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ABSTRACT  

 The mango red spider mite, Oligonychus mangiferus, is a dangerous pest of mango that causes an indirect reduction 

in the production and quality of mango fruits. Since there is an urgent need to control O. mangiferus, searching for 

native phytoseiids that can prey on O. mangiferus may provide promising results in the biological control of this mite 

pest. In this study, biological and life table parameters of the predatory mites Cydnoseius negevi, Neoseiulus barkeri, 

Paraseiulus talbii, and Typhlodromus athiasae were determined when fed on O. mangiferus under laboratory 

conditions. Cydnoseius negevi, N. barkeri, and T. athiasae were successfully fed and developed on O. mangiferus, 

while P. talbii failed to develop on O. mangiferus. The pre-adult duration did not differ significantly among the three 

phytoseiids. The longest female longevity was 40.28 days for N. barkeri, while the shortest was 26.04 days for C. 

negevi. The lowest daily fecundity was observed in N. barkeri females, whereas the highest was oviposited by C. negevi 

and T. athiasae. Statistically, Typhlodromus athiasae had the maximum intrinsic rate of increase (r) and finite rate of 

increase (λ), followed by N. barkeri and C. negevi. The shortest mean generation time (T) and the lowest net 

reproductive rate (R0) were reported for C. negevi. In conclusion, C. negevi, N. barkeri, and T. athiasae successfully 

fed, developed and sustained oviposition on O. mangiferus. Therefore, they could be considered as important biological 

control agents of O. mangiferus.  
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INTRODUCTION 

The mango red spider mite, Oligonychus mangiferus (Rhaman & Sapra) (Acari: Tetranychidae), is a 

dangerous pest of mango that has a wide distribution in several areas such as Southeast Asia, Bengal, 

Taiwan and Egypt (Waterhouse 1993; Zaman and Maiti 1994; Lin 2013; Hussian et al. 2018). This 

mite is also a pest on other plants including pomegranate, loquat, and peach (Moutia 1958; Zaher and 

Shehata 1971). It usually feeds on the mango leaf, and forms tiny pale spots. Through the dry season, 

the population of O. mangiferus rapidly increases and mango leaves become pale as a result of mite 

feeding, which dramatically affects the photosynthesis process. Consequently, the mite infestation 

causes an indirect reduction in the production and quality of mango fruits (Lin 2013). 

Mango is one of the important fruit crops in Egypt. The Egyptian mango is infested with O. 
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mangiferus, which is mainly controlled by acaricides. Every year, the growers frequently incur great 

costs for controlling this mite pest on mango (Lin 2013). However, the immoderate and repeated use 

of pesticides can cause an increase of pesticide resistance in many pests (Rahman et al. 2013) in 

addition to their negative effects on human and environment (Hoy and Ouyang 1986; Kumral et al. 

2010; Momen et al. 2014). So, it is necessary to use environmentally harmless control measures, such 

as biological control. In several farming ecosystems, biological control is an environmentally and 

economically viable alternative to chemical acaricides (van Lenteren and Bueno 2003). It is known 

that phytoseiid mites are good bio-control agents that can suppress the tetranychid mite pests on many 

crops (e.g., Collier et al. 2004; Kasap 2011; Toledo et al. 2018).  

The phytoseiid mites, Cydnoseius negevi (Swirski and Amitai), Neoseiulus barkeri (Hughes), 

and Typhlodromus athiasae Porath and Swirski are generalist predators (type III) (McMurtry et al. 

2013) as they can prey on different foods (e.g., thrips, eriophyid, and spider mites) (Bonde 1989; 

Momen 1995; Momen 2009; Negm et al. 2014; Hussein et al. 2016; Li et al. 2017). Paraseiulus talbii 

(Athias-Henriot) is a predator closely associated with tydeid mites, and showed a high reproductive 

potential on Tydeus caudatus (Dugès) (Acari: Tydeidae) rather than spider mites and pollen grains 

(Camporese and Duso 1995). 

The predatory mites, C. negevi and N. barkeri, are common phytoseiids in the Middle East 

region (Abou-Awad et al. 1998; Jafari et al. 2010), whereas T. athiasae and P. talbii occur in different 

countries in Africa and Europe on various plants including mango, citrus and tomato (Nomikou et al. 

2001; Zaher et al. 2001). They are often occurring on Egyptian mango orchards associated with the 

mango pests (Hussein and Momen 2010). 

Since there is an urgent need to control O. mangiferus, searching for native phytoseiids that have 

adapted to the local climate of mango growing areas and can prey on O. mangiferus may provide 

promising results in the biological control of this mite pest. In this regard, studies providing 

information about the ability of predatory mites to feed, develop and reproduce on mite pests are 

essential to determine their potency for controlling these target pests. From literature review, it was 

seen that there was a knowledge gap regarding the development, and population parameters of C. 

negevi, N. barkeri, P. talbii, and T. athiasae preyed on O. mangiferus. Therefore, in order to fill this 

knowledge gap, our study aimed to determine the biology and life table parameters of the above-

mentioned predatory mites when fed on O. mangiferus. In addition, this study can be considered a 

fundamental step in determining the suitability of tested phytoseiids as bio-control agents of O. 

mangiferus. 

 

 

MATERIALS AND METHODS 

Mite colonies 

All the tested phytoseiids in the present study were collected in the summer season 2020 from a 

mango orchard at Giza Governorate, Egypt. The colonies were maintained separately on rearing units 

kept in an incubator at 33 ± 1 ℃, 60 ± 2% R.H and 16L: 8D photoperiod. The rearing units consisted 

of mango leaves placed on wet cotton layers in Petri dishes. Each mango leaf was surrounded by 

strips of wet cotton to prevent the escaping of mites. 

Leaves infested with O. mangiferus were provided as food for C. negevi, N. barkeri, and T. 

athiasae colonies. At the same time, the stock colony of P. talbii was reared on Orthotydeus 

californicus (Banks) (Acari: Tydeidae) (Momen and Abdel-Khalek 2008). Due to the difficulty of 

keeping colonies of O. mangiferus and O. californicus, small pieces of mango leaves heavily infested 

with O. mangiferus or O. californicus were directly brushed on the leaves of the rearing units to feed 

the tested predators. Oligonychus mangiferus and O. californicus were collected during the summer 

of 2020 from infested mango leaves in orchards at Giza Governorate. Two females and two males 

from each colony were mounted on slides for examination and to avoid any contamination every two 

weeks. 
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Experiments 

In these experiments, the development, biological and population parameters of the tested 

predators were evaluated when they fed on O. mangiferus. These experiments were performed using 

experimental units made from mango leaf discs (3 cm in diameter) placed on water saturated cotton 

pads in Petri dishes. Strips of wet cotton surrounded each leaf disc to prevent the escaping of mites. 

Small pieces of mango leaves heavily infested with immature stages of O. mangiferus were brushed 

on each leaf disc to feed the predators. The experimental units were kept in an incubator at 33 ± 1 ℃, 

60 ± 2% R.H and 16L: 8D photoperiod. 

For each predator, mated females were transferred to new leaf units and left 12 h for oviposition; 

then the females were removed. Forty five newly laid eggs (0–12 h) for each species were transferred 

individually to each experimental unit. Daily observations were made at 12-h intervals for recording 

the development of the immature stages until reaching adulthood. The emerged females and males 

were paired for mating. Males were then transferred separately to the experimental units and reared 

until death. When needed, adult males were transferred from the stock colony and introduced to the 

adult females in the experimental unites for mating. Mated females were daily observed for 

determining their longevity as well as collecting fecundity data. All individuals were observed until 

they died. The number of individuals (replications) subjected to statistical analyses for C. negevi, N. 

barkeri and T. athiasae were 38, 41, and 39, respectively. As for each tested predator, where multiple 

mating is required (Bonde 1989; Momen 1993, 1997; Jafari et al. 2010), an additional male was added 

weekly to each tested arena. The sex ratio of each predator's offspring was also recorded. 

 

Statistical analyses 

 The life history data were analyzed according to the age-stage, two-sex life table theory (Chi 

and Liu 1985) and the method of Chi (1988). The age-stage specific survival rate (sxj, where x = age, 

and j = stage), the age-specific survival rate (lx), the age-specific fecundity (mx), the age-stage specific 

fecundity (fxj) and the population parameters including intrinsic rate of increase (r), finite rate of 

increase (λ), net reproduction rate (R0), mean generation time (T) and gross reproductive rate (GRR) 

were calculated by the statistical software of TWOSEX-MSChart (Chi 2017). The means and 

standard errors of the population parameters were estimated by the bootstrap procedure. The 

population growth parameters of the three phytoseiids were compared using Paired Bootstrap test 

(Huang and Chi 2013). One-way ANOVA (using SPSS) was used to analyze duration of different life 

stages, female reproductive periods, and total and daily fecundity. Means were separated by Tukey's 

multiple range test (P < 0.05).  

 

 

RESULTS 

Development, longevity and fecundity of the predatory mites fed on Oligonychus mangiferus 

Individuals of C. negevi, N. barkeri, and T. athiasae successfully completed their development 

when fed on O. mangiferus. In contrast, P. talbii failed to develop on O. mangiferus; its individuals 

died in the protonymphal stage. The pre-adult duration did not differ significantly among the tested 

phytoseiids (F2, 84 = 1.245; P = 0.293) (Table 1). The predatory mites, C. negevi, N. barkeri, and T. 

athiasae need 6.46, 6.34, and 6.20 days to develop from the egg to adult stage, respectively. The pre-

ovipositional period did not differ statistically among the tested species (F2, 84 = 0.748; P = 0.477), 

while both the ovipositional and post-ovipositional periods were significantly different among them 

(ovipositional period: F2, 84 = 103.829; P = 0.000, post-ovipositional period: F2, 84 = 55.264; P = 

0.000). The oviposition continued for 20.86, 32.17, and 26.70 days in the case of C. negevi, N. barkeri, 

and T. athiasae, respectively. The longest female longevity was 40.28 days for N. barkeri, while the 

shortest was 26.04 days for C. negevi (F2, 84 = 151.743; P = 0.000) (Table 1). 

The highest total number of eggs (41.79 eggs/female) was observed for N. barkeri, while the 
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lowest value was recorded for C. negevi (29.89 eggs/female) (F2, 84 = 170.577; P = 0.000). On the 

other hand, the lowest daily number of eggs were oviposited by N. barkeri females (1.30 

eggs/female/day), whereas the highest were oviposited by C. negevi and T. athiasae females (1.44 

eggs/female/day for both predators) (F2, 84 = 7.716; P = 0.001). The sex ratio (♀ %) ranged from 0.52 

to 0.61 % for tested predators (Table 1). 

 

 
Table 1. Developmental periods (days), longevity (days), fecundity, and sex ratio of females of Cydnoseius negevi, 

Neoseiulus barkeri, and Typhlodromus athiasae fed on Oligonychus mangiferus.  

Parameter 

Phytoseiid mite 

C. negevi 

(28)* 

N. barkeri 

(29) 

T. athiasae 

(30) 

Egg 2.14 ± 0.08a 1.86 ± 0.10a 1.90 ± 0.09a 

Larva 1.04 ± 0.04a 1.14 ± 0.07a 1.07 ± 0.05a 

Protonymph 1.50 ± 0.10a 1.52 ± 0.09a 1.33 ± 0.09a 

Deutonymph 1.79 ± 0.11a 1.83 ± 0.07a 1.90 ± 0.09a 

Pre-adult 6.46 ± 0.12a 6.34 ± 0.13a 6.20 ± 0.10a 

Pre-oviposition 1.79 ± 0.12a 1.59 ± 0.11a 1.63 ± 0.13a 

Oviposition period 20.86 ± 0.32c 32.17 ± 0.38a 26.70 ± 0.79b 

Post-oviposition 3.39 ± 0.29b 6.52 ± 0.26a 3.10 ± 0.22b 

Female longevity 26.04 ± 0.30c 40.28 ± 0.53a 31.43 ± 0.77b 

Total fecundity (eggs/female) 29.89 ± 0.28c 41.79 ± 0.48a 37.53 ± 0.55b 

Daily no. of eggs/female 1.44 ± 0.02a 1.30 ± 0.02b 1.44 ± 0.04a 

Sex ratio (♀ %) 0.52 0.56 0.61 

Means in a row followed by different letters are statistically different (P < 0.05; Tukey's multiple range test). 
* indicate number of replicates. 

 

 

Age-stage, two-sex life table 

The age-stage specific survival rates (sxj) of C. negevi, N. barkeri, and T. athiasae are displayed 

in Figure 1. These curves show the probability that the newly deposited eggs will survive to age x and 

stage j. The variation in the individual development is displayed in the overlapping of the curves of 

predator stages. The probability that the newly oviposited eggs survived to adult stage was 0.74, 0.71 

and 0.77 for females and 0.26, 0.29 and 0.23 for males in the case of C. negevi, N. barkeri, and T. 

athiasae, respectively. 

The age-specific survival rate (lx), the age-specific fecundity (mx) and the age-stage specific 

fecundity (fxj) of C. negevi, N. barkeri, and T. athiasae are shown in Figure 2. The fxj curves showed 

the number of eggs laid by the predator individuals of age x and stage j/day. The oviposition started 

at the age of 5 days for the three predatory mites. The peaks of fxj occurred on the 22nd, 9th, and 8th 

day for C. negevi (2.11 eggs), N. barkeri (2.07 eggs), and T. athiasae (1.97 eggs), respectively. 

 

Population parameters 

Typhlodromus athiasae had the highest intrinsic rate of increase (r) and finite rate of increase (λ) 

(r = 0.238 day−1 and λ = 1.269 day−1), followed by N. barkeri (r = 0.234 day−1 and λ = 1.264 day−1) 

and C. negevi (r = 0.230 day−1 and λ = 1.258 day−1). The pattern of the GRR was the same as r and 

λ parameters. The shortest mean generation time (T) and the lowest net reproductive rate (R0) were 

reported in the case of C. negevi (13.446 days and R0 = 22.056 female offspring), while the highest 

values of T and R0 were observed for N. barkeri. However, for R0 value, no significant difference was 

detected between N. barkeri and T. athiasae (Table 2). 



2022                                                             PERSIAN JOURNAL OF ACAROLOGY                                                 267 

 

 

BIOLOGY AND LIFE TABLE PARAMETERS OF SOME PHYTOSEIID MITES FED ON OLIGONYCHUS  

 

Figure 1. Age-stage specific survival rates (sxj) of Cydnoseius negevi, Neoseiulus barkeri, and Typhlodromus athiasae 

fed on Oligonychus mangiferus.  

 
Table 2. Life table parameters (Mean ± SE) of Cydnoseius negevi, Neoseiulus barkeri, and Typhlodromus athiasae fed 

on Oligonychus mangiferus.  

Parameter 
Phytoseiid mite 

C. negevi N. barkeri T. athiasae 

Intrinsic rate of increase (r) 0.230 ± 0.001c 0.234 ± 0.001b 0.238 ± 0.001a 

Finite rate of increase (λ) 1.258 ± 0.001c 1.264 ± 0.001b 1.269 ± 0.001a 

Net reproductive rate (R0) 22.056 ± 0.198b 29.379 ± 0.309a 29.345 ± 0.249a 

Mean generation time (T) 13.446 ± 0.017c 14.417 ± 0.027a 14.193 ± 0.018b 

Gross reproductive rate (GRR) 22.207 ± 0.196c 29.448 ± 0.308b 30.245 ± 0.249a 

Means in a row followed by different letters are statistically different (P < 0.05; Paired Bootstrap test). 
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Figure 2. Age-specific survival rate (lx), age-stage specific fecundity (fxj), and age-specific fecundity (mx) of Cydnoseius 

negevi, Neoseiulus barkeri, and Typhlodromus athiasae fed on Oligonychus mangiferus. 

 

 

DISCUSSION 

The present results showed that C. negevi, N. barkeri, and T. athiasae successfully fed, developed, 

and oviposited on O. mangiferus. Similarly, C. negevi and N. barkeri could develop and reproduce 
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when preyed on Oligonychus afrasiaticus (McGregor) (Negm et al. 2014). In contrast, P. talbii failed 

to develop on O. mangiferus. Our results were similar to the previous studies on P. talbii, where this 

phytoseiid showed unsuccessful development when offered other diets such as Eutetranychus 

orientalis (Klein) (Momen and El-Borolossy 1999) and Aculops lycopersici (Massee) (Momen and 

Abdel-Khalek 2008).  

The predatory mites, C. negevi, N. barkeri, and T. athiasae need 6.46, 6.34, and 6.20 days to 

develop from the egg to adult stage, respectively. The pre-adult development of N. barkeri and C. 

negevi fed on E. orientalis and Ricinus communis pollen, respectively are close to our findings 

(Momen and El-Borolossy 1999; Momen et al. 2009). The pre-adult duration and longevity of N. 

barkeri, C. negevi, and T. athiasae observed in this study were shorter than those recorded on 

eriophyid mites (Momen 1995; Abou-Awad et al. 1998; Momen and Abdel-Khalek 2008) and T. 

urticae (Momen 1995; Abou-Awad et al. 1998; Momen 2009; Abdel-Khalek et al. 2019). Negm et 

al. (2014) studied the biology of C. negevi and N. barkeri on O. afrasiaticus and reported longer pre-

adult development and shorter longevity (at 35 °C) than that observed in our study. However, 

longevity of N. barkeri and T. athiasae feeding on O. mangiferus was longer than that of these 

predators fed on other spider mites (Momen and El-Borolossy 1999; Li et al. 2017).   

Here, the total oviposition of C. negevi was close to that reported by Hussein et al. (2016) on 

corn pollen (29.53 eggs/female). As compared to our results, females of C. negevi, N. barkeri, and T. 

athiasae fed on eriophyid mites deposited higher number of eggs (Abou-Awad et al. 1998; Momen 

1995, 2009; Hussein et al. 2016), whereas C. negevi and N. barkeri praying on T. urticae deposited 

lower ones (Abou-Awad et al. 1998; Li et al. 2017). On the other hand, higher fecundity was reported 

for T. athiasae (Momen 2009) and C. negevi (Abdel-Khalek et al. 2019) preying on T. urticae 

compared to that obtained against O. mangiferus (the present study). The sex ratio of predatory 

phytoseiid species was often characterized by having a female bias (Amano and Chant 1977; 

Tanigoshi 1982). This was in agreement with our results as well as the previous findings on several 

phytoseiid species (Momen and Abdel-Khalek 2008; Negm et al. 2014; Fahim and El-Saiedy 2021). 

All tested predators have close values of r and λ, despite the presence of statistical variations. 

Fahim et al. (2020) mentioned that the lower value of R0 was one of the reasons responsible for the 

lower value of r. This may partially explain the lowest value of r in C. negevi compared to the other 

predators, as it has a lower value of R0 than the other predators.  

Compared to the present study, feeding on T. urticae resulted in slightly higher values of r and λ 

parameters for T. athiasae (Momen 2009) and lower values of these parameters for C. negevi (Abou-

Awad et al. 1998) and N. barkeri (Li et al. 2017). Also, lower values of r, λ, and R0 in addition to a 

higher value of T were reported when N. barkeri preyed on Thrips tabaci (Lindeman) (Bonde 1989), 

and spider mites (Li et al. 2017).  Higher values of λ and R0 were reported when C. negevi fed on R. 

communis pollen (Momen et al. 2009). Herein, when C. negevi and N. barkeri fed on O. mangiferus, 

higher values of r, λ, and R0 in addition to lower T values were observed as compared to those of the 

same species fed on O. afrasiaticus (Negm et al. 2014). This suggested that the two predators seemed 

to perform better on O. mangiferus than on O. afrasiaticus. Compared to the tested predators, 

Amblyseius swirskii Athias-Henriot and Typhlodromus mangiferus Zaher and El-Brolossy displayed 

shorter female longevity, lower fecundity, and lower values of r, λ and R0 as well as longer mean 

generation time when preying on O. mangiferus (Abou-Awad et al. 2010a; b); this suggested that the 

tested predators may be more promising biological control agents for O. mangiferus.  

The values of r, λ, and R0 reported by Momen and Abdel-Khalek (2008) for T. athiasae against 

A. lycopersici (0.167 day−1, λ = 1.18 day−1, and R0 = 19.84 female offspring, respectively) were lower 

than our results, whereas greater values were reported for the same predator against Aceria dioscoridis 

(Soliman & Abou-Awad) (0.288 day−1, λ = 1.33 day−1, and R0 = 45.51 female offspring, respectively) 

(Momen 2009). The observed differences in the development and population parameters of the 

predatory mites could be due to several factors (e.g., prey type, rearing and experimental conditions, 
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and predator strain) and highlight the need to study the life history and development of the native 

strains of predatory mites which are more suitable for local agro-ecosystems. 

The intrinsic rate of increase is a significant parameter, showing the developmental potential of 

mite populations (Sabelis 1985; Roy et al. 2005). The r value can be used to select the promising 

competitors in the biological control schemes (Jervis and Copland 1996). In light of the present 

results, the relatively high r value of T. athiasae, C. negevi, and N. barkeri suggested that O. 

mangiferus was a favorite prey for population increase of these species. Thus, these predatory mites 

may provide promising results in the bio-control of O. mangiferus. In the field condition, predatory 

mite species, in association with the phytophagous mites, are adapted to the host plants and play a 

role in the natural control of these phytophagous mites. Therefore, T. athiasae and C. negevi which 

are dominant species on mango are suggested to be more suitable than N. barkeri for controlling O. 

mangiferus on mango trees. However, the successful application of these phytoseiids still needs 

further field studies to gain a better understanding of their potential in the control of O. mangiferus. 

 

 

CONCLUSION 

The present results can provide a deeper understanding of the possibilities and efficiency of using T. 

athiasae, C. negevi, and N. barkeri in the management of O. mangiferus. This study indicated that 

the aforementioned predators successfully fed, developed, and oviposited on O. mangiferus. 

Therefore, our findings suggested that these phytoseiids can be considered as important biological 

control agents of O. mangiferus and be applied in Integrated Pest Management (IPM) schemes against 

this mite pest in order to reduce chemical control measures.  
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 دهیچک

شود. از یانبه م یهاوهیم تیفیو ک دیتول میرمستقی، آفت خطرناک انبه است که باعث کاهش غOligonychus mangiferusقرمز انبه،  تارتن ةکن

شکار کنند ممکن  را O. mangiferusتوانند یکه م یبوم یدهایئزتویف یوجود دارد، جستجو برا O. mangiferusبه کنترل  یفور ازیکه ن ییآنجا

 گرشکار یهاکنه زندگیجدول زیستی و یهاآماره، بررسی نیه دهد. در ایاراآفت  ةکن نیا مهار زیستیرا در  یادوارکنندهیام جیاست نتا

Cydnoseius negevi  ،Neoseiulus barkeri  ،Paraseiulus talbii وTyphlodromus athiasae  از  هیتغذ باO. mangiferus طیشرا در 

در  ،رشد کردندو  هیتغذ O. mangiferus از تیبا موفق T. athiasae، و Cydnoseius negevi ،N. barkeri هایگونه شد. نییتع یشگاهیآزما

نداشت.  یداریتفاوت معن کنة فیتوزئیدسه  نیدر ب بلوغاز  پیشرشد کند. مدت زمان  O. mangiferus تغذیه ازبا نتوانست  P. talbiiکه  یحال

 N. barkeri درروزانه  یبارور نیروز بود. کمتر 04/26آن  نیکوتاهتر C. negevi یروز و برا N. barkeri  28/40 یطول عمر ماده برا نیشتریب

 یدارا یاز نظر آمار T. athiasae شکارگر .صورت گرفت T. athiasaeو  C. negeviتوسط  یتخمگذار نیشتریکه ب یمشاهده شد، در حال

 نیانگیم نی. کمترقرار گرفتند C. negeviو  N. barkeriو به دنبال آن را داشت ( λ) شیافزا میزان متناهیو  (r) شیافزا یذات بیشترین میزان

 .T، و C. negevi ،N. barkeri شکارگرهای جه،یگزارش شد. در نت C. negevi یبرا (0R)مثل  دیخالص تول میزان نیو کمتر (T) دیزمان تول

athiasae از  تیبا موفقO. mangiferus مهار زیستیمهم توان آنها را به عنوان عوامل یم نی. بنابراکردند یو تخمگذار رشد ه،یتغذ O. 

mangiferus .در نظر گرفت 

 

 .Typhlodromus athiasae؛ تارتنهای هکن ؛Phytoseiidae؛ Neoseiulus barkeri ؛Cydnoseius negevi ؛زیستیهای آماره واژگان کلیدی:

 26/1/1401: چاپ خی، تار5/11/1400: رشیپذ خی، تار1/7/1400: افتیدر خیتار اطلاعات مقاله:

 


	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES

