was not 

significant. 
Li et al. (2006) and Martínez-Villar et al. 

(2005) reported that the values of r in offspring of 

abamectin and azadirachtin-treated adult females 

of Amphitetranychus viennensis and T. urticae 

respectively, significantly decreased. Abamectin 

stimulates the gamma-aminobutyric acid (GABA) 

system, ‘a chemical transmitter’ produced at nerve 

endings, which inhibits both nerve-to-nerve and 

nerve-to-muscle communication (Dekeyser, 

2005). Also, azadirachtin, a mixture of several 

structurally related tetranortriterpenoids isolated 

from the seeds of the neem tree (Azadirachta 

indica), has attracted the greatest attention 

(Immaraju, 1998). In other hand, Barati and 

Hejazi (2015) showed that T. urticae exposure to 

the acetamiprid, had a higher r and λ-values to 

compare with untreated TSSM. Acetamiprid 

belonged to chemical sub-group of neonicotinoids 

that is competitive modulators for the nicotinic 

acetylcholine receptor (nAChR) available at 

(IRAC, available at www.irac-

online.org/documents/moa-classification 2018). 

Another study, Mohammadi et al. (2016) showed 

that the use of Biomite, caused a significant 

increase for r parameter and age-stage survival 

rates at T. turkestani treated to compare by control. 

This difference may be related to the type of mite 

study or host plant. A life-table study with LC10 

and LC20 concentrations of Biomite found that this 

treatment caused a significant reduction in R0 

parameters. Sáenz-de-Cabezón et al. (2006) 

reported that the R0 parameter for T. urticae which 

exposure to triflumuron, was lower than un-

treated control. 

Gross reproduction rate (GRR) of two-spotted 

spider mite exposed Biomite, were significantly 

different among treatments. GRR values of T. 

urticae treated (LC10 and LC20) were significant 

decreased to compare by control which are in line 

with results obtained by Wang et al. (2014) and 

Marcic (2007) who found that bifentrin (LC10 and 

LC20) and spirodiclofen (6,12, 24, 48 and 96 μg/l) 

treatment, caused significant decrease GRR of T. 

urticae, compared to the untreated control. 

http://www.irac-online.org/documents/moa-classification
http://www.irac-online.org/documents/moa-classification
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Regarding the curves of survival and age-specific 

fecundity, an increase in the concentration of this 

acaricide, has a downward trend in lx and mx 

values, at high concentrations, compared to the 

control group. Based on the obtained results, it can 

be seen that according to the curve of the age-stage 

specific survival rate (sxj), there is an overlap 

between the various stages of T. urticae 

individuals. Our findings are in accordance to 

Havasi et al. (2018) that showed the TSSM treated 

by diflovidazin, had an overlap among different 

stages. According to our study, exposure of sub-

lethal concentrations of Biomite intense affects 

various life table adjectives of T. urticae, i.e. 

survival, fecundity, GRR, mean generation time 

(T), and net reproductive rate (R0), whereas effect 

of Biomite is not significant on increase rate of 

increase (r) and finite rate of increase (λ) at sub-

lethal concentration. Research on sub-lethal 

effects of an acaricide aims to find the negative 

non-lethal impacts of the acaricide on several life 

table parameters that possibly affect population 

dynamics (Stark & Banks, 2003). To better 

understand the effects of Biomite on T. urticae, 

more further behavioral and physiological studies 

are also needed in the future on their field 

suitability for spider mite management. 
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 Tetranychus ایی کنه تارتن دو لکه زندگ های چرخهفراسنجه بر  ®ت یاومایکشنده ب زیر یهااثر غلظت 

urticae (Acari:Tetranychidae) 
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 چکیده

  ی ع یوس فی تواند به ط یاست که م ید یاز آفات کل یکی، Tetranychus urticae Koch (Acari: Tetranychidae) ،یادولکه   تارتن  کنه

به شمار    این آفت  تیریمد  ی اصل  یهاروش   از جمله  ییایمی. استفاده از سموم شوارد سازد  بیها آساز محصولات در مزارع و گلخانه 

)  ریز  هایغلظت   اثرات   یابیارز  یبرا  ی،شگاهیآزما  سنجیهای زیست آزمون .  آیدمی ب20LCو    5LC  ،10LCکشنده   کی)  ®تایومای( 

  درجه   25±2  ی دما)   یشگاهیآزما  طیدر شرا  T. urticae  یتیجمع  یو پارامترها  زیستی   یهایژگیو ی  ( رو ترونلول یبر س  یمبتن  ونیفرمولاس

نسبی  ،سلسیوس و    60±5  رطوبت  شدندL:D  16:8درصد،  انجام  آمده،  یهاداده   .(  اساس  به دست  زندگ  هیتجز  روش  بر   یجدول 

،  تیومایا ب  20LCو    5LC  ،10LCبا  های کامل  در اثر تیمار کنه   ،جینتاطبق  .  گرفتندقرار    لی و تحل  هیتجز  مورد  مرحله زیستی  -ی سندوجنس

و    1/61)   زادآوریمقدار    نیو کمتر  نی شتریب   .افتیکاهش    یبا شاهد به طور قابل توجه  سه یو طول عمر کل در مقا  یگذاردوره تخم 

های  تیمار شده با غلظت  افراددر  به دست آمد.    20LCشاهد و    تیماردر    بیروز( به ترت  97/9و    01/13( و طول عمر )ماده/ تخم    56/41

10LC  (1/38=  0R(  20وLC (92/32=  0R(  5 هایغلظت   با  تیمار شدهبا افراد    سه یدر مقا  دمثل ینرخ خالص تولLC  (01/47=  0R و شاهد )  

(88/48=  0R  ماده/نسل /د افرا)   ی . نرخ ذاتداری کمتر بودبه طور معنی  (r  و نرخ ) جمعیت  شیافزا  متناهی  (λدر ت ) مختلف نسبت    یمارهای

  روز5LC (66/16 )با  سهی، در مقاروز20LC (58 /15 )( در غلظت T)  متوسط مدت زمان یک نسل.  را نشان نداد  یداری به شاهد کاهش معن

توجه قابل  طور  نافتیکاهش    یبه  به  توجه  با  از  دست به   ج یتا.  و    پژوهش آمده  توجه اثرات    نیزحاضر   یبرخ  روی  ت ایومایب  قابل 

 . ی مدیریت تلفیقی این آفت مهم پیشنهاد کردهادر برنامه   توانمی  را کشاین کنه  ایزیستی این کنه تارتن دولکه  یپارامترها
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