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Effects of Bacillus thuringiensis and Mixtures of Abamectin and Chlorfenapyr on Pest

Insects in Chinese kale and Residues of the Mixtures
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Abstract

Effects of Bacillus thuringiensis (BT) and mixtures of abamectin and chlorfenapyr recommened dose and
double dose in Chinese kale and residue levels of the mixtures were studied. Two crops were experimented in
December 2006-January 2007 and May-June 2007. An experiment was completely randomized design of 5
treatments and 5 replicates: 1) control (acetamiprid 10 g/ water 20 L), 2) BT var. aizawai (6.8x105 IU and
acetamiprid 10 g/ water 20 L), 3) BT var. kurstaki (3.24x109 IU and acetamiprid 10 g/ water 20 L), 4) a
recommended dose of abamectin (0.72 g) chlorfenapyr (0.1 g) and acetamiprid 10 g/ water 20 L) and 5) a double
dose of abamectin (1.44 g) chlorfenapyr (0.2 g) and acetamiprid 10 g/ water 20 L). BT var. kurstaki had a
tendency to reduce Plutella xylostella L. more than BT var. aizawai and similar to both mixtures of abamectin and
chlorfenapyr. The two doses of abamectin and chlorfenapyr were not different in a reduction of Plutella xylostella
L. In the control group, there were Spodoptera litura (Fabr.) and Phylotreta sinuate Step. more than economic
threshold levels when the kales were 40 and 45 days. All treatments were not different in a reduction of
Spodoptera litura (Fabr.) and Phylotreta sinuate Step. Amount of abamectin in the kales was less than the
maximum residue limit (MRL, 0.01 ppm) on 7 days after the last spray day. Chlorfenapyr residues in the kales of
the two doses of abamectin and chlorfenapyr were less than the MRL (1.0 ppm) on 5 and 7 days after the last
spray day, respectively. Therefore, BT var. kurstaki and var. aizawai were not different from the recommended
dose of abamectin and chlofenapyr in the prevention of kale insect pests. Moreover, BT both stains were safer for

a consumer than abamectin and chlofenapyr, which their harvest periods should be more than 7 days.
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Table 1. Number of Plutella xylostella L. in the Chinese kale plots after the applications of BT var. aizawai, BT

var. kurstaki or the mixtures of abamectin and chlorfenapyr.

Number of Plutella xylostella L. (larva/0.4 m2)

Abamectin + Abamectin +
Age of Chinese
BT var. BT var. Chlorfenapyr Chlorfenapyr
kale (days) Control
aizawai kurstaki (recommended (double recommended
dose) dose)
. A A A A A
Firstcrop 30 0.2+0.0 0.0£0.0 0.0£0.0 0.0£0.0 0.0£0.0
35 47.8+254"  40+25"  316+27.1" 0.0£0.0" 0.0£0.0"
40 79.4+30.0" 692258 16.6+9.5"° 0.4£0.2° 0.0£0.0°
45 126.8+458" 67.2¢19.6"° 59.0£19.4"° 12.6+8.9° 76456
Second crop 30  30.4+11.2°  20.0+11.2"  20.0:8.8" 22.0+15.6" 26426
35 542+223" 37.06109™°  14.042.4°° 6.843.1°° 0.0£0.0°
40 302417.2" 200+125"°  7.8+09" 5.0+3.9" 0.0£0.0"
45 28018  17.8+26°  146+1.8°° 11.242.2° 3.2+1.8°

Means with different letters in the same row differ significantly (p < 0.05)
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Table 2. Number of Spodoptera litura (Fabr.) in the Chinese kale plots after the applications of BT var. aizawai,

BT var. kurstaki or the mixtures of abamectin and chlorfenapyr.

Number of Spodoptera litura (Fabr.) (larva/0.4 m2)

Abamectin + Abamectin +
Age of Chinese BT var. BT var. Chlorfenapyr Chlorfenapyr (double
kale (days) Control aizawai kurstaki  (recommended dose) recommended dose)
Firstcrop 30  0.0£0.0 0.0£0.0  0.0£0.0 0.0£0.0 0.0£0.0
35  0.0£0.0 0.0£0.0  0.0£0.0 0.0£0.0 0.0£0.0
40  1.0:06" 02¢02"°  0.0£0.0° 0.0£0.0° 0.0£0.0°
45  0.8:06 0.0:0.0"  0.0:0.0" 0.0£0.0" 0.0£0.0"
Second crop 30  6.643.4" 16¢1.4"  22+¢1.0 2.2+2.2" 0.0£0.0"
35  7.8£2.0" 50£2.7"° 42819 0.0£0.0° 0.0£0.0°
40  20.8:6.3"  10.0:2.5  92:46" 9.0¢7.4" 0.0£0.0"
45  14.2:40" 56£12° 5209 0.2¢0.2° 0.0£0.0°

Means with different letters in the same row differ significantly (p < 0.05)

Table 3. Number of Phyllotreta sinuata Step. in the Chinese kale plots after the applications of BT var. aizawai,

BT var. kurstaki or the mixtures of abamectin and chlorfenapyr.

Number of Phyllotreta sinuata Step. (larva/0.4 m2)

Abamectin + Abamectin +
Age of Chinese BT var. BT var. Chlorfenapyr Chlorfenapyr (double
kale (days) Control aizawai kurstaki (recommended dose) recommended dose)
First crop 30 02:02"  06+04" 1.0¢1.0" 0.0+0.0" 0.0:0.0"
35 68t1.7 36:12"°  34+20"° 1.840.8° 0.8£0.5°
40  156:6.1"  08:23"  6.0:29° 6.4£1.0° 0.0£0.0°
45  36.6:13.4"  16.6:4.0°  11.6£3.0° 5.0£1.8" 1.410.7°
Second crop 30 11.8+4.0"  4.6+22"®  88+22"° 2.0+1.8° 0.8+0.8°
35 182+25  12.8:1.2"°  7.0£1.2"° 3.2¢1.5° 1.241.2°
40 0.0£0.0 0.0£0.0 0.0£0.0 0.0£0.0 0.0£0.0
45  6.8:14"  44+1.0™° 2.8+12° 0.8£0.5° 0.8£0.4°

Means with different letters in the same row differ significantly (p < 0.05)
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