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Abstract

Seedlings of field bean (Phaseolus vulgaris var. communis Aeschers) with and without the leaf miner (Liriomyza sativae
Blanchard) were used to study the effects of three insecticides (oxamyl SL, abamectin EC, cyromazine SL, and cyromazine WP)
against the different life stages of L. sativae by dipping method. The results showed that all these insecticides have a significant
lethal effect on L. sativae and can be used to control the leaf miner. The highest lethal effect of oxamyl and abamectin was recorded
for the egg and larval stages with a survival rate of 0%, and the second most effective period was the adult stage. The adult-24-
hour survival rate, the number of eggs and number of feeding stipples were reduced by 18.3-26.0, 97.3-98.9 and 95.2-97.3%,
respectively, and the longevity, adult progeny and the number of feeding stipples after 24 hours also decreased by 50.3-62.9, 95.5-
98.9 and 89.3-99.9%, respectively. The highest lethal effect of the two cyromazine formulations was recorded for the larval stage
with a survival rate of 0%; the second most effective period was the egg stage, although hatching was not affected, while the larval
mortality of the 1st, 2nd and 3rd instars was 60.6-64.0, 94.2-98.2 and 100%, respectively. The least affected was the adult stage with
no direct effect on the adult-24-hour survival rate and the number of eggs and number of feeding stipples. However, the adult
progeny and the number of feeding stipples after 24 hours decreased by 73.9-85.2 and 73.4-75.9%, respectively.
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Table 1. Chemicals used in this study

Common names and  Dilution Chemical

formulation factor subgroup Activity Manufacturer
Oxamyl 10% SL 250 carbamate Insecticide, acaricides, nematicides Sundat (s) PTE Ltd.
Abamectin 2% EC 1000 avermectin Insecticide, acaricides, nematicides Syngenta Taiwan
Ltd.
Cyromazine 8.9% SL 1000 triazine Insecticide (insect growth regulator), Syngenta Taiwan
acaricides Ltd.
Cyromazine 75% WP 4000 triazine Insecticide (insect growth regulator), Syngenta Taiwan

acaricides Ltd.
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Table 2. Percentage survival rate of the immature stages of Liriomyza sativae after the eggs were treated with various

insecticides”
.. Larva
Insecticides Egg Ist ard total Pupa Egg-pupa
Oxamyl 0b? - - - - 0Ob
Abamectin 0b - - - - - 0b
Cyromazine SL  96.6 + 1.5a 39.4 +4.3b 1.8+1.8b 0b 0b - 0b
Cyromazine WP 94.1 + 2.8a 36.0 = 2.7b 5.8 + 2.6b 0b 0b - 0b
CK 952+ 1.1a 944+19a 983+10a 96.0x1.4a 884=x13a 725:48 60.8+3.1a

1

Seedlings of field bean infested by 70-100 L. sativae eggs were dipped in an insecticide solution for 1 min.

Untreated controls were dipped in distilled water. Each treatment had 4-6 replications, which contained one
seedling in an individual acrylic cylinder (20 cm diameter x 25 cm high) and was placed under 25°C, 14L:10D,

and 65-85% R.H. 30 min after treatment.

Means (X + SEM) within each column followed by the same letter are not significantly different (p < 0.05,

LSD). Data were transformed to arcsinvx prior to ANOVA.
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Table 3. Percentage survival rate of the immature stages of Liriomyza sativae after the third instars were treated with

various insecticides”

Percent survival

Insecticides

Larva Pupa Larva-pupa
Oxamyl 0b? 0Ob
Abamectin 0Ob Ob
Cyromazine SL Ob 0b
Cyromazine WP 0Ob - 0b
CK 100a 86.2 + 2.0 86.2 + 2.0a

U Seedlings of field bean infested by 20-30 L. sativae larvae were dipped in an insecticide solution for 1 min.
Untreated controls were dipped in distilled water. Each treatment had 4-6 replications, which contained one
seedling in an individual acrylic cylinder (20 cm diameter x 25 cm high) and was placed under 25°C, 141:10D,

and 65-85% R.H. 30 min after treatment.

9 Means (X + SEM) within each column followed by the same letter are not significantly different (p < 0.05,
LSD). Percentage of survival data were transformed to arcsin/x prior to ANOVA.
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Table 4. Percentage survival rate, progeny and feeding stipples of Liriomyza sativae adults treated with various
insecticides within 24 hours®

Percent survival of adult No. progeny/10 females Percent  No. feeding
Insecticides n Female Male Egg Larva Pupa  survivalof  stipples/
Ist 9nd 3rd egg 10 females
Oxamyl 5 740+ 247 52.0+3.7Bc 5x1b Oh Oc - Ob Ob 50 £ 12b
Abamectin 5 81.7+48Ab 783 +5.4Ab 2+0b Ob - - - Ob 28£3b
Cyromazine SL 4 100Aa 95.0£29Aa 150282 141+27a 46+Th 2+1b 0b 995022 967+ 170a
Cyromazine WP 3 98.0£20Aa 98.0£20Aa 181x14a 179%13a 46:3b 51 b 99.1+04a 1265 + 164a
CK 5 100Aa 96.0+40Aa 186132 185+13a 185+13a 185+13a 185+13a 99.7+03a 1048+121a

Y Seedlings of field bean were dipped in an insecticide for 1 min. Untreated controls were dipped in distilled water. Each
treatment contained two seedlings in an individual acrylic cylinder (20 cm diameter x 25 cm high). Thirty minutes after treatment,
10 pairs of 2-day old L. sativae adults were released into the cylinder and placed under 25°C, 14L:10D, and 65-85% R.H.

2 Means (X + SEM) of percent survival of adult followed by the same uppercase letter denote that there are no significant
differences between sexes (p < 0.05, t-test). Means ( X = SEM) within each column followed by the same lowercase letter are
not significantly different (p < 0.05, LSD). The percentage of survival data was transformed to arcsin./x prior to ANOVA.
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Table 5. The longevity, fecundity and feeding stipples of Liriomyza sativae adults treated with various insecticides
after 24 hours”

Longevity (d) Fecundity/female )
Insecticides . Female No. feeding
Female Male No. 3rd No. pupae  No. adults proportion  stipples/female
instars
Oxamyl 10 53:04Ab” 6.5+0.5Ab 1+1c 1+1c 1+1d - 1+1c
Abamectin 14 71+12Ab  54+0.5Ab 5+3c 5+3c 4 +3cd 0.56 + 0.04a 100 = 48¢

CyromazineSL. 10 11.1:0.6Aa 11.3+0.8Aa 31+5b 31+5b 23 +4b 0.54 £ 0.04a 248 + 35b

Cyromazine WP 13 11.5:0.6Aa 9.3+ 1.0Aa 19+2b 18+2b 13+ 1be 0.52 £ 0.04a 225 £ 33b

CK 6 143:x12Aa 122:2.1Aa 128+18a  117+20a 88 + 14a 0.46 + 0.03a 932 + 83a

U For every replicate, one pair of 3-day old L. sativae adults that had survived after 24 h of insecticide treatment
was placed in the acrylic cylinder (20 cm diameter x 25 cm high) under 25°C, 14L:10D, and 65-85% R.H.
Untreated field bean seedlings were provided every day.

? Means (X + SEM) of longevity followed by the same uppercase letter denote that there are no significant
differences between sexes (p < 0.05, ¢t-test). Means ( X + SEM) within each row followed by the same letter are
not significantly different (p < 0.05, LSD).
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Effect of Common Insecticides on Liriomyza sativae Blanchard
(Diptera: Agromyzidae)

Ching-Chin Chien*, and Shu-Chen Chang

Applied Zoology Division, Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung County 41362, Taiwan

ABSTRACT

Seedlings of field bean (Phaseolus vulgaris var. communis Aeschers) with
and without the leaf miner (Liriomyza sativae Blanchard) were used to study
the effects of three insecticides (oxamyl SL, abamectin EC, cyromazine SL, and
cyromazine WP) against the different life stages of L. sativae by dipping
method. The results showed that all these insecticides have a significant lethal
effect on L. sativae and can be used to control the leaf miner. The highest lethal
effect of oxamyl and abamectin was recorded for the egg and larval stages with
a survival rate of 0%, and the second most effective period was the adult stage.
The adult-24-hour survival rate, the number of eggs and number of feeding
stipples were reduced by 18.3-26.0, 97.3-98.9 and 95.2-97.3%, respectively, and
the longevity, adult progeny and the number of feeding stipples after 24 hours
also decreased by 50.3-62.9, 95.5-98.9 and 89.3-99.9%, respectively. The highest
lethal effect of the two cyromazine formulations was recorded for the larval
stage with a survival rate of 0%; the second most effective period was the egg
stage, although hatching was not affected, while the larval mortality of the 1st,
2nd and 3rd instars was 60.6-64.0, 94.2-98.2 and 100%, respectively. The least
affected was the adult stage with no direct effect on the adult-24-hour survival
rate and the number of eggs and number of feeding stipples. However, the
adult progeny and the number of feeding stipples after 24 hours decreased by
73.9-85.2 and 73.4-75.9%, respectively.
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