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Table 1. Insecticides tested in this study
Insecticide Chinese name Formulation ppm Category
Abamectin i =y 2.00% EC 20.00 Agricultural Antibiotic
Carbosulfan - SUESS 48.34% EC 483.40 Carbamate
Cartap %LJ 50.00% SP 500.00 Nereistoxin
Imidacloprid i 9.60% SL 96.00 Neonicotine
Permethrin HREES 10.00% EC 100.00 Pyrethroid
Profenofos Az 43.00% EC 537.50 Organophosphate
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Table 2. The mortality rates of Meloidogyne incognita, Pratylenchus coffeae and Rhabditis sp. after treatment with six different

insecticides for 24 hr

Mortality (%)

Experiment 1 Experiment 2 Experiment 3

Treatment M. incognita  P. coffeae Rhabditis sp. M. incognita  P. coffeae Rhabditis sp. M. incognita  P. coffeae Rhabditis sp.
Abamectin 100.0 a* 100.0a 100.0a 100.0a 100.0a 100.0a 100.0 a 100.0a 939a
Carbosulfan 27.1c 49.3b 176D 44.7b 46.7b 6.6d 495¢c 52.9¢c 104 c
Cartap 100.0a -125e -25.8 be 99.1a 100.0a 784D 100.0a 100.0a 659b
Imidacloprid ~ 49.4b 10.0d -18.3 bc 80c 108¢c 0.9d 2.4d 146d 179¢
Permethrin 6.8d 328¢c -56.0 ¢ 90.3a 15.3¢ 51.2¢ 93.2a 87.9b 125¢
Profenofos 100.0a 100.0a 8l.7a 495b 100.0a 73.0b 67.3b 100.0a 58.6 b

! Means (n=3) in the same column followed by the same letter are not significantly different (0=0.05) according to the least significant difference

test.
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Table 3. The hatching rate of Meloidogyne incognita

eggsafter treatment with six different insecticides

Hatching rate (%)?
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Table 4. The number of Meloidogyne incognita penetrated

into the hosts after treatment with six different insecticides

Numbers of Nematodes?

Treatment Experiment1l Experiment 2 Experiment 3

Treatment Experiment 1 Experiment 2
Abamectin 0.0c 0.0b
Carbosulfan 1.6 bc 11.2 ab
Cartap 00c 1.2b
Imidacloprid 7.2b 15.2a
Permethrin 6.8b 156 a
Profenofos 08¢ 10.6 ab
Check 20.2a 10.8 ab

Abamectin 6.3 ¢* 10.0 bc 21c

Carbosulfan 32.7 abc 10.1 bc 35.1a
Cartap 8.3c 94c 38.8a
Imidacloprid 53.3 a 16.2a 39.6a
Permethrin  36.6 ab 3.2d 71c

Profenofos  22.6 bc 11.9bc 254D
Check 31.7 abc 129 ab 404 a

1 Means (n=5) in the same column followed by the same letter are not
significantly different (¢=0.05) according to the least significant
difference test.

2 The hatching rate was counted after 7 days of incubation.
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1 Means (n=5) in the same column followed by the same letter are not
significantly different (0=0.05) according to the least significant
difference test.

2250 nematodes were added to each pouch and the number of
nematodes were counted after 5 days of inoculation.
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Table 5. The number of effect of Pratylenchus coffeae

penetrated into the hosts after treated with six insecticides

Treatment The number of Nematodes®
Abamectin 0.0 b
Carbosulfan 50 b
Cartap 00 b
Imidacloprid 405 a
Permethrin 56.6 a
Profenofos 58.2 a
Check 453 a

1 Means (n=5) in the same column followed by the same letter are not
significantly different (¢=0.05) according to the least significant
difference test.

2250 nematodes were added to each pouch and the number of
nematodes were counted after 5 days of inoculation.
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Table 6. The effect of insecticides on the galling index of

R T B

water spinach 4 weeks after inoculation with Meloidogyne

incognita
Galling index?

Treatment Experiment 1 Experiment2 Experiment 3
Abamectin 2.4 a' 32 a 20 b
Carbosulfan 26 a 2.4 abc 2.6 ab
Cartap 2.8 a 2.4 abc 2.6 ab
Imidacloprid 2.4 a 16 ¢c 22 b
Permethrin 24 a 2.0 bc 3.2 a
Profenofos 3.2 a 2.6 ab 24 b
Check 26 a 2.0 bc 3.2 a

! Means (n=5) in the same column followed by the same letter are not
significantly different (0=0.05) according to the least significant
difference test.

2 Galling index (GI) based on a scale from 0 to 4; 0= no infection, 1=
1-25% root system had galls, 2= 26-50%, 3= 51-75%, and 4=
76-100%.
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Table 7. The effect of six different insecticides on nematode population and root lesion index of tomato (Exp. 1) and mung bean

(Exp.2 and 3) 4 weeks after inoculation with Pratylenchus coffeae

Experiment 1

Experiment 2 Experiment 3

Treatment Root lesion index? NS® Root lesion index NS Root lesion index NS

Abamectin 2.0 bc' 0.6 b 22 b 19.6 ab 3.2 ab 53 b
Carbosulfan 16 ¢ 46 b 3.2 a 76 b 22 ¢ 30 b
Cartap 2.8 ab 50 b 22 b 18.0 ab 2.6 bc 6.2 b
Imidacloprid 32 a 340 b 32 a 11.0 ab 2.8 bc 142 a
Permethrin 34 a 96.4 a 20 b 15.8 ab 3.6 a 54 b
Profenofos 3.0 a 190 b 22 b 19.6 ab 2.6 bc 58 b
Check 34 a 83.8 a 2.4 ab 30.0 a 2.6 bc 6.6 ab

! Means (n=5) in the same column followed by the same letter are not significantly different (0=0.05) according to the least significant difference

test.

2 Root lesion index based on a scale from 0 to 4; 0= no infection, 1= 1-25% root system had lesion, 2= 26-50%, 3= 51-75%, and 4= 76-100%.

® NS: Numbers of all stage Pratylenchus coffeae nematodes per 100 g soil.

1A R A AN B PR
Table 8. The effect of six different insecticides on the
population of Rhabditis sp. on

water spinach 4 weeks after inoculation

Number of nematodes per 100 g soil

Treatment Experiment 1 Experiment2 Experiment 3
Abamectin 88.8 c' 44.2 ab 24.6 ab
Carbosulfan  164.2 bc 160.8 a 44.2 ab
Cartap 76.8 ¢ 138 b 54.4 ab
Imidacloprid  116.2 bc 182 b 150 b
Permethrin 377.2 ab 40.4 ab 67.8 ab
Profenofos 440 c 108 b 734 a
Check 563.0 a 80 Db 49.4 ab

! Means (n=5) in the same column followed by the same letter are not
significantly different (0¢=0.05) according to the least significant
difference test.
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ABSTRACT

Yeh, Y. J.!, Tsay, T. T.2, and Chen, P 2012. The nematicidal effects of six insecticides on three soil
inhabitant nematodes. Plant Pathol. Bull. 21: 11-19. (* Glory biotech co., LTD, Chia-yi county 62158,
Taiwan, R.O.C.; > Department of Plant Pathology, National Chung Hsing University, Taichung 40221,
Taiwan, R.0.C.; 3 Corresponding author, E-mail: janetchen@nchu.edu.tw)

Six insecticides from pyrethroid, organophosphate, carbamate, nereistoxin, agricultural antibiotics and
neonicotine categories were tested against 2 plant parasitic nematodes (Meloidogyen incognita Chitwood,
1949, and Pratylenchus coffeae Zimmerman, 1898) and one free-living nematodes (Rhabditis sp. Goodey).
The results indicated that abamectin and cartap had the strongest nematicidal effects on M. incognita
juveniles; while abamectin and profenofos had similar effects on P. coffeae. Abamectin, cartap and
profenofos had strong nematicidal effects on Rhabditis sp.. Imidacloprid had no nematicidal effects on all
three nematodes tested. In the egg hatching rate experiments, abamectin, cartap and permethrin showed
inhibition to M. incognita egg hatching rates in 2 out of three experiments. Abamectin and cartap
decreased the penetration rate of M. incognita, while abamectin, cartap and carbosulfan decreased that of P.
coffeae. The results in the pot experiments indicated some insecticides tested decreased the root knot
galling index and root lesion index, but the nematicidal effects were not consistent throughout experiments,
and could not reach the economic threshold. However, all six insecticides consistently decreased P.

coffeae populations in soil.

Keywords: abamectin, carbosulfan, cartap, imidacloprid, insecticides, profenofos, plant parasitic

nematodes.



