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Comparison on the Diversity of Insect Pests
and Natural Enemies in the Chinese Kale Treated

with Insecticides and Bio-agents
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Abstract : In recent years many of the conventional methods of vegetable insect pest control by broad-spectrum
synthetic chemicals has been altered to bio-agents including insect pathogens and herbs extracted to reduce the harmful
insecticide residues to human and environment. However, the supported bio-safety evident of applying bio-agents at the
farm level was not available. The comparison on diversity of insect pests and natural enemies in the Chinese kale
between fields treated with insecticides and bio-agents as in the usual farmer practice, therefore, was carried out 3 times
in winter, summer, and rainy of 2001-2002 growing seasons at Bung Pra, Phitsanulok. The numbers of species and
insects from both treated fields were collected and analyzed in order to evaluate safety of bio-agent treated in the farm
level indicated by insect diversity index. The numbers of species in the bio-agent treated fields were revealed 2.00 up to
5.25 folds higher than those of the insecticide treated fields and the numbers of insects of the former also were higher
than the latter around 1.96-4.12 folds. The insect pests mainly were diamondback moth (Plutella xylostella L.) and flea
beetle (Phyllotreta sp.). The high potential predator obviously was the fire ant (Solenopsis geminata (F.)), whereas the

most effective parasite was Cotesia plutellae (Kurdjuniov), a larval parasite of the diamondback moth.

! s imermaasinues anzinuasmaas nivenImssunAuaziunadon uming sy o AueyTan 65000
/ . ; .
! Department of Agricultural Science, Faculty of Agriculture, Natural Rescurces and Environmental Science, Naresuan University, Phitsanulok

65000, Thailand.
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Table 1 Comparison on numbers of insects types from 15 sampling units of each insecticide
and bio-agent experimental fields in different seasons: summer, winter, and rain
during the 2001-2002 growing seasons.

Numbers of insect types

Groups of insects Winter 2001 Summer 2002 Rain 2002

Insecticide  Bio-agent Insecticide  Bio-agent Insecticide Bio-agent

Vegetable pests 6 10 5 10 2 9
Predators 3 9 4 11 1 9
Parasites 2 3 2 3 1 3
Total 11 22 11 24 4 21
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Table 2 Comparison on types and numbers of insect pests, natural enemies and diversity index from

15 sampling units of each insecticide and bio-agent experimental fields among summer,

winter, and rain seasons during the 2001-2002 growing seasons.

Numbers of insects

Type of insects Winiter 2001 Summer 2002 Rain 2002
Insecticide Bio-agent Insecticide Bio-agent Insecticide Bio-agent

Insect Pests 2,049 43,521 1,662 27,576 555 8,838
Helicoverpa armigera 0 6 0 9 0 3
Hellula undalis 3 48 0 21 0 9
Leptocorisa oratorius 0 54 0 12 0 0
Lipaphis erysimi 1,200 40,242 300 23,001 0 7,419
Phyllotreta sp. 603 1,713 1,041 2,508 420 693
Plutella xylostella 189 1,266 261 1,701 135 627
Spodoptera exigua 24 66 42 147 0 33
Spodoptera litura 30 57 18 120 0 39
Trichopiusia ni 0 45 0 21 0 3
Grasshoppers 0 24 0 36 0 12
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Table 2 continue

Numbers of insects

Type of insects Winter 2001 Summer 2002 Rain 2002
Insecticide Bio-agent Insecticide Bio-agent Insecticide Bio-agent
Predators 11,373 11,571 9,342 9,858 8,640 9,048
Dolichopus sp. 0 0 0 36 0 12
Eocanthecona furcellata 0 12 0 18 0 0
Nabis sp. 0 66 0 27 0 ]
Solenopsis geminata 11,364 10,785 9,330 8,925 8,640 8,619
Damselflies 3 66 3 60 0 9
Dragonflies 6 30 0 27 0 6
Earwigs 0 93 0 69 0 75
Coccinellids 0 345 3 261 0 27
Assassin bugs 0 21 0 45 0 0
Syrphids 0 153 0 201 0 33
Spiders 0 0 6 189 0 261
Parasites 120 714 45 621 15 165
Apanteles sp. 18 30 3 39 0 18
Cotesia plutellae 102 639 42 564 15 138
Tachinids 0 45 0 18 0 9
Grand total 13,542 55,806 11,049 38,055 9,210 18,051
Diversity index (J') 0.076 0.094 0.075 0.131 0.034 0.135
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Table 3 Comparison on the numbers of flea beetles (Phyllotetra sp.) per plant found in insecticides

and bio-agents freated fields in each time of sampling among three seasons and (*) means

numbers of insects per plant found lower than economic threshold, 0.1-0.16 insects per

plant.
Times of samplings
Seasons I I 11} v
Imsecti- Bio- Insecti- Bio- Insecti-‘ Bio- Insecti- Bio-

cide agent cide agent cide agent cide agent
Winter 0.10 0.41 6.13 0.58 0.31 0.76 0.26 0.53
Summer 0.16 1.00 0.23 0.56 0.79 1.24 0.21 0.54

Rain 0.05* 0.34 .18 .09+ 0.26 0.36 0.07+* 0.13
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