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Introduction

The predatory mite Neoseiulus californicus (McGregor) is an effective predator for the control of many pests,
especially in greenhouses. Evaluation of mass rearing of biological agents has several objectives and strategies,

and predator quality control plays a key role in the use of these biological agents. Pollen can be used as an
available food source for the rearing and mass production of phytoseiid mites. The nutritional value of pollen
varies between plant species. In this study, the efficiency of the predatory mites reared on several plant pollens
(corn, palm, sunflower, and walnut pollen) and different developmental stages of the storage mite Tyrophagus
putrescentiae (Schrank) (Acari: Acaridae) was investigated. Evaluate the effectiveness of the predatory mites, it

is necessary to examine characteristics such as host preference, predation rate, and functional response.

Material & Methods

The female predatory mites N. californicus from the rearing colonies were placed on strawberry leaf discs (2
x 2 c¢m?) with 50-60 spider mite eggs and the number of spider mite eggs after 24 hours was counted. The
predation rate of the predatory mites reared on tested pollen and storage mites for one, five, and 20 generations
from Tetranychus urticae Koch (Acari: Trtranychidae) eggs was compared. In another test, the predation rate of
individuals reared on tested pollen from different life stages of the two-spotted spider mite was compared. The
host preference of the populations of different life stages of the two-spotted spider mite were also investigated.
The Manley method was used to determine the host preference of the predatory mite. The functional response of
three-day old mated female from the rearing colonies feeding on densities of T. urticae eggs (2, 4, 8, 16, 32, 45,
60 and 70) was studied on strawberry leaves. These tests were conducted under laboratory condition (27+1°C,
16L.: 8D photoperiod and 70-80% RH).

Results & Discussion

The results showed that the duration of rearing of the predatory mite had no significant effect on the
predation rate. The lowest predation rate of spider mite nymphs and adults was reported for individuals reared on
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sunflower pollen. Among prey life stages, adults in reared populations of N. californicus mites showed a greater
preference for protonymphs, while no differences were observed between populations. The handling time among

the tested populations was different, and the shortest time for the predatory mites reared on sunflower pollen and
corn pollen. There is a significant difference in the predation rate of predatory mites on eggs, nymphs and adults

of spider mites. The highest predation rate is on spider mites nymphs. The presence of pollen in the rearing
containers has caused a significant difference in the predation rate of predatory mites on two-spotted spider mite
eggs. The calculated Manley 3 index of predatory mite populations on different life stages of spider mites is
significant. The functional response of the predatory mite on sunflower pollen, palm pollen, walnut pollen
populations exhibited type IT and on the spider mites and corn pollen populations exhibited type I1I. The Rogers
equation was used to determine the statistics of attack coefficient (a, b) and handling time (Tn). The attack
coefficient for the predatory mite N. californicus reared on sunflower pollen, palm pollen and walnut pollen was
estimated to be 0.057+0.020, 0.180+0.017 and 0.077%£0.023, respectively. The handling time and attack
coefficient (b) for populations of predatory mites N. californicus reared on corn pollen and two-spotted spider
mite eggs were estimated to be (1.360+0.220 h and 0.100+£0.090) and (2.370+0.210 h and 0.170£0.010),
respectively. Using the combined equation, the functional response statistics were compared and it was found
that the handling time of predatory mites in different rearings was significantly different from each other. The

shortest time for a predatory mite to reach prey is in mites reared on sunflower pollen and corn pollen.

Conclusion

The time to reach prey varies among the populations tested, and the shortest time for the predatory mites to
reach prey is in mites reared on sunflower pollen and corn pollen. The use of walnut pollen and palm pollen in
addition to different life stages of the storage mite T. putrescentiae is suitable for mass and semi-mass rearing of
the predatory mite N. californicus. The efficiency of reared mites in terms of predation rate from preferred prey
was also better in populations reared on walnut pollen or palm pollen with storage mites than in other cases
studied, and their use is recommended for rearing predatory mites. The use of walnut and palm pollen with
different life stages of the storage mite T. putrescentiae is suitable for mass and semi-mass rearing of N.
californicus. The efficiency of reared mites in terms of predation rate from preferred prey was also better in
populations reared on walnut pollen or palm pollen with storage mites than in other cases studied, and their use
is recommended for rearing predatory mites.
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mite T. putrescentiae from eggs, first instar nymphs and adults of the two-spotted spider mite

Predation rate on egg of T.

Predation rate on nymph of T.  Predation rate on adults of T.

Reared on - : .
urtica urtica urtica
Corn pollen + T. putrescentiae 7.24+0.70 b 10.41+0.99% 2.23+0.40°¢
Date pollen + T. putrescentiae 8.06+0.75° 10.41+0.992 3.00£0.00¢
Walnut pollen + T. b a c
putrescentiae 7.21+0.34 9.00£0.00 4.33+0.171
Sunflower pollen +T. 5.52:40.55" 8.44£0.17° 1.77+0.33¢

putrescentiae

* Different letters indicate significant difference at the 95% level.
1 Degrees of freedom for ANOVA=30
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Table 3-Predation rate of the predatory mite N. californicus reared on corn, date, walnut and sunflower pollen pollen with
stored mite T. putrescentiae from eggs, of the two-spotted spider mite in the presence or absence of pollen

Two-spotted spider

Corn pollen Walnut pollen Date pollen Sunflower pollen mite
The %rgﬁggce of  1474+0.94° 15.24+1.052 14.17+1.042 13.00£0.95 10.000.95
Absence of pollen 9.00+1.462 8.19+0.992 8.28+0.802 8.00+0.928

Different letters indicate significant difference at the 95% level.
+ Degrees of freedom for ANOVA=80
ol 720 Jloin] gl )3 )b ixe GBS sy (LS calisce 39>
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Table 4- Comparison of pollen presence on predation rates of N. californicus mite populations reared on several plant pollens
with stored mite T. putrescentiae,

Reared on The presence of pollen  Absence of pollen
Corn pollen 9.00+1.46" 14.374+0.942
Date palm pollen 8.28+0.80° 14.17+1.042
Walnut pollen 8.19+0.99° 15.24+1.052
Sun flower pollen 7.12+0.89 ° 13.50+1.50 @

Different letters indicate significant difference at the 95% level.
T Degrees of freedom for ANOVA=51
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Table 5-The Manly’s f index of different populations of female predatory mites N. californicus reared on different plant
pollens with stored mite T. putrescentiae

Manly’s p index of T. urticae Manly’s p index of T. urticae Manly’s p index of T. urticae

Reared on
eggs nymph adults
Corn pollen 0.42+0.042 0.44+0.042 0.13+0.03°
Date pollen 0.42+0.042 0.48+0.042 0.09+0.004°
Walnut pollen 0.38+0.01° 0.47+0.022 0.15+0.02°
Sunflower pollen 0.32+0.01° 0.51+0.022 0.17+0.02¢
Tetranychus 0.42+0.01° 0.55+0.022 0.11+0.02°
urticae

Different letters indicate significant difference at the 95% level.
T Degrees of freedom for ANOVA=36
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Table 6- Logistic regression analysis of the proportion of prey eaten (egg of two-spotted spider mite) by the predatory mite N.
californicus (Ne/No) fed with different pollens and stored mite T. putrescentiae to determine the type of functional response

Reared on Cofficient Estimate SE Chi-squared value P value
Constant 3.81 0.63 38.17 0.0001
Sunflower pollen + T. Linear -0.11 0.05 4.26 0.039
urticae Quadratic 0.001 0.001 1.01 0.315
Constant 5.09 1.43 12.59 0.004
Date pollen + T. Linear -0.225 0.20 1.23 0.267
urticae .
Quadratic 0.0037 0.009 0.15 0.969
Constant 477 0.88 29.47 0.001
Wa'”‘fjt rfi‘égg” T Linear -0.47 0.124 14.34 0.0002
Quadratic 0.023 0.055 18.40 0.0001
Corn pollen + T Constant 1.72 0.54 10.18 0.001
uprticae ' Linear 0.079 0.086 0.851 0.46
Quadratic 0.001 0.0004 2.60 0.11
Constant 2.004 0.34 34.59 0.001
. Linear 0.02 0.19 1.15 0.28
T. urticae 0.38
Quadratic 0.001 0.01 1.10
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Table 7- Estimated values of attack coefficient and handling time by Rogers model for predatory mite N. californicus on the
egg of two-spotted spider mite in case of feeding on sunflower, corn, date and walnut pollens and stored mite T. putrescentiae

Attack coefficient (a) ()

Handling time (Tn)

Reared on (h?) (h)
Approximate (lower- upper) Approximate (lower- upper)
Sunflower pollen + T. putrescentiae (()00655300% (%52%)15) gg)
Date pollen + T. putrescentiae (()olgf %%%); (%%2118 502)
Walnut pollen + T. putrescentiae (%%Zig 3303) (tgéif 3;1)
. 0.10+0.09 1.02+0.14
Corn pollen + T. putrescentiae (0.01-0.85) (0.58-1.52)
T urticae 0.17+0.01 1.36+0.22
' (0.10-0.45) (0.22-2.02)
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Figure 1- Functional response of the predatory mite, N. californicus on the egg of two-spotted spider mite in case of feeding
on sunflower, corn, date and walnut pollens and stored mite T. putrescentiae
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Table 8- Calculated values of Da, Dt statistics to compare the attack coefficient and handling time of predatory mite N.
californicus in case of feeding on sunflower, corn, date and walnut pollens and stored mite T. putrescentiae

Approximate (95%)

Pollen Cofficient Estimate  SE Lower Upper

Sunflower pollen- date pollen DD; (()) (?4167 883?1 81}13 8(2)22
Sunflower pollen- walnut pollen DD; 88(2)‘11 882; 8%? %11%73
Date pollen-walnut pollen DDTah -(()) (?9?53 822; :8%33 _%0277%
swrmicmpoten 0 3EL S 239 0%

99555 9 o7 ,U &5 ()10, S0LAT (o & yd gl0d,5 g, A8l iy N. californicus s 5,8y (6,5,100 (o slad ) (1WSile- Joi>
T. urticae n53 mako sWeST,5 4> T. putrescentiae g,lil &5

Table 9- Mean (£SE) of predation rate per individual of the predatory mite N. californicus reared on corn, date, walnut and
sunflower pollen stored mite T. putrescentiae on egg of Tetranychus urticae

Density of Reared on
prey Date pollen +T. Walnut pollen +T. Corn pollen +T. Sunflower pollen + T. T urticae
putrescentiae putrescentiae putrescentiae putrescentiae )

2 1.9+0.012 1.8+0.022 1.50+0.022 1.8+0.022 1.70+0.022
4 3.8+0.01° 3.4%0.02° 3.40+0.042 3.80+0.01° 3.70+0.02°
8 7.410.082 6.60+0.07° 7.20£0.072 7.10+0.092 6.40+0.09°
16 13+0.062 11.70+0.08¢ 10.5+1.19° 12.80+0.07° 12.60+0.08°
32 20.1+0.02° 20.70+0.23° 19.70+0.19° 21.8+0.36" 28.70+0.172
45 20.8+0.16° 24.70+0.142 23.50+0.262 23.50+0.292 24.20+0.15%
60 14.50+0.02¢ 23.30+0.162 13.2+0.56° 17.70+0.31° 16+0.17°
70 17.30+0.01° 25.50+0.21° 27.1+0.47° 22.20+0.22° 24.10+0.26°

* Means within a row followed by same letter were not significantly different (a=5%).
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