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The use of bio-products to control striped flea beetle (Phyllotreta sinauta
Stephen) (Coleoptera: Chrysomelidae) in Chinese flowering cabbage
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ABSTRACT: The striped flea beetle is a key insect pest in Chinese flowering cabbage and it has been reported for
its infestation and crop devastation year after year. Farmers have typically used insecticide rotation as a guideline
of resistance; however, misuse of such insecticides can lead to toxic residue on products and within the environment.
The objective of this study, therefore, was to study the possibility of bio-products integration to control populations
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of the striped flea beetle. The experiment was carried out at the Non Kwao village, Don Hun sub-district, Muang
Khon Kaen, Khon Kaen, Thailand; at the highest of the striped flea beetle season; Thailand’s winter season, January
through March 2020. Two-sample t-test was employed with two treatments and three replications; a bio-products
(Metarhizium anisoplaie and Steinernema siamkayai) and the customary farmers’ practice (insecticide) applications.
The results revealed that the bio-products soil treatment promoted a germination rate of 25.82 plant/m?® compared
to that of the farmers’ practice at 12.86 plant/m” The populations of striped flea beetles, as well as the resulting
leaf damage, which were determined through direct count and the use of a sticky trap, produced similar results.
The bio- products plot from direct count and sticky trap yielded a significantly lower average value of 0.33
insect/ plant and 35.06 insects/trap with leaf damage recorded at Level 1; in contrast to the farmers’ traditional
practice at 0.92 insect/ plant, 43.59 insects/trap and Level 2 leaf damage, respectively. Thus, striped flea beetle
population reduction in bio-products plot was found at 66%. Furthermore, the Benefit-Cost ratio (B/C ration) from
the bio-products plot was 1.77, whereas the farmers’ practice produced a lower value of 0.26, indicating that the
production cost from farmer’s plot was greater than the crop’s selling price.

Keyword: bio-products; entomopathogenic nematode; striped flea beetle; green muscardine fungi; Chinese flowering
cabbage
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Table 1 The insect pest management of Chinese flowering cabbage in Khon Kaen province

936

Developmental stage Treatment 1

Frequency of

Treatment 2

Frequency of

of Chinese flowering Bio-products application (time) Insecticide  application (time)
cabbage plot
(Days) (farmer’s
practice)
Before planting Metarhizium anisopliae 2 y
Steinernema siamkayar 1 B )
7 S. siamkayai 2 spinetoram )
abamectin 2
dichlorvos 2
14 S. slamkayal 2 cypermethrin 2
dichlorvos 2
21 S. slamkayal 2 cypermethrin 2
abamectin 2
28 S. slamkayal 2

acetamiprid 1
abamectin 2
35 S. siamkayar 2 fipronil 1
acetamiprid 1
Total 13 19

Y - no application
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Damage level

Level 1
Leaf damaged by striped flea beetle less
than 25% of leaf area

Level 2
Leaf damaged by striped flea beetle
25-50 % of leaf area

Level 3
Leaf damaged by striped flea beetle
50-75 % of leaf area

Level 4
Leaf damaged by striped flea beetle more
than 75% of leaf area

Figure 1 The leaf damage level of Chinese flowering cabbage
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Ad1eARsiy Reddy et al. (2014) ivhnssaidosufinsifeidavmeudrmiingn S1uau 2 ads dwalfdedidudanny
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msmﬁﬁi’mﬁﬁumamLﬁamzéjﬂﬁlﬁﬁaumﬂddmLLdLLumm?{auﬁm’hm (Grewal et al., 1993; Turlings et al., 2012; Reddy

et al,, 2014; Lewis et al., 2015)

Table 2 The germination rate of Chinese flowering cabbage at 7 days after planting

Treatment Germination rate (plant/m?
Bio-products plot 25.82+5.43a
Insecticide plot (farmer’s practice) 12.86+2.61b
T-test *

Y Means with the different lower-case letters in the same column indicate significant difference (P<0.05; student’s t-test)
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Figure 3 Temperature, humidity and rainfall collected in farmer fields in Khon Kaen province

Table 3 Correlation () between population of striped flea beetle with abiotic factors and population of striped flea
beetle from yellow sticky trap

Population of striped flea beetle on plant Correlation (1

Temperature -0.06

Humidity 0.45
Population of striped flea beetle on yellow sticky trap 0.60
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Table 4 Comparison of Benefit-Cost Ratio between bio-products and insecticide plots

) Treatment 1 Treatment 2
Cost of Production _ o
Bio-products (Baht) Inseciticide (Baht)

Seeds 150 150
Manure 30 30
Chemical fertilizer 100 120
Plow 100 100
Sticky trap (10 Baht per trap) 420 420
Weeding 100 100
Metarhizium anisopliae 128 0
Steinernema siamkayar 330 0
Insecticide 0 2,680

Total cost (C) 1,358 3,600
Selling price (Baht/Kilograms) 30 17
Product (Kilograms) 80 55
Benefit (B) 2,400 935
Net profit (loss) 1,042 -2,665
Benefit - Cost Ratio (B/C) (time) 1.77 0.26
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