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Abstract [Objectives] To compare the effectiveness of Neoseiulus californicus and Neoseiulus barkeri as biological
controls for Tetranychus urticae and thereby determine which species would be the better biological control for T. urticae in
orchards. [Methods] The predation of adult female N. californicus and N. barkeri on different developmental stages of T.
urticae was studied in the laboratory using the functional response method and the functional response of N. californicus and N.
barkeri to different developmental stages of 7. urticae were fitted to the Holling II equation. [Results] The predatory
capacity of these two predatory mites decreased with spider mite size. Predation was greatest on eggs, followed by larvae,
protonymphs, deutonymphs and adults. The capacity of N. barkeri to prey on eggs and larvae of 7. urticae was stronger than
that of N. californicus; the values of the functional response parameter a/7;, were 55.2% and 30.1% higher, respectively. The
capacity of N. californicus to prey on protonymphs and deutonymphs of 7. urticae was greater than that of N. barkeri; a/T,
values were 67.5% and 114.5% higher, respectively. The capacity of both predatory mites to prey on adult female 7. urticae

was similar (a/Ty, = 4.5). Both N. californicus and N. barkeri preferred T. urticae eggs and larvae to nymphs and adults. There
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was evidence of intraspecific interference in the predation of N. californicus and N. barkeri on T. urticae. The interference

coefficient of N. californicus was slightly higher than that of N. barkeri. [Conclusion] N. californicus has greater capacity to

prey on T. urticae than N. barkeri under stable laboratory conditions.
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Table 1 Functional response of Neoseiulus californicus to Tetranychus urticae at different stages
a alTy,
Mite stage The disk Correlation X Instant Handing Daily maximum Predation
& equation coefficient attack rate time predation amount ability
E Ziézlllg ,?]]\v]; 0.977 0.129 1.116 3 0.0193 51.7 57.8
g8 :
L ](vla:ggjg 71]]\\[/; 0.976 0.156 0.950 1 0.022 4 44.6 39.6
arva .
N,=1.092 8N/
Protonymph  (1+0.026 5N) 0.982 0.128 1.092 8 0.028 6 35.0 38.2
N,=1.050 5N/
Deutonymph (140031 1N) 0.983 0.287 1.050 5 0.029 6 337 354
Adult ](\ﬁgfgg A%E; 0.990 0.127 0.8352 0.186 2 5.4 4.5
u .
2 IR FET G X BRI = W S R Th AR R RL
Table 2 Functional response of Neoseiulus barkeri to Tetranychus urticae at different stages
a alTy,
Mitestage The disk Correlation % Instant Handing Daily maximum Predation
& equation coefficient attack rate time predation amount ability
E ](Vla:é 816§ 76]]\\[/)/ 0.958 0.627 1.068 6 0.0119 83.9 89.7
g8 :
L 1(\%:5 81596 gj\vl)/ 0.975 1.308 1.056 7 0.0190 52.5 51.5
arva .
N,=1.159 7N/
Protonymph  (1+0.058 8N) 0.969 0.153 1.159 7 0.050 7 19.7 22.8
N=1.369 5N/
Deutonymph  (1+0.115 7N) 0.971 0.013 1.369 5 0.0853 11.7 16.5
Adult zajé 3185 32]]\\/[)/ 0.988 0.087 1.168 2 0.259 6 3.9 4.5




- 1260 - Chinese Journal of Applied Entomology 56

22 FREFN

0 >1 0=14 4

3 PNMER/NEEE T Z DI R E S R R IR R

Table 3 Selecion of Neoseiulus californicus on Tetranychus urticae at different stages

Insect state Number of prey Predation ratio % Selection factor Q
Egg 3.0£0.6 10.0 1.5
Larva 3.8+£0.2 12.8 2.0
Protonymph 1.7£0.3 5.6 0.8
Deutonymph 1.0+£0.6 33 0.5
Adult 0.3+0.3 1.1 0.2

* 4 BERH/NEET DI R EH SRRk E

Table 4 Selecion of Neoseiulus barkeri on Tetranychus urticae at different stages

Insect state Number of prey Predation ratio % Selection factor Q
Egg 9.7£1.5 322 3.1
Larva 4.3+£0.3 14.4 1.4
Protonymph 1.3£0.3 4.4 0.4
Deutonymph 0.3£0.3 1.1 0.1
Adult 0 0 0

23 HRTRYEN
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5
1959  Holling
3
S
E=0.072 0P **** E=0.065 4P **** Holling 1959
r =0.988 0.960
70.01,3=0.959
Holling
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Table 5 The predation interference effect of Neoseiulus californicus and Neoseiulus barkeri

%
Hassell-Verley

Species of Pred Total number of Average Hassell-Verl
pecies of redatory otal number of prey predation rate % assell-Verley
predatory mites density consumed model
2.240.2 cd 0.072
N. californicus 1
1.840.2d 0.061
N. barkeri
Neoseiulus californicus
4.3+0.7 bed 0.048
N. californicus 3 ¢ E=0.072 0P 3%
i 4.74£0.4 bed 0.052
N. barkeri
. . 6.8+0.9 ab 0.046
N. californicus 5
. 6.0+1.0 abc 0.040
N. barkeri
. . 8.0+1.0 ab 0.038
N. californicus ;
. 73+0.3 ab 0.035 Neoseiulus bz_zgféczez‘ri
N. barkeri E=0.065 4P™
. . 9.2+1.4a 0.034
N. californicus 9
. 8.0+0.6 ab 0.030
N. barkeri
+ Duncan P<0.05

Data are mean+SD, and followed by different letters indicate significant difference at P<0.05 level by Duncan’s new multiple

range test.
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