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Abstract

The predatory mite, Amblyseius swirskii (Athias-Henriot) is an efficient predator of some insect pests
particularly thrips and whiteflies. To evaluate the optimum temperature for A.swirskii, a life table study, based on
the age-stage, two-sex life table theory, was conducted using the stored product mite, Carpoglyphus lactis L. as
the food diet. Experiments were performed at temperatures of 22, 25, 30 and 32° C, %70 + 5 relative humidity
and 16: 8 (L: D) photoperiod. Developmental time of eggs at 30° C was significantly shorter comparing to the
temperatures 22 and 32° C. Developmental time of the mobile pre-adult stages, male and female, were
significantly shorter at 32° C, comparing to 25° C. The highest fecundity of the predator was observed at 25° C
(72.34 eggs / female). The intrinsic rate of increase (#), finite rate of population increase (1), net reproductive rate
(Ry), at temperature of 22° C were 0/226 day', 1/25 day™, 25/53 offspring/individual; at 25° C were 0/304 day™',
1.35 day™', 33/82 offspring/ individual; at 30° C were 0/097 day, 1/102 day™, 2/42 offspring/ individual; at a
temperature of 32° C were 0/128 day”, 1/137 day', 2/67 offspring/ individual. The population parameters of A.
swirskii, except mean generation times (7), at 25° C and 32° C were significantly higher than those at 30° C, and
the average generation time (7), at temperature of 22° C, was found to be the highest. The total population
projection demonstrated that the highest population growth of predatory mite, A. swirskii occurred at 25° C.
Key word: two- sex life table, predator, mite, biological control
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Table 1. Biological characteristics of the predatory mite A. swirskii reared on C. lactis, at temperatures of 22, 25, 30

and 32 °C
22°C 30°C 32°C
25°C
Mite Stages Number Number Number
Number
SE + Mean SE + Mean SE + Mean SE + Mean

Eggs 49 1.99 + 0.005 65 1.42 £0.494 63 1+0.0 64 1.06 + 0.003
Mobil

obrie 45 422+0419 59 3.99 £0.002 50 3.53+0.498 37 3.08+0.104
preadult stages
Preadult period 45 6.74 £0.43 59 5.99 + 0.006 50 4.53 +0.49 37 4.16+£0.112
Male adult 7 16.43 + 1.67 26 8.802 + 1.214 24 5.162 £+ 0.668 20 4.35 +0.488
Female adult 38 17.57 £1.103 33 14.69 + 1.027 26 6.99 +0.623 17 5.25+0.528
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Table 2. 95% Confidence of biological characteristics of the predatory mite A. swirskii reared on C. lactis , at
temperatures of 22, 25,30 and 32 ° C

95% Confidence = 95% Confidence = 95% Confidence = 95% Confidence = 95% Confidence = 95% Confidence
Mite Stages 22°Cand25°C 22°Cand30°C 22°Cand32°C 25°Cand30°C 25°Cand32°C 30°Cand32°C
temperature temperature temperature temperature temperature temperature
difference difference difference difference difference difference
Eggs (-0.39, 1.54) (0.99, 1.009)* (0.87, 0.99)* (-0.54, 1.39) (-0.606 , 1.33) (3.43,0.12)*
Mobile preadult 5 | ) (-0.58 , 1.96) (029, 1.99)% (051, 1.44) (0.708 , 1.12)* (-0.54, 1.45)
stages
Preadult period (-0.106, 1.61) (0.92, 3.508)* 043, 0.112)* (047 , 2.44)% (1.57 , 2.09)* (-0.62,1.37)
Male adult (3.56, 11.69)* (7.72, 14.81)* (8.65, 15.50)* (0.91, 6.36)* (1.88,7.01)* (-0.809, 2.43)
Female adult (-7.38,5.85) (8.10, 13.062)* 9.92, 14.72)* (5.33, 10.05)* (7.17, 11.69)* (0.14, 3.34)*

Al o e STl Sl sme SN]SOy s, a3 % Cwdle A plnil Paired bootstrap s, b bSOl el 3

* Comparison of the averages done by paired bootstrap method. * shows significant difference at each row.
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Table 3. Population parameters of the predatory mite A. swirskii reared on C. lactis , at temperatures of 22, 25, 30

and 32°C
Populati 22°C 25°C 30°C 32°C
P:f:n?;z:s Number Number Number Number

SE + Mean SE + Mean SE + Mean SE + Mean

Intrinsic rate of 60 0.226 +0.009 70 0.304 £ 0.001 71 0.097 + 0.002 ) 0.128 + 0.003
increase (r)
Finite rate of 60 1.25 0.001 70 1.35 £ 0.001 71 1.102 + 0.002 72 1.137 + 0.004
increase (M)
Net reproductive rate
(RO) 60 25.53 £3.42 70 33.82+£5.51 71 242 +£0.747 72 2.67 £0.676
Mean generation 60 13.94 £0.271 70 11012 +0.124 71 10.15 +0.414 72 7.40 +0.257

time (T)
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Table 4. 95% Confidence of population parameters of the predatory mite A. swirskii reared on C. lactis , at temperatures
of22,25,30and 32° C

95% Confidence 95% Confidence 95% Confidence 95% Confidence 95% Confidence 95% Confidence
Population 22°Cand25°C  22°Cand30°C  22°Cand32°C  25°Cand30°C  25°Cand32°C  30°Cand32°C
Parameters
temperature temperature temperature temperature temperature temperature
difference difference difference difference difference difference
Intrinsic rate of
* * * * * _
inoroass () (4.43,0.112) (8.078,0.17) (2.57,0.17) (0.15,0.25) (0.1009, 0.25) (-5.18,0.11)
Finite rate of
% % * % * _
increase () (5.73,0.147) (9.74 , 0.205) (3.42,0.19) (0.19,0.31) (0.13, 0.306) (-5.75,0.12)
if; E;por;’d““"e (-4.43,21.021) (16.24,29.97)%  (16.024,29.690%  (20.48,42.31)% (2025, 42.054)* (-173,2.22)
?;Z‘;Tg;“em“’“ (2.34,3.51)% (2.81, 4.76)* (5.802, 7.26)* (1.27 , 1.706)* (3.042 , 4.16)* (179, 3.69)*

A3l e eSSl Sl pme SVe) SOl s a3 # Cwdle LA plnil Paired bootstrap s 5l s Sl anslis

* Comparison of the averages done by paired bootstrap method. * shows significant difference at each row. differences.
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Table 5. Reproductive characteristics of the predatory mite A. swirskii reared on C. lactis , at temperatures of 22, 25,

30°C
22°C 25°C 30°C 32°C
Features
reproduction Number Number Number Number
Standard Error + Standard Standard Error + Standard
Average Error + Average Error +
Average Average
APOP 38 0.631 +0.085 33 0.121 + 1.75 23 2.172+£0.23 19 0.421 £0.115
TPOP 38 7.31 £0.464 33 6 +0.00 23 6.75 +0.429 19 4.73 £0.198
Fecundity 38 40.56 +3.58 33 72.34 +7.29 26 7.48 +1.45 20 9.60 + 1.65
Oviposition period 38 14.021 £ 1.108 33 11.97 £0.988 26 3.47+0.573 20 3.89 +0.497

slabes 5 «Colactis S5, a8l Sy, A swirskii S s S PENpe 6‘-“05/}1) 740 Olaedl 3 5u= =\ J gu>

L)'NW @)JVY )T"~ LYO cYY

Table 6. Confidence 95% Reproductive characteristics of the predatory mite A. swirskii reared on C. lactis , at
temperatures of 22, 25,30 and 32 ° C

95% Confidence 95% Confidence 95% Confidence 95% Confidence 95% Confidence 95% Confidence
Features

X 22°Cand25°C 22° Cand 30 ° 22°Cand32°C 25°Cand30° C 25°Cand 32°C 30°Cand32°C

reproduction
temperature C temperature temperature temperature temperature temperature
difference difference difference difference difference difference

APOP (0.299, 0.721)* (1.054 , 2.028)* (0.77 , 0.496) (1.585,2.517)* (4.849 , 0.552)* (1.246 , 2.256)*
TPOP (0.404 ,2.22)* (-0.68 , 1.79) (1.58,3.57)* (-8.33, 1.59) (0.87, 1.65)* (1.093 , 2.94)*
Fecundity (15.83, 47.72)* (25.49 , 40.66)* (23.21,38.703)* (50.26 , 79.45)* (48.041,77.43)* (-2.204 , 6.44)
Ovip Zsmon (:0.86 , 4.96) (8.098 , 12.99)* (174, 12.506)* (6.25 , 10.74)* (5.905 , 10.25)* (-1.066 , 1.906)
perio

Al e b Sl Sls e Ol Slo Cusy o s # Cudle A ¢! Paired bootstrap o s, 51 b S0l aylie

* Comparison of the averages done by paired bootstrap method. * shows significant difference at each row.
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Fig. 2. Age-specific survival rate (/,), age-stage specific fertility (f,s), age-specific fecundity (m,), age-specific maternity
(Iym,), of predatory mite, A. swirskii fed on C. lactis at different temperatures
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