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Effects of artificial diets supplemented with different nutrient
sources on the biology of Neoseiulus californicus
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Abstract Neoseiulus californicus is a globally distributed predatory mite that is an effective biological control for Tetranychus
urticae. The first N. californicus population in China was discovered in 2010. Although this population has since been successfully
mass reared, rearing costs are high. [Objectives] To reduce the costs of mass rearing N. californicus by developing an improved
artificial food. [Methods] The relative merits of two kinds of rearing units and 8 kinds of artificial diets for rearing N.
californicus were compared. [Results] Rearing efficiency was better using a “diet-permeated” rearing unit. The basic diet plus
20% haemolymph of tussah pupae was the best of the eight diets tested. N. californicus reared on this diet completed development
and laid an average of 7.04 eggs per female. [Conclusion] Using a diet-permeated rearing unit and basic diet plus 20% tussah
pupae haemolymph can potentially reduce the cost of mass producing N. californicus and other specialist predatory mites for
biological control.
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Fig. 1 Photographs and schematic drawings of three kinds of rearing arenas

A. B. C.

A. N. californicus fed with permeated diet; B. N. californicus fed with died dipped filter paper;
C. N. californicus fed with Tetranychus urticae
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Table 1 Eight artificial diet formulas for
Neoseiulus californicus

Feed formulation Nutrient source Basic diet
1 Formulae 1 100%
1 2 2 Formulae 2 20% 80%
13 FREATEN GRS 3 Formulae 3 30% 70%
4 Formulae 4 40% 60%
Nguyen 2015 5 Formulac5  50% 50%
6 Formulae 6 20% 80%
1 7 Formulae 7 30% 70%
5% 5% 5% % 8 Formulae 8 20% 80%
10% 70% 2 5% 5% 5% 5%
5 10% 70%
6 7 Basic diet 5% honey 5% sucrose 5% tryptone 5% yeast

Antheraea pernyi Guerin-Meneville extract 10% fresh hen’s egg yolk  70% distilled water.
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Table 2 Impact of rearing arena on reproduction of Neoseiulus californicus female

d

Rearing arena

Number of Preoviposition Cumulative fecundity Oviposition

d /d/ d

Daily ffecundity Female longevity

iterations period (eggs/female) period (eggs/female/day)
Permeated 20 1.85+0.15a 7.30%0.40 a 9.10%0.55a 0.8120.02 a 18.00%0.36 a
diet
Died dipped 20 1.90#0.22 a 1.4540.17b 2.1540.33b 0.7120.07 a 6.2540.35b
filter paper
+ P<0.05

Data are mean + SE, and followed by different lowercase letters in the same column indicate significantly different at 0.05

level. The same below.
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Table 3 TImpact of 8 artificial diets on reproduction of Neoseiulus californicus female
d d / /d/
Feed formulation Preoviposition period Oviposition period Cumulative fecundity Daily ffecundity
eggs/female eggs/female/day
1 Formulae 1 2.13£0.22 a 7.2740.51 b 4.87+0.48 d 0.66+0.03 e
2 Formulae 2 1.87+0.17 ab 8.60+0.74 b 7.80+0.60 cd 0.95+0.07 cd
3 Formulae 3 2.00+0.17 a 9.93+£0.59 b 8.87+0.55 cd 0.91£0.05 cde
4 Formulae 4 2.0740.15 a 10.40+0.56 b 7.93+0.48 cd 0.76+0.03 de
5 Formulae 5 2.1340.13 a 8.60+0.74 b 6.40+0.55 cd 0.75+0.02 de
6 Formulae 6 1.67+0.16 ab 19.67£1.49 a 27.07£1.36 b 1.46+0.09 b
7 Formulae 7 1.7340.15 ab 19.47+1.32 a 25.73+1.85b 1.36+£0.08 b
8 Formulae 8 2.1340.17 a 9.53+£0.57 b 9.87+0.54 ¢ 1.06+0.06 ¢
T. urticae 1.20+0.11 b 19.40+0.42 a 50.67+0.50 a 2.634£0.07 a
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Table 4 Reproducti on of Neoseiulus californicus female when fed with 2 kinds of artificial diets
d d / /d/
Feed formulation Number of Preoviposition Oviposition Total number of Oviposition rate
iterations period period eggs eggs/female eggs/female/day
Formu1a8e g 15 2.87+0.16 a 7.40+0.36 ¢ 4.13+0.29 b 0.56+0.03 ¢
Formulg 6 25 2.6840.13 a 10.24+0.32 b 7.04+£0.31b 0.69+£0.03 b
15 1.33+£0.16 b 17.40+0.63 a 48.93+1.75 a 2.81+0.05 a

T. urticae
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