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Evaluation of Euseius nicholsi as a biological control for three
species of spider mites in rubber plantations
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Abstract [Objectives] To determine the prey preferences and potential of Euseius nicholsi as a biological control for three
species of spider mites in rubber plantations. [Methods] The prey preferences and functional response of E. nicholsi to
Eotetranvchus sexmaculatus, Eutetranychus orientalis and Oligonychus biharen were studied at (27+1) , RH 75%=5% and
a 12L © 12D photoperiod. [Results] E. nicholsi preyed on different life-stages of E. sexmaculatus but did not prey on the
eggs of O. biharen. The functional response of E. nicholsi to different life-stages of E.sexmaculatus. E orientalis and O.
biharen matched the Holling-II equation. The predation capability (&/T,) of E. nicholsi on the adult females, nymphs, larvae
and eggs of E. sexmaculatus was the strongest with values of 49.79, 106.83, 157.52 and 38.44, respectively. The next preferred
prey was E. orientalis and the least preferred was O. biharen. The predation capability (a/T,)) of E. nicholsi on E.
sexmaculatus nymphs was strongest at 30, but for the nymphs of E. orientalis and O. biharen this was strongest at 33

[Conclusion] E. nicholsi is a potential biological control for the spider mites E. sexmaculatus. E orientalis and O. biharen
in rubber plantations. Of these three species, E orientalis should be most effective at controlling E. sexmaculatus and should be

considered a useful natural predator for the control of this pest.
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Table 1 Selectivity of Euseius nicholsi on different stages of three species of spider mites

% Q
Stace Spider mites Initial number Predation number Accounting for Selection
& (Individual) (Individual) predation ratio (%) coefficient
10 6.43+0.65a 61.65 1.87
Eotetranychus sexmacul atus
. . 10 2.14+0.51b 20.52 0.62
Adult Eutetranychus orientalis
. . 10 1.86+0.26b 17.83 0.53
Oligonychus biharen
20 14.50+0.85a 51.79 1.57
Eotetranychus sexmacul atus
. ) 20 7.17£0.87b 25.61 0.78
Nymph Eutetranychus orientalis
. . 20 6.33£0.49b 22.61 0.69
Oligonychus biharen
20 15.33+0.33a 36.50 1.10
Eotetranychus sexmacul atus
. ) 20 13.174£0.98a 31.36 0.75
Larva Eutetranychus orientalis
) . 20 13.50+0.76a 32.14 0.97
Oligonychus biharen
10 9.17+0.48a 90.17 2.71
Eotetranychus sexmacul atus
. . 10 1.00+0.45b 9.83 0.29
Egg Eutetranychus orientalis
. . 10 0.00+0.00b 0.00 0
Oligonychus biharen
+ P<0.05 Duncan’s

Data are mean + SE, and followed by different lowercase letters in the same column indicate significant difference (P<0.05)
by Duncan’s new multiple range. The same bellow.
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Table 2 The Holling- I functional response parameters of Euseius nicholsi to three species of spider mites

Daily maximum

Instantaneous Handing time Predation Functional response 2 value

i i i value
Stage  Spider mites attack rate Ty (d) predatl;)/nTnumber capacity a/Ty equation
h
N,=1.244 7 N/
Eotetranychus ~ 1.244 7 0.025 0 40.00 49.79 140.0311 N 0.987 1 0.0865
sexmacul atus
N,=0.911 8 N/
Eutetranychus  0.9118 0.142 5 7.02 6.40 140.129 9 N 0.9316 0.1399
Adult o entalis
N,=0.774 8 N/
Oligonychus ~ 0.774 8 0.184 6 5.42 4.20 140.143 0 N 0.9528 0.149 6
biharen
N,=1.143 1 N/
Eotetranychus 1.143 1 0.010 7 93.46 106.83 140.012 2 N 0.9943 0.1255
sexmacul atus
N,=1.332 6 N/
1.3326 0.070 7 14.14 18.85 0.9923 0.0354
Nymph EUtetranychus 140.094 2 N
orientalis
N,=1.257 5 N/
Oligonychus ~ 1.257'5 0.078 6 12.72 16.00 140,098 § N 0.982 6 0.087 4
biharen
N,=1.100 7 N/
Eotetranychus ~ 1.100 7 0.007 0 142.86 157.25 140.007 7 N 0.9963 0.044 0
sexmaculatus '
N,=0.816 9 N/
Eutetranychus  0.816 9 0.014 0 71.43 58.23 140.011 4 N 0.9839 0.4420
Larva  orjientalis
N,=1.309 1 N/
Oligonychus 1.309 1 0.023 5 42.55 55.71 140.030 8 N 0.9795 0.4016
biharen
N,=0.987 8 N/
. Eotetranychus ~ 0.987 8 0.025 6 38.91 38.44 140.025 4 N 0.9598 0.1003
€8 sexmaculatus
N,=0.309 4 N/
Eutetranychus ~ 0.309 4 0.345 7 2.89 0.89 140.107 0 N 0.9662 0.0358
orientalis
Oligonychus - - - - - - -
biharen
24 AERETRRESHX 3 FHWHE RN 3 Holling-
INEER 3

21-33 36 R 0.797 6 0.008 7-
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Table 3 The Holling- functional response parameters of Euseius nicholsi to three
species of spider mites nymphat different temperatures
. . . . R2
Instantaneous  Handing Daily ma)flmum Predat.mn Functional 1 # value
Temperature attack rate (@) time T, (d) predation capacity response value
h number 1/T, (a/Ty) equation
N,=1.408 8N/
21 1.408 8 0.024 0 41.67 58.70 140.033 8N 0.9691 0.154 6
N,=1.457 IN/
24 1.457 1 0.0223 44.84 65.34 140.032 5N 0.974 6 0.1402
N=1.143 1IN/
Eotetranychus 27 1.143 1 0.010 7 93.46 106.83 140.012 2N 0.9943 0.1250
sexmacul atus
(nymph) N,=1.235 2N/
30 1.2352 0.010 6 94.34 116.53 140.013 IN 0.9699 0.463 2
N,=1.259 8N/
33 1.259 8 0.014 2 70.42 88.72 140.017 9N 0.995 3 0.0657
N,=2.210 4N/
21 22104 0.1958 5.11 11.29 140.432 8N 0.9750 0.008 7
N,=1.051 ON/
24 1.0510 0.072 6 13.77 14.48 140.076 3N 0.993 9 0.059 3
N,=1.332 6N/
27 1.3326 0.070 7 14.14 18.85 140.094 2N 0.992 3 0.0354
E”;ﬁrei?;cizus N,=1.418 6N/
30 1.418 6 0.060 7 16.47 23.37 140.086 1IN 0.9957 0.0179
(nymph)
N,=1.218 3N/
33 1.218 3 0.0380 26.32 32.06 140.046 3N 0.980 3 0.244 6
N,=1.153 5N/
36 1.1535 0.061 0 16.39 18.91 140.070 4N 0.986 3 0.092 4
N,=0.837 9N/
21 0.8379 0.152 8 6.54 5.48 140.128 ON 0.969 6 0.050 6
N,=1.208 9N/
24 1.208 9 0.120 5 8.30 10.03 140.145 7N 0.797 6 0.316 0
2 1.2 0.078 6 12.72 16.00 N=1.257 SN/ 0.982 6 0.087 4
7 2575 .07 i . 140.098 8N . .087
Oligonychus N,=1.428 8N/
biharen 30 1.428 8 0.074 4 13.44 19.20 140.106 3N 0.992 3 0.037 4
(nymph) '
N,=1.201 3N/
33 1.201 3 0.040 3 24.81 29.81 140.048 4N 0.997 5 0.052 3
36 1.391 6 0.062 4 15.06 20.96 Ne=1.391 61 0.9819 0.084 1
) ’ ) ) 1+0.092 4N : )
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