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ABSTRACT

Feng, H. T. (1986) Control Economics of Resistant Diamondback Moth—A
Field Cage Study. Plant Prot. Bull. (Taiwan, R.O.C.) 29:175—184 (189
Chung Cheng Road, Wufeng 43101, Taiwan, R.0.C.)

To demonstrate the dual effects of resistant diamondback moth (Plutella
xylostella (L.)j on the economics of vegetable production, three insecticide-
selected strains of the moth, i.e., the carbofuran-resistant, the mevinphos-
resistant and the fenvalerate-resistant strain, with different resistance level
toward carbofuran, were released into cages on experimental plots on the
seventh day after transplantion of cabbages, The population densities of each
strain were monitored every 2 days. A control threshold of 1 larva (3rd-4th
instar) per plant was applied to initiate the control applications of 40.64%
flowable concentration of carbofuran. Pupae of the diamondback moth of each
strain were collected before harvest and the susceptibility of each strain to



176

M REZGETIH2055 2 1 (1987)

carbofuran was determined. Resistance factor was then calculated by dividing
the mean LC; by the concentration of the insecticide when used in field. The
results showed that cabbages infested by the carbofuran-resistant strain of
diamondback moth, 83 fold were damaged heavily and
showed significant yield lost despite the obviously higher rate of control
applications. However, a fair price for the cabbage will compensate all the loss.
Estimated production cost is in good positive correlation with the resistance
factor of the infesting diamondback moth. Considering the general price for
cabbage of the past few years, it might be therefore interpreted that, when
common cabbage is infested by a carbofuran-resistant population of diamodback

in resistance factor,

moth, with its resistance factor exceeds 10, the crop would not be profitable
if the grower still uses carbofuran to control this insect pest. In this paper,
the difference between resistance development under laboratory selection and
that under field selection is also discussed.

(Key words: Insecticide resistance, Diamondback moth, Control economics)
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Fe— ~ N BRSO AR R ~ R ~ IMEFI R R R s
Table 1. Changes in susceptibility of the diamondback moth to the four insecticides
after selection in field cages or in laboratory

LCsp in mg/ml
Selection status -

Mevinphos  Carbofuran  Fenvalerate Permethrin

Before selection 0.79 1.08

0.53 0.31
After selection
In field cages
25.3% Mevinphos EC, 500X 0.63 0.17 0.73 0.11
40.64% Carbofuran F, 1200X 0.22 0.60 0.40 0.13
20% Fenvalerate EC, 1000X . 0.25 <0.2 0.46 0.13
10% Permetyrin EC, 3000X 0.20 <0.2 0.70 0.18
In laboratroy® 0.38 1.76 0.58 0.24
(10-20) (1-5) (10-15) (15-20)

1) Number of generations for the insect to develop a one fold higher resistance are
estimated according to Wang & Feng (1986)tD

27~ ZE PSRRI o) ZRIEk AR ) R 4 S B SR e

Table 2. Changes in susceptibility of released diamondback moth to carbofuran under
selection in field cages at PPC
LCso in mg/ml
Before release (BR) After selection (AS) Change®
Resistant — : R -
Original Original Original
strain Carbo selecting Carbo- selecting Carho- selecting
furan- agent furan agent furan agent
Carhofuran 31.2 31.2 25.5 25.5 —0.22 —-0.22
Mevinphos 3.12 1.21 1.36 0.50 —1.3 —1.4
Fenvalerate 0.49 11.4 5.12 1.71 +9.4 —5.7

1) Change= +(LCsp,as — LCs0,8n/LCso,5r) when LCso,5<<LCso,as O
Change= —(LCso,5r— LCjsp,45/LCs0,45) when LCso,s1>LCso,45.
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Table 3. Yield statistics of common cabbage under applications of carbofuran
evoked by density of 1 larvae per plant to control the released strains

of diamondback moth?

Mean No. % of plants Mean head Projected

Strain released of appli- Dead Under Marketable weight yield
cations® weight (>500g) (kg) (kg/ha)

Carbofuran-Resistant 15.0 a 7 a 25 a 68 b 0.98 a 17,771
(13-17)

Fenvalerate-Resistant 8.0 b 11 a 3 he 86 a 1.08 a 24,768
(5-11)

Mevinphos-Resistant 6.5 be 0a 11 ab 89 a 1.06 a 25,158
(4-9)

None (Check) 0 c 14 a 0 c 86 a 1.18 a 27,062

1) Means followed by the same letter are not significantly different. (Duncan’s multiple

range test, P=0.05).

2) Actual No. of applications of carbofuran are listed in parentses.
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r = 0.9935 (P<0.1) r = 0.99998 (P<0.01)
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Fig. 4 Correlations of control cost, yield lost, unit cost of production with resistance
level of the diamondback moth
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Table 4. Minimum profitable unit price of common cabbage infested by strains of
diamondback moth with different susceptibility to carbofuran

(B%/$LN) uoionpoid 40 3509

Strain Average Control Projected Unit price®
released suscepti- Resistance cost vield (NT$/kg)

bility? factor®  (NT$/ha) (kg/ha)

(mg/ml) Profit= profit=

0 NT$49,736/ha

Carbofuran 28.2 83 22,900 17,771 9.0 11.8
Fenvalerate 2.51 7 13,450 24,768 6.1 8.1
Mevinphos 2.06 6 11,425 25,158 5.9 7.9
None — — 4,000% 27,062 5.2 7.0

1) Mean LCss are averaged from the two LCso values assayed hefore and after selection.

average susceptibility ,
concentration of carbofuran used in f{ield (0.34mg/ml) -

3) Profit=Yield x unit price—(control cost+NT$136,850).
4) Cost for the control of other pests.

2) Resistance factor=
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