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ABSTRACT 

 
The aim of this work was to study the biological aspects of the predacous mite, Agistemus exsertus 

Gonzales, when fed on eggs of the scale insect Pulvinaria psidii Maskell as a new diet at two different 
temperature degrees 26, 30 ºC. The results showed that A. exsertus completed its life span in 39.2 and 27.3 days 
for females and males, respectively when fed on eggs of P.psidii at 26 ºC and 75 % R.H. as compared to 21.41 
and 12.88 days for females and males, respectively at 30 ºC and 75 % R.H. The average number consumed of 
prey by life span female and male were 60.5 and 42.5 at 26 ºC, whereas it was 34.5 and 23.9 eggs/day at 30 ºC , 
respectively. 
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Introduction 

 
The family Stigmaeidae includes potentially important predacious mite species found throughout the world 

on many crops including apple, citrus, grapes, tea, tomato, fig, cotton, sweet potato, and potato (Nelson  et al., 
1973; Childers and Enns 1975; Muma 1975; Santos and Laing, 1985; Searle and Smith Meyer 1998; Villanueva 
and Harmsen 1998). Some stigmaeid species may play a significant role in controlling phytophagus mites and 
scale insects in North America, Europe, Africa, and Asia (Rasmy 1975; Childers 1994; Childers et al. 2001; 
Krantz and Walter 2009). Few biological studies with Agistemus species have been conducted (Yue et al., 
1994). The predatory mite, Agistemus exsertus is an important natural enemy of acarine pests in Egypt. Feeding 
range, as an essential factor for evaluating; its role in reducing the population of plant pests, has been studied by 
many authors, e.g. Zaher et al., 1971, Soliman et al., 1976, Hanna et al., 1980, Yousef et al., 1982, El-Bagoury 
and Reda 1985 and Abou-Awad and El-Sawi 1993. The stigmaeid mites of genus Agistemus has gained a great 
economic importance as bio-control agents and can successfully be used in IPM programs. Biological control is 
becoming inevitable for the control of insect and mite pests due to their increased resistance to chemicals. 
Therefore, The objective of this research was to determine the biology parameters (duration of different life 
stages e.g. eggs, larvae, protonymoh, deutonymph, adults, preoviposition period, Total fecundity) of A.exsertus 
using eggs of the scale insect Pulvinaria psidii Maskell (Hemiptera: Coccidae), with two different temperature 
degrees and relative humidity. 
 
Material and Methods 

 
Adult females of A. exsertus were collected from different guava orchards located in Giza Governorate, 

Egypt. Leaves with adult females were placed in a cooler, taken to the laboratory. The mite culture was 
established by placing a copulated female on the underside of guava leaf discs (2.5 cm in diameter). Discs were 
put on cotton wood soaked in water in Petri discs (9 cm diam.). For solitary rearing, newly deposited predator 
eggs were transferred singly to guava leaf discs. A hatched larva was left to till reaching maturity. Emerged 
females were copulated and kept for oviposition. Observation concerning all biological aspects were recorded 
during the predatory life span. 
 
Results and Discussion 

 
The duration of different life stages of the predatory mite A. exsertus e.g. larvae, protonymph, and 

deutonymph was (3.03, 2.85 and 2.31 days) for female individuals at 30 ºC and (1.71, 1.94 and 2.63 days) for 
male mites at the same temperature when fed on eggs of the scale insect P. psidii.The current data indicated that 
the life cycle of the predatory mite, A. exsertus female was 20.1 and 11.31 days at 26 and 30 ºC, respectively, 
but this period lasted for male mites 15.4 and 7.54 days, respectively. Also, the life span of the predacous mite, 
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A. exsertus significantly affected when the mites fed on 26 and 30 ºC, recorded 39.2 and 21.4 days for females 
and 27.3 and 12.83 days for males, respectively, Table (1). 

The fecundity (number of deposited eggs by the predatory mite, A. exsertus female) was highly 
significantly affected when the females fed on P. psidii at different tested temperatures, where the number of 
eggs was 25.67 when the mites fed at 26 ºC and highly to recorded 8.65 eggs at 30 ºC, Table (1). These results 
are similar to the findings of Soliman    et al., (1976) who indicated that the predatory mite, A.exsertus was 
faster development, longest life span and highest reproductive rate when feeding on eggs of Lapidosaphes beckii 
(Newman) and crawlers of Chysomphalus ficus Riley. Also, Yousef (1990) found that duration of immature 
stages was shorter when A. exsertus feeding on T. urticae Koch (6.8 days) than on eggs of Lapidosaphes beckii 
(10.8 days) at 28 ºC. 
 
Efficiency of different stages of Agistemus exsertus:  

 
Food consumption of A. exsertus on eggs of the scale insect P. psidii at 26 and 30 ºC and 75 % R.H. are 

summarized in Tables (2 and 3), respectively. With the advance of the developmental stages of the predatory 
mite, A. exsertus, the average number consumed eggs of P. psidii was increased. The average number of 
consumed prey by A. exsertus female and male immature stages, longevity and life span were (17.6, 42.9 and 
60.5) and (17.1, 25.4 and 42.5), respectively at 26 and 30 ºC. However, during the pre-oviposition, oviposition 
and post-oviposition periods, the predator devoured 4.8, 27.2 and 2.1 eggs of the prey, but the average number 
of consumed prey by the adult stages were 24.9 and 25.4 for females and males, at 26 ºC, respectively, Table 
(2).  

On the other hand, the average number of consumed prey by A. exsertus female and male (larva, 
protonymph and deutonymph) at 30 ºC were 5.5, 4.3 and 6.3; 9.4, 3.4 and 5.5, respectively, Table (3). The same 
table showed that the average number of consumed prey by adult females and males were 18.2 10.1 eggs, 
respectively. Generally the obtained results of food consumption indicated that the temperature 26 ºC was more 
suitable for the predatory mite, A. exsertus to feed on the eggs of the prey, P.psidii. As shown in Table (4), the 
tested factors (temperature and sex and the interaction of them) on the predacous mite, A. exsertus food 
consumption when fed on the eggs the scale insect P. psidii was highly significant at all tested factors, showed 
L.S.D. at 0.05 level of immature stages, longevity and life span 0.0948, 0.1536 and 0.2472, respectively. Based 
on the current results, the eggs of P. psidii is a nutritional adequate prey for the reproduction of the predator and 
also throw some light on the magnitude of the role of this mite as an egg-predator in biological control of some 
insect pests. Similar results were obtained by El-Halawany and El-Naggar (1984) 
 
Table 1: Duration of developmental stages of A. exsertus fed on eggs of P. psidii at 26+1 ºC and 30+1 ºC and 75 +5 % R.H. 

Stages Duration in days 
26 ºC 30 ºC 

♀ ♂ ♀ ♂ 
Egg 5.3+0.67 4.4+0.85 3.12+0.75 1.31+0.37 

Larva 5.4+0.52 4.5+0.06 3.03+0.63 1.71+0.38 
Protonymph 4.8+0.54 3.3+0.62 2.85+0.59 1.94+0.33 
Deutonymph 4.6+1.55 3.5+0.43 2.31+0.62 2.63+0.26 

Life cycle 20.1+0.82 15.4+0.09 11.31+1.24 7.54+0.52 
Longevity 23.4+1.54 12.0+2.10 10.03+1.11 5.6+1.22 
Life span 39.2+1.67 27.3+2.29 21.41+1.86 12.83+1.67 
Fecundity 25.67+2.2 - 8.65+1.54 - 

 
Table 2: The food consumption of A. exsertus when fed on eggs of P. psidii at 26 ºC  

Stages Duration in days 
Females Males 

Total average Daily rate Total average Daily rate 
Larval stage 5.9+0.99 1.9 5.6+0.97 1.92 

Protonymphal stage 5.5+0.85 1.93 6.0+0.57 1.81 
Deutonymphal stage 6.2+0.78 2.15 5.4+1.51 2.46 

Total immature 17.6+1.35 1.99 17.1+2.4 1.52 
Pre-oviposition period 4.8+1.60 2.18 - - 
Oviposition period 27.2+3.70 2.24 - - 

Postoviposition period 2.1+3.70 2.24 - - 
Longevity 42.9+4.0 2.03 25.4+0.16 2.12 
Life span 60.5+0.78 3.2 42.5+0.16 4.2 
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Table 3: The food consumption of A. exsertus when fed on eggs of P. psidii at 30 ºC  
Stages Duration in days 

Females Males 
Total average Daily rate Total average Daily rate 

Larval stage 5.5+1.55 1.74 4.9+0.83 2.51 
Protonymphal stage 4.3+1.03 1.51 3.4+1.06 1.98 
Deutonymphal stage 6.3+1.5 2.74 5.5+0.93 2.33 

Total immature 16.1+2.4 1.92 13.8+1.28 2.33 
Pre-oviposition period 3.7+0.93 2.95 - - 

Oviposition period 13.2+1.82 1.87 - - 
postoviposition 1.4+0.65 0.87 - - 

Longevity 18.2+1.69 1.81 10.1+2.53 1.8 
Life span 34.3+1.9 1.6 23.9+2.116 1.93 

 
Table 4: Effect of different factors on the food consumption of A. exsertus  when fed on P. psidii eggs. 

Biological aspect Tested factor Probability L.S.D. at 0.05 level 
Immature stages Temperature 0.0002*** 0.0948 

Sex 0.0001*** 
Int. temp. x  sex 0.0005*** 

Longevity Temperature 0.0001*** 0.1536 
Sex 0.0004*** 

Int. temp. x  sex 0.0007*** 
Life pan Temperature 0.0006*** 0.2472 

Sex 0.0001*** 
Int. temp. x  sex 0.0005*** 
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