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Effects of prey species and density on cannibalism and intraguild predation

of predacious mites Neoseiulus barkeri and Amblyseius largoensis
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Abstract: The study aims to clarify the cannibalisms and intraguild predations of Neoseiulus barkeri and
Amblyseius largoensis with different spider mite species and densities. This knowledge will allow us to

establish a reasonable predacious mite combination for biological control of major spider mites on rubber
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trees. Under the condition of 27°C 70% +5% humidity and photoperiod 12 L: 12 D the predilections
between spider mite predation and intraguild predation of N. barkeri and A. largoensis were assessed.
Afterwards the effects of spider mite species and density on intraguild predations and cannibalisms of two
predators were evaluated. The predation preferences and consuming times for spider mite predations and
intraguild predations of two predacious mites were different. N. barkeri preferred always spider mites the
survival rate of A. largoensis was more than 80. 00% compared to all spider mites. However A. largoensis
preferred spider mites only when FEotetranychus sexmaculatus or Oligonychus biharen existed. In case

Eutetranychus orientalis existed it preferred to prey on N. barkeri ( survival rate: 26.67%) . In the
intraguild predation interaction of two predacious mites A. largoensis seemed the predator and N. barkeri
was likely the prey. The cannibalisms of N. barkeri and A. largoensis significantly decreased when spider
mites existed especially when sufficient numbers of E. sexmaculatus and O. biharen were provided to V.
barkeri and A. largoensis respectively the cannibalisms decreased 68.85% and 62.90% compared to
spider mite absent. Similarly the intraguild predations of N. barkeri and A. largoensis decreased when
spider mites existed especially when sufficient numbers of 0. biharen and E. sexmaculatus were provided
to N. barkeri and A. largoensis the intraguild predations of N. barkeri and A. largoensis decreased
80.00% and 69.44% compared to spider mite absent. However the density of E. orientalis did affected
the intraguild predation of A. largoensis on N. barkeri. When sufficient number of E. orientalis was
provided the predation number of A. largoensis on N. barkert decreased only 20. 83% compared to spider
mite absent. When the spider mites E. sexmaculatus and O. biharen existed both predacious mites
preferred spider mites than intraguild predation. The increase of spider mite densities could decrease both
cannibalisms and intraguild predations of the two predacious mites. However E. orientalis and its density
had only limited influence on the intraguild predation of A. largoensis on N. barkeri.
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Fig. 2 Survival rate curve of prey when the Amblyseius largoensis was chosen as predator
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1 N
Table 1 Daily predation number of predators prey on phytoseiid mites ( Neoseiulus barkeri and Amblyseius largoensis) and

spider mite Eotetranvchus Sexmaculatus respectively when different density of spider mite existed

() No. of daily predation

Predator Prey combination 0 20 80

6.10+0.43 Aa 3.50+0.52 Ab 1.90 £0. 50 Ac

N. barkeri larvae

- 19.60 £0. 16 b 51.60 £2.33 a
E. sexmaculatus protonymph
N. barkeri
5.50 £0.27 Aa 4.50 £0.34 Ab 2.90 +£0.31 Ac
A. largoensis larvae
- 19.70 £0.21 b 57.70 £2.21 a
E. sexmaculatus protonymph
6.20 +0.36 Aa 4.60 £0.31 Ab 3.30+£0.43 Ac
A. largoensis larvae
- 19.80+0.13 b 59.20+1.50 a
E. sexmaculatus protonymph
A. largoensis
7.20 £0.42 Aa 4.60 £0.78 Ab 2.70 £0.33 Ac
N. barkeri larvae
- 19.70 £0. 15 b 53.00+£1.71 a
E. sexmaculatus protonymph
* ; (P<0.05)
(P<0.05) o o Notes: Data were represented mean

+ SE; The lowercase letters in the same row indicated significant difference of predation on the same prey among different spider mite
density conditions ( P <0.05) . The uppercase letters in the same column indicated significant difference of intraguild predation under

the same spider mite density condition ( P <0.05) . The same bellow.

2 N
Table 2 Daily predation number of predators prey on phytoseiid mites ( Neoseiulus barkeri and Amblyseius largoensis) and

spider mite Oligonychus biharen respectively when different density of spider mite existed

() No. of daily predation

Predator Prey combination 0 20 80

6.10+0.43 Aa 4.90 £0.31 Ab 3.10 +0.41 Ac

N. barkeri larvae

- 19.20+£0.33 b 47.10 £3.04 a
0. biharen protonymph
N. barkeri
5.50 £0.27 Aa 3.70 +0.30 Bb 1.10 £0. 35 Be
A. largoensis larvae
- 19.80+0.13 b 51.90 £2.90 a

0. biharen protonymph
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2 Continued table 2
() No. of daily predation
Predator Prey combination 0 20 80
6.20 +0.36 Aa 4.30 £0.37 Ab 2.50 £0.50 Ac
A. largoensis larvae
- 19.60 £0.22 b 59.60 £2.90 a
0. biharen protonymph
A. largoensis
7.20 £0.42 Aa 4.70 £0.56 Ab 2.40 +0.40 Ac
N. barkeri larvae
- 19.10 £0.28 b 50.10 £2.85 a
0. biharen protonymph
2.5
3) .
6.10 =
0.43 5.50 £0.27
6.20 +£0. 36 7.20 £0.42

3 N

Table 3 Daily predation number of predators prey on phytoseiid mites ( Neoseiulus barkeri and Amblyseius largoensis) and

spider mite Eutetranychus orientalis respectively when different density of spider mite existed

() No. of daily predation

Predator Prey combination 0 20 100
6.10+£0.43 Aa 4.50 £0.41 Ab 3.40 £0.52 Ac
N. barkeri larvae
- 19.30£0.26 b 83.20+2.48 a
E. orientalis protonymph
N. barkeri
5.5+0.27 Aa 4.50 £0.48 Ab 2.2 +0.49 Ac
A. largoensis larvae
- 19.50 £0.40 b 73.80+£3.37 a
E. orientalis protonymph
6.20 £0.36 Aa 5.00 £0.56 Ab 2.30 £0.47 Be
A. largoensis larvae
- 19.00 £0.33 b 78.10 £3.00 a
E. orientalis protonymph
A. largoensis
7.20 £0.42 Aa 5.80 £0.53 Aab 5.70 £0. 58 Ab
N. barkeri larvae
- 19.30 £0.34 b 67.70 £3.56 a

E. orientalis protonymph
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