
 

 

 

INTRODUCTION 

 

The olive tree (Olea europaea L.) is a subtropical tree that 

grows in temperate climates and can be cultivated in arid 

areas. In the Al-Jawf region of Saudi Arabia, there are more 

than thirteen million olive trees planted in this area (Hemida 

et al., 2014). However, the olive trees planted in Saudi Arabia 

are prone to be attacked by many pests, primarily eriophyid 

mites. A considerable number of eriophyid mites are found on 

olive leaves and buds, causing their destruction and, 

consequently, a severe decrease in crop yields. Twelve 

species of eriophyid were mites listed from different parts 

worldwide (Amrine, 2003). So far, three of these species have 

been reported in Saudi Arabia, viz. the olive mite A. olivi, the 

olive bud mite O. niloticus (Zaher and Abou-Awad, 1979) and 

the olive rust mite T. hassani Keifer (Al-Atawi, 2011). For 

many years, chemical acaricides have been used on a large 

and unwise scale for controlling mites on infested olive trees. 

The increasing resistance of eriophyid mites against chemical 

acaricides, pollution of the ecosystem and other deleterious 

side effects on beneficial and non-target organisms has 

favored the initiation of the use of other modern methods to 

control mites on infested trees (Al-Azzazy, 2002). The 

preference to grow olives without contamination by 

acaricides has become an urgent matter so that a safe product 

can be produced that will not damage human health. 

Therefore, biological control would provide safe and efficient 

alternatives for the management of olive trees infested with 

phytophagous mites without harming the environment. The 

main aim of biological programs was to use predacious mites 

as controlling agents in controlling eriophyid mite pests. Five 

predatory mite species, Euseius scutalis (Athias-Henriot), 

Metaseiulus pyri (Scheuten), Amblyseius cydnodactylon 

Shehata and Zaher, Phytoseius plumifer (Canestrini & 

Fanzago) and Typhlodromips swirskii (Athias-Henriot), have 
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The predatory phytoseiid mite, Phytoseius plumifer (Canestrini & Fanzago) (Acari: Phytoseiidae), has shown promising traits 

for biological control of four mite species, Aceria olivi, Oxycenus niloticus, Tegolophus hassani (Acari: Eriophyidae) and 

Tetranychus urticae (Acari: Tetranychidae), the major pests of olive trees in Saudi Arabia. In the present study, reproduction 

and population growth parameters of P. plumifer on moving stages of four mite species were studied in the laboratory at 

35±1ºC, 55±5% RH and a photoperiod of 12: 12 (L: D) hours. The predatory mite, P. plumifer demonstrated that it is capable 

of developing successfully from egg to adult stage throughout its entire life history consuming only four preys. The total 

immature developmental time was 5.67, 5.87, 5.92 and 5.77 days for females and 5.18, 5.32, 5.49 and 5.50 days for males 

when the predator consumed A. olivi, O. niloticus, T. hassani and T. urticae, respectively. The sex ratio of P. plumifer was 

0.73, 0.70, 0.70 and 0.60 (females/females + males). Mated females laid on average 2.83, 2.70, 2.38 and 1.72 eggs per day and 

57.46, 50.80, 50.02 and 33.95 eggs during their mean ovipositional period of 20.25,18.77, 20.95 and 20.88 days, respectively.  

The net reproductive rate (R0) was 37.65, 35.18, 33.59 and 26.38 females/female/generation, the intrinsic rate of increase (rm) 

was 0.298, 0.288, 0.277 and 0.179 females/female/day, the finite rate of increase (λ) was 1.937, 1.861, 1.785 and 1.212 

population multiplication/day, and the mean generation time (T) was 14.25, 15.78, 15.22 and 16.56 days when a predator 

consumed A. olivi, O. niloticus, T. hassani and T. urticae, respectively. The adult predatory female consumed an average of 

110.66 A. olivi, 103.71 O. niloticus, 99.75 T. hassani and 14.35 T. urticae/day. These findings imply that the four mites, 

especially A. olivi, proved to be acceptable nourishment for P. plumifer, as a facultative predator, where P. plumifer does well 

and is widely and successfully used for biocontrol of A. olivi, O. niloticus, T. hassani and T. urticae associated with olive trees. 
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been reported in the Qassim region of Saudi Arabia (Fouly 

and Al-Rehyaini, 2011). 

Phytoseiid predatory mites often serve as important biological 

control agents of phytophagous mites, such as tetranychids, 

tenuipalpids and eriophyids (Helle and Sabelis, 1985; James, 

2001). In nature, these pests form a part of a biological 

complex of which predacious mites could be of immense 

economic importance in analyzing mite infestations, and 

predatory phytoseiid mites can keep these pest populations 

below damaging levels (Metwally et al., 2005). In many 

countries for example, the density populations of spider mite 

have been effectively reduced in olive orchards bygeneralist 

phytoseiid mite species but their success performance might 

be affected by pesticides (Al-Azzazy, 2002). A key factor in 

successful management programs is pest mortality through 

predation, such as that observed with predatory phytoseiid 

mites. 

Therefore, this study aimed to evaluate the efficiency of P. 

plumifer as a predator of the three dominant eriophyid mite 

species (A. olivi, O. niloticus, T. hassani) and one tetranychid 

mite Tetranychus urticae (Acari: Tetranychidae) infesting 

olive trees in Saudi Arabia. Special attention was paid to the 

effect of prey on the life table parameters of P. plumifer. 

 

MATERIALS AND METHODS 

 

Experimental protocol: P. plumifer used in this study was 

collected from heavily infested olive trees (Olea europaea) at 

an abandoned orchard and shifted to rearing substrates that 

consisted of phaseolus plants infested with T. urticae.  The 

adult females were shifted from the stock culture to new Petri 

dishes and were left there to oviposit for 24h. Then the 

females were removed and their eggs left to molt to larvae. 

Gravid females were left for 24 h and resultant eggs were then 

isolated for the different biological experiments. Fresh eggs 

(24h old) were used for biological studies. Feeding 

experiments were carried out in the laboratory at 35ºC, 

55±5% RH and a photoperiod of 12: 12 (L: D) hours. 

Mulberry leaves (Morus alba L.) having a diameter of 2.0cm 

were placed in Petri dishes (4 cm diameter × 2 cm height) with 

the upper sides of the leaves facing downwards on water 

saturated cotton to serve as rearing arenas as they tolerate 

drought stress and last longer. Eggs were placed singly on 

individual arenas, and the food resource to be evaluated (four 

preys) was supplied while the larvae were being hatched (50 

for every test). Prey individuals were replaced daily. The 

developmental stages of each individual were recorded every 

12h. Upon the last molting, the male partners were moved to 

new Petri dishes and raised separately until their deaths. 

After the last molting, males were put with the females for 

mating. Males were then transferred into new arenas and 

individually reared until their death. Newly-emerged mated 

females were confined individually to test arenas, along with 

the food to be analyzed. Because it was difficult to transfer 

single mites of the three eriophyid species, host leaves on a 

small disc 0.25cm in diameter were carefully examined and 

the total number of individuals per disc was counted and then 

they were placed into the arenas. To estimate prey 

consumption, dead prey and phytoseiid eggs were removed 

daily. By confining 30 eggs individually in new arenas and 

rearing the hatched larvae until they reached maturity, it was 

possible to determine the sex ratio. Whenever a leaf substrate 

started to decay, it was replaced with a fresh leaf. 

Preys: Four different preys were evaluated for their effect on 

the development, survival and oviposition of P. plumifer 

1- A. olivi (Zaher and Abou-Awad, 1979). 

2- O. niloticus (Zaher and Abou-Awad, 1979). 

3- T. hassani (Keifer, 1959) 

These eriophyid mites at motile stage of prey were tested 

on naturally infested buds or arenas cut from the leaves 

of respective host plants. 

4- T. urticae Koch. 

This mite was presented to the female predator as nymphs. 

The two spotted spider mite was obtained from heavily 

infested olive leaves held under the same conditions as the 

predator. 

Statistical analysis: The SAS program (SAS Institute 1988) 

was employed to perform the statistical analysis (ANOVA 

and simple correlation) of the obtained data. Additionally, 

Duncan’s multiple range tests were used to determine the 

difference between means. The calculation of life table 

parameters were performed according to Birch (1948). 

 

RESULTS AND DISCUSSION 

 

P. plumifer is an important generalist indigenous predator of 

eriophyid and tetranychid mites on various crops and has a 

significant role in the biological control of some 

phytophagous mites (Kamali et al., 2001; Hajizadeh et al., 

2002; Nadimi et al., 2009). In many cropping systems, 

phytophagous mites reach damaging populations, whereas 

their densities are often low in less-disturbed habitats, such as 

abandoned olive orchards (Al-Azzazy, 2002). This indicates 

that olive grove management practices are resulting into more 

likelihood of phytophagous mite outbreaks and also that by 

identifying and getting rid of these disruptive practices, we 

might restore natural control to managed olive orchards. 

Many factors are likely to contribute to tetranychid mite 

outbreaks in managing olive orchards include: the decimation 

of spider mite - natural enemies after applications of 

nonselective pesticides or the direct or indirect (i.e., through 

host plants) enhancement of tetranychid mite reproduction by 

acaricides (Al-Azzazy, 2002). P. plumifer was recorded in 

Qassim region, Saudi Arabia, on leaves and buds of fig, 

strawberry and olive (Fouly and Al-Rehiayani, 2011). Similar 

to other predatory mites, P. plumifer has the potential to 

succeed over a wide range of relative humidities and 

temperatures. Many studies have been conducted on the life–
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history characteristics of predacious mites and the importance 

they hold as biological control agents (Elsawi and Al-Azzazy, 

2007; Abou-Awad et al., 2010 b; Abou-Awad et al., 2011; 

Bazgir et al., 2018). Individuals of the predatoy phytoseiid 

mite, P. plumifer were able to develop and reproduce utilizing 

four preys. Cannibalism was not noted when there was food 

scarcity. The adult females of P. plumifer had an average life 

span of 33.58 days. P. plumifer adults mated within 12-15 h 

after emergence, and mated females began laying eggs 

between 2 to 3 days with an average pre-oviposition period of 

2.66 days. The mating period took about 12.6 min. Mating 

was necessary for egg laying and took place as early as the 

first few hours after maturity. Unmated females were unable 

to produce eggs, as it required the sperm supply. This 

behaviour has been reported for other species of Phytoseiidae 

(Momen and El-Sawi, 1993; Abou-Awad et al., 2010a). P. 

plumifer developed successfully from egg to adult when the 

prey supplied was the motile stages of A. olivi, O. niloticus, 

T. hassani and T. urticae as preys  
(Table 1). The females required 5.67, 5.87, 5.92 and 5.77 of 

the previous species, respectively, to develop from egg to 

adult at 35ºC, 55±5% RH. Males started developing more 

rapidly than females and that was not influenced by different 

preys (5.18, 5.32, 5.49 and 5.50). This might be beneficial for 

successful mating (Bazgir et al., 2018). It is worth mentioning 

here that feeding the predator on each of the four prey did not 

significantly impact the rate of development of the different 

stages (Tables 1 and 2). The generation and life-span lasted 

7.79 and 26.26 days, 8.19 and 26.53 days, 8.41 and 28.52 days 

and 9.49 and 29.81days, respectively when P. plumifer fed on 

A. olivi, O. niloticus, T. hassani and T. urticae (Table 2). 

Feeding on eriophyid mite A. olivi recorded the shortest life 

span. Acarologists have commonly accepted the swift 

development of predacious mites as being advantageous for 

the control of pest mites in the field. At the same time, the 

superiority of prey species as food for most phytoseiid mites 

has also been judged by the short developmental times of the 

phytoseiids feeding on them (Park et al., 2010). Al-Azzazy 

(2002) indicated that the olive bud mite Aceria oleae was the 

main mite pest and more plentiful on young olive shrubs. 

Larva feeding in phytoseiids depends on the species studied. 

In the present study, it was never noticed that predator larvae 

fed on different preys. McMurtry et al. (1970) suggested that 

it could be advantageous if the larva did not have to find food, 

assuming that it had lower searching ability than the 

protonymph. Similar findings have been reported for this 

species (Gorji et al., 2008). The rate of consumption showed 

an increase throughout the developmental stages. Adult P. 

plumifer females consumed larger quantities of prey than did 

predatory nymphs. 

In the feeding activity experiment, it was noted that the 

eriophyid mite, Aceria olivi was the most preferred prey of 

the predator, followed by the olive bud mite, O. niloticus and 

olive rust mite, T. hassani. On the contrary, the tetranychid 

prey two spotted spider mite T. urticae was the least suitable 

prey compared with the aforementioned prey (Table 3 and 4). 

The preference of predatory phytoseiid mites for eriophyid 

mites as prey compared to tetranychid prey has been reported 

by many researchers (Momen, 1999; Al-Azzazy, 2002; Al-

Azzazy, 2005; Metwally et al., 2005; Al-Azzazy et al., 2018). 

Table 3 shows the numbers of eriophyids and tetranychid prey 

consumed by female and male predators. Female nymphs 

consumed about 25.36, 23.13, 21.53 and 4.37 individuals/day 

when fed on A. olivi, O. niloticus, T. hassani and T. urticae, 

Table 1. Average (mean±SD) developmental duration in days of the immature stages of the predatory mite P. plumifer 

fed on four mite species at 35ºC, 55±5% RH. 
Prey type Sex Egg, Larva Q1 Protonymph Q2 Deutonymph Q3, Life cycle 

A. olive Female 

Male 

2.13±0.00 

2.02±0.04 

1.09±0.11 

1.08±0.08 

0.16±0.02 

0.14±0.01 

1.02±0.10 

1.01±0.11 

0.11±0.02 

0.10±0.02 

1.04±0.10 

0.75±0.09 

0.12±0.03 

0.08±0.02 

5.67±0.28a 

5.18±0.34a 

O. niloticus Female 

Male 

2.12±0.18 

2.04±0.14 

1.01±0.12 

1.00±0.00 

0.20±0.04 

0.16±0.05 

1.05±0.10 

1.02±0.14 

0.18±0.05 

0.16±0.02 

1.11±0.14 

0.75±0.11 

0.20±0.03 

0.19±0.02 

5.87±0.26a 

5.32±0.21a 

T. hassani Female 

Male 

2.08±0.13 

2.00±0.00 

1.07±0.10 

1.00±0.00 

0.22±0.03 

0.16±0.07 

1.09±0.24 

1.05±0.14 

0.20±0.04 

0.16±0.02 

1.14±0.12 

1.00±0.00 

0.12±0.03 

0.12±0.02 

5.92±0.21a 

5.49±0.38a 

T. urticae Female 

Male 

2.11±0.29 

2.03±0.24 

1.02±0.20 

1.00±0.00 

0.16±0.04 

0.20±0.03 

1.11±0.29 

1.01±0.20 

0.20±0.08 

0.14±0.04 

1.05±0.15 

1.00±0.10 

0.12±0.06 

0.12±0.04 

5.77±0.39a 

5.50±0.41a 

Q. = Quiescent stages of P. plumifer, Letters in vertical columns do not differ significantly (F- test, P > 0.05). 

 

Table 2. Average (mean±SD) adult lifespan in days of the predatory phytoseiid mite, P. plumifer fed on four mite 

species at 35ºC, 55±5% RH. 
Prey type Pre oviposi-

tion 

Generation 

mean±SD 

Oviposition 

mean±SD 

Post ovipo-

sition 

Longivety Life span 

Female Male Female Male 

A. olive 2.12±0.26 7.79±0.46a 20.25±0.77 3.89±0.90 26.26±0.92a 20.94±0.88a 31.93±1.42a 26.12±1.23a 

O. niloticus 2.32±0.34 8.19±0.29a 18.77±0.59 5.44±0.34 26.53±0.79a 21.23±0.67a 32.40±0.88a 26.55±0.87a 

T. hassani 2.49±0.30 8.41±0.37a 20.95±0.81 5.08±0.44 28.52±1.10a 22.44±0.62a 34.44±0.89a 27.93±0.90a 

T. urticae 3.72±0.51 9.49±0.48b 20.88±0.49 5.21±0.45 29.81±0.45a 22.78±0.55a 35.58±1.20a 28.28±0.87a 

Letters in vertical column do not differ significantly (F- test, P > 0.05). 
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respectively. The adult female consumed daily about 110.66 

A. olivi, 103.71 O. niloticus, 99.75 T. hassani and 14.35 T. 

urticae individuals, respectively. The rate of food 

consumption was recorded at the maximum during the 

oviposition period, with the female consuming a daily average 

of 141.52, 135.83, 131.18 and 18.71 A. olivi, O. niloticus, T. 

hassani and T. urticae individuals, respectively, 

demonstrating a preference for the eriophyid olive mite A. 

olivi. Sabelis (1985) mentioned that the prey consumption 

consisted of a ratio of about 75 % of the biomass of deposited 

eggs. The whole eggs deposited during the oviposition period 

represented about 75 % of total prey protein. 

During its complete life span, the predator female fed on an 

average of 3533.65 A. olivi, 3311.67 T. hassani, 3435.57 O. 

niloticus and 517.33 T. urticae. Of these, more than 95.99% 

were eaten up during the adult stage. Males lived for a shorter 

time and ate fewer prey than females when fed on A. olivi, T. 

hassani, O. niloticus and T. urticae respectively. 

The eriophyid mites provided proportionate nutritional effects 

on the reproduction of P. plumifer females. Eriophyids were 

easily consumed, probably favoring a high food conversion 

into egg biomass. Our results, on the other hand, do not concur 

entirely with some previous reports that show the superiority 

of spider mites as food (McMurtry et al., 1970; McMurtry, 

1977; El-Banhawy et al., 2000 and Croft et al., 2004). Several 

researchers (Flaherty and Huffaker, 1970; Momen and 

Hussein, 1999; Al-Azzazy, 2005; Momen, 2009), on the other 

hand, have mentioned that the availability of alternative food 

should help phytoseiids to survive periods when prey is 

scarcely available and thus prevent drastic declines in the 

phytoseiid populations during shortages of primary foods. 

The eriophyids A. olivi, T. hassani, and O. niloticus at motile 

stages stimulated the predator fecundity significantly more 

than spider mite T. urticae nymphs. The average number of 

eggs deposited per female was significantly greater when it 

fed on A. olivi, T. hassani and O. niloticus (about 57.46, 50.80 

Table 3. Feeding capacity of the predatory phytoseiid mite, P. plumifer as influenced by prey species at 35ºC, 55±5% 

RH. 
Predator Sex No. of attached individual of 

A. olivi Daily 

rate 

O. niloticus Daily 

rate 

T. hassani Daily 

rate 

T. urticae Daily 

rate Total average Total average Total average Total average 

 

Prtonymph 

Female 

Male 

51.26±2.45 

50.18±2.05 

50.25 

49.68 

47.55±0.69 

44.84±0.45 

45.28 

43.60 

47.29±0.85 

44.67±0.57 

43.38 

42.54 

10.58±0.14 

8.79±0.44 

9.53 

8.70 

 

Deutonymph 

Female 

Male 

92.56±1.68 

63.37±2.14 

89.00 

84.49 

88.28±1.09 

60.15±1.24 

79.23 

80.20 

80.17±1.45 

59.88±2.14 

70.32 

59.88 

14.67±0.23 

13.05±0.43 

13.97 

13.05 

 

Total 

Female 

Male 

143.82±2.76 

113.55±1.89 

25.36 

21.92 

135.83±2.66 

104.99±2.48 

23.13 

19.73 

127.46±3.11c 

104.55±2.54b 

21.53 

19.40 

25.25±0.98 

21.84±1.01c 

4.37 

3.97 

Pre oviposition Female 218.28±2.46 102.96 214.66±4.76 92.52 218.39±3.51 87.70 55.94±1.36 15.03 

Generation Female 362.10±3.49a 46.48 350.49±3.72b 42.79 345.85±3.70c 41.12 81.19±2.15d 8.55 

Oviposition Female 2865.86±12.91a 141.52 2549.55±11.36b 135.83 2748.39±9.25a 131.20 390.78±8.12c 18.71 

Post oviposition Female 305.69±3.05 78.58 411.63±4.89 75.66 342.13±3.21 67.34 45.36±3.05 8.70 

 

Longevity 

Female 

Male 

3389.83±18.41a 

2248.79±15.89a 

129.05 

107.39 

3175.84±12.48b 

2066.89±14.20b 

119.70 

97.35 

3308±11.48c 

2138.56±14.01c 

116.20 

95.30 

492.08±5.58d 

321.58±5.23d 

17.25 

14.11 

 

Life span 

Female 

Male 

3533.65±22.18a 

2362.34±20.19a 

110.66 

90.44 

3311.67±18.75b 

2171.88±16.36b 

103.71 

81.80 

3435.57±13.90c 

2243.11±14.55c 

99.75 

80.31 

517.33±5.36d 

343.42±4.58d 

14.35 

12.14 

Letters in horizontal columns denote significant differences (F- test, P < 0.01). 

 

Table 4. Effect of prey on oviposition of the predatory phytoseiid mite, P. plumifer female at 35ºC, 55±5% RH. 
Fecundity of P. plumifer females with different mite prey species 

A. Olivi O. niloticus T. hassani T. urticae 

Average no. egg/♀ Daily rate Average no. egg/♀ Daily rate Average no. egg/♀ Daily rate Average no. egg/♀ Daily rate 

57.46 ± 1.89 a 2.83 50.80 ± 2.05 a 2.70 50.02 ± 1.09 a 2.38 35.95 ± 2.45 b 1.72 

Letters in vertical columns denote significant differences (F- test, P < 0.05, P < 0.01) 

 

Table 5. The effects of various prey species on the life table parameters of the predatory phytoseiid mite, P. plumifer 

at 35ºC, 55±5% RH. 

Parameters A. olivi O. niloticus T. hassani T. urticae 

Net reproduction rate (R0) 37.650 35.180 33.590 26.380 

Mean generation time (T.) 14.250 15.780 15.220 16.560 

Intrinsic rate of increase (rm) 0.298 0.288 0.277 0.179 

Finite rate of increase (erm) 1.937 1.861 1.785 1.212 

50% mortality (in day) 25.000 24.000 23.000 25.000 

Sex ratio (Female/total) 22/30 21/30 21/30 18/30 
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and 50.02 eggs/female) than when it fed on nymphs of spider 

mite T. urticae (about 35.95 eggs) (Table 4).  Mated females 

laid on average 2.83, 2.70, 2.38 and 1.72 eggs per day during 

their mean ovipositional period of 20.25,18.77, 20.95. and 

20.88 days when feeding on A. olivi, T. hassani, O. niloticus 

and T. urticae, respectively. 

The population of P. plumifer could multiply with 37.65, 

35.18, 33.59 and 26.38 females/female, net reproduction rate 

(NRR) within a generation time of 14.25, 15.78, 15.22 and 

16.56 days when feeding on A. olivi, O. niloticus, T. hassani 

and T. urticae, respectively. Under these conditions, feeding 

P. plumifer on A. olivi resulted into the highest reproduction 

rate (rm = 0.298, females/female/day), whereas the prey 

T.urticae resulted in the lowest reproduction rate (0.179, 

females/female/day). It is worth noting that the sex ratio of 

the progeny of females fed on motile stages of different 

eriophyid preys favoured females compared with consuming 

the tetranychid mite T.urticae. However, these results are in 

accordance with those mentioned by Momen et al. (2014) 

when the predator was reared on Aceria dioscoridis, A. olivi 

(Zaher and Abou-Awad 1979), Aculops lycopersici (Massee) 

and Cisaberoptus kenyae (Keifer). Comparable results were 

also reported by Al-Azzazy (2005) when the predator was 

reared on the tetranychid mite Oligonychus mangiferus 

(Rahman and Sapra). Comparing the lifetable parameters of 

P. plumifer with those of other researchers undertaken under 

almost similar conditions indicated that the net reproduction 

rate (R0) was 29.6 females/female and the finite rate of 

increase (λ) was noted to be the highest at 30°C (0.257 day–1 

and 1.29 day–1, respectively on T. urticae (Gorji et al., 2012). 

Theoretically, if a predator that has a population growth rate 

lower than its prey, it cannot regulate the population of its 

prey. Therefore, for biological control, one of the criteria for 

evaluating the effectiveness of the biological control agent of 

eriophyid and tetranychid mites is the rm value of the 

phytoseiid mite. 

Al-Azzazy (2002) reported that the population of T. hassani 

multiplied 9.92 times in a generation time of 14.42 days at 

31°C and 80 % r. H. Hoque et al. (2008) also studied the life 

table of T. urticae. They reported that in the months of autumn 

and summer, the net reproductive rate (R0) was the highest 

i.e. 15.862 and 8.916 respectively. The intrinsic rates of 

increase (rm) and finite capacity for an increase (λ) reached 

minimal values (0.056 and 1.058) in the winter season, 

whereas maximal values (0.1873 and 1.206) were in autumn. 

In the present study, the net reproductive rate (R0), the 

intrinsic rate of increase (rm) and the finite rate of increase (λ) 

of P. plumifer were 37.65, 0.298 and 1.937 respectively. It can 

be concluded from this study that P. plumifer is an effective 

biological control agent. At a higher temperature and lower 

relative humidity, the type of food considerably affects the 

development, fertility, sex ratio and predatory efficiency of 

these phytoseiid mites.  The olive eriophyid mite A. olivi is 

rated the most suitable prey, followed by O. niloticus, T. 

hassani and T. urticae. 

Conclusions: This study provides a basic biological 

background about the prospects of using P. plumifer 

(Phytoseiidae) as a biocontrol agent against the tetranychid 

and eriophyid mites infesting olive trees. To conclude, our 

results suggest that P. plumifer has the ability to maintain 

eriophyid and tetranychid mite densities below damaging 

levels. The determination of unknown factors is very 

important in this research and can open the possibility of more 

successive research, such as how to biologically control these 

pests. 
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