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Two series of experiments were conducted in the laboratory on newly emerged males and females of 
the predatory stigmaeid mite Agistemus exsertus Gonzalez to study the effect of polygamy on the 
fecundity and longevity of females. Results revealed that the total egg production of females assigned 
singly with one male displayed high egg production compared with females confined singly with multi-
males. Therefore, it could be concluded that polygamy of A. exsertus reduces egg production and 
elongates longevity of females. 
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INTRODUCTION 

Mites of family Stigmaeidae are widely 
distributed in different localities as effective 
biological control agents against several mite and 
insect pests. Interestingly, more than 65 stigmaeid 
species are already described ( Krantz, 1978 ; 
Rasmy and Hussein, 1996 and Rasmy et al., , 
2015 ). In Egypt, it was reported that the 
stigmaeid mites are noted on deciduous fruit trees 
and citrus trees associated with different 
tenuipalpid and tetranychid mite pests (Rasmy et 
al., 1972 a and b). 

 It is worth noting that the effect of multiple 
mating on the biological aspects of the predatory 
stigmaeid mites has been poorly studied. On turn, 
several studies were conducted on phytoseiid 
mites in this area. It was reported that some 
phytoseiid mite species require multi-mating for 
optimum egg production, while a single mating is 
sufficient for mass egg production of other species 
(Overmeer et al., 1982, and Tsunoda and Amano, 
2001 ). As well, Zaher et al., (2007) revealed that 
males of the phytoseiid mite Amblyseius deleoni 

(Muma and Denmark) were able to mate more 
than once in presence of excess of predatory 
females.  Also, it was reported that most 
phytoseiid species exhibited increase in egg 
production as a result of multiple mating ( 
McMurtry and Scriven, 1964 ). On the other hand 
Metaseiulus occidentalis (Nesbitt) females were 
able to mate several times, but this did not 
correlated with increasing egg production as a 
single mating could be sufficient for optional egg 
production (Lee & Davis, 1968 ; Lang, 1969 ; 
Overmeer et al., 1982 ; Tsunoda and Amano, 
2001). Interestingly, unfertilized females of some 
stigmaeid species e.g. Agestimus exsertus 
Gonzalez produce eggs give rise to males only 
(Gomaa,1968 and Rasmy & Hussein, 1996). 
Moreover, Rasmy and Abdel-Khalik, 2017 
revealed that polygamy of the phytoseiid mite 
Eueseius scutalis (Athias-Henriot) elongated 
female longevity, but decreased female fecundity.     
In the present study, the effect of mating by a 
single male as well as by multiple males on 
fecundity and female longevity of A. exsertus has 
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been studied. Moreover, the effect of mating of 
multi-females by a single male on the total egg 
production and longevity of females was 
examined. Also, the capacity of the predatory 
male for mating in presence of predatory females 
was also examined. However, the results of these 
studies will be helpful to encourage the use of this 
group of predacious mites in other different areas 
and on other host plants.  
 
MATERIALS AND METHODS 

The predatory mite A. exsertus was collected 
from heavily infested fig leaves at Qaliubia 
Province, Egypt. Culture of the predator was fed 
on the tetranychid mite Tetranychus urticae Koch 
maintained on detached Morus alba L. leaves in 
the laboratory of the N.R.C., Cairo at 25 °C, 70% 
R.H . 

 In the first series of experiments, four groups 
of 12 newly emerged predatory females each, 
were singly held on leaf discs of 1.5 cm2  in 
diameter, M. alba placed on wet cotton wool in 
Petri dishes with a surplus of the prey. 

The single confined females of the first group 
were allowed to mate with one unmated male, 
while each female of the second group was 
confined with two unmated males. Each female of 
the third group was assigned with three unmated 
males. Females of the fourth group were confined 
each with four unmated males. Males confined 
with females of the afore-mentioned four groups 
were left for seven days to ensure mating, then 
were removed away of the females. 

 In the second series of experiments, four 
groups of 12 newly emerged males each were 
held singly on leaf discs of M. alba. In the first 
group each male was confined with one female, 
while males of the second group each male was 
confined with two females. Males of the third 

group were confined each with three females, 
while males of the fourth group were assigned 
each with four females. Males were left with 
females for 7 days then were removed away. 

 Experimental females were observed three 
times per day, to observe mating. Females were 
singly isolated on leaf discs to estimate its pre-ovi 
position, ovi position, post-ovi position periods, the 
number of laid eggs per female. Stigmaeid eggs 
were collected daily and reared to adulthood to 
determine the sex ratio of the progeny. 

Statistical analysis  
One-way ANOVA followed by Duncan's 

multiple range (Duncan, 1995)  were used to 
detect the effect of polygamy on duration of pre 
ovi position, ovi position and post-ovi position 
periods, longevity and total egg production of the 
predatory females. Analyses were conducted 
using SPSS 19.0 (SPSS, 1989–2010). 
 
RESULTS AND DISCUSSION  

Results revealed that the total egg production 
was negatively correlated with increasing the 
number of males confined with a female and the 
interaction was significant as the decrease 
averaged 17 - 40 % (Table 1 and Fig .1). This 
decrease in egg production could be due to the 
physical damage which may occur to the female 
as a result of multi-copulations by several males 
(Chapman et al., 1998 ; Arnqvist & Nilson, 2000 ). 
Also, the total egg production was decreased 
when multi females were confined with a male , 
but the differences were not significant between 
the treatments of 1 male & 2 females and 1 male 
& 3 females, while the difference was significant 
when compared with the check a male and female 
(  Table 2 &Fig. 2). 

 

Table 1.  Effect of mating frequency by multi-males on pre-oviposition, oviposition, 
postoviposition periods and sex  ratio of the predatory mite, A. exsertus females. 

 
Means followed by different letter (s) in the vertical column denote significant difference ( F-test, df3,44, P > 0.01) 

 
 
 
 

Surviving 
% 

No. of 
replicates 

Sex 
 ratio 

Post ovi 
position 

Ovi 
position 

Pre ovi  
position 

Treatment 

90 30 1.9 : 1 3.67 + 0.26 b 44.00 + 0.46 c 1.92 + 0.19 b Female & Male 

89 35 1.7 : 1 3.33 + 0.14 b 47.67 + 0.33 a 2.17 + 0.21 b Female & 2Males 

89 35 1.6 : 1 4.50 +0.15 b 49.00 + 0.72 ab 3.17 + 0.27 a Female & 3Males 

86 35 1.2 : 1 5.75 + 0.18 a 50.08 + 0.56 a 3.42 + 0.15 a Female & 4Males 

   23.93 34.45 12.35 F-test 

   0.000 0.000 0.000 P value 
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Figure. 1  Effect of mating frequency by multi-males on longevity and fecundity of 
 A. exsertus female . 

 
Table 2.  Effect of mating of multi-females of A. exsertus by a male on pre-oviposition, oviposition, 

postoviposition periods and sex  ratio of females. 
 

Means followed by different letter (s) in the vertical column denote significant difference (F-test, df3,44, P > 0.01) 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

 
Figure. 2 Effect of mating of multi-females by a male on fecundity and longevity of females 

 
 
 

 
This decrease in the total egg production could be 
due to  that confining more than one female with a 
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male, decreases the frequency of mating which 
consequently decreased egg production. On the 
other hand, longevity of a female confined with 
more than one male was elongated and the 
difference was highly significant. The sex ratio of 
the progeny of the predatory mite raise to females 
(Table1&Fig.1). In the second series of 
experiments, the same trend was existed when a 
male was confined with more than one female  
(Table 2 & Fig.2). 

It is interesting to note that elongation of 
female longevity is related to the elongation of 
female pre-oviposition, oviposition and post-
oviposition periods when a female was confined 
with more than one male and even when the male 
was confined with more than one female, as 
shown in Tables 1 and 2. 

However, elongation of the female longevity 
as a result of retardation of oviposition which 
could be related to retardation of mating. These 
findings are in accordance with that of Rasmy & 
Hussein (1996) who reported that mating of A. 
exsertus females commenced earlier oviposition.  

 It is worth noting that similar studies were 
conducted by Rasmy and Abdel-Khalik (2017) on 
Euseius scutalis (Athias – Henriot) revealed also 
that polygamy elongates female longevity and 
decreases fecundity when the number of females 
assigned with a male increased.   
 
CONCLUSION 

The present study revealed that, polygamy of 
the predatory mite A. exsertus decreases the total 
egg production and elongates the longevity of 
females. 
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