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Abstract

In Taiwan Hemiptarsenus varicornis (Girault) and Neochrysocharis formosa (Westwood) are important native parasitoids of
Liriomyza trifolii (Burgess). Seedlings of field bean with either parasitoid or L. trifolii were used to study the effects of six insecticides
(cartap, thiocyclam, triazophos, pyrazophos, abamectin, and cyromazine) on the different life stages of parasitoids by dipping
method in the laboratory. The results showed that the susceptibility to insecticides were similar for both parasitoids. The most toxic
insecticides were cartap, thiocyclam and triazophos, followed by pyrazophos, abamectin and cyromazine. The adult stage was more
vulnerable to the tested insecticides than the immature stages. N. formosa was generally more tolerant to five of the insecticides
tested than H. varicornis, but the susceptibility of both parasitoids to triazophos was similar. When comparing the use of only one
of the parasitoids with the combination of both parasitoid and insecticide, the percentage of hosts killed by applying the parasitoid
and the insecticide simultaneously increased 10.9 ~ 11.1 and 30.6 ~ 30.8% for H. varicornis and N. formosa, respectively. The results
of this study suggest that cyromazine can conserve parasitoids and could be incorporated into L. trifolii control programs.
Strategies for integrated management of disease, pests and mites on Gerbera jamesonii Bolues ex Hook. F. were also discussed.
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Table 1. Chemicals and concentrations used for this study and their characters

Common names and Dilution

formulation factor Chemical class Use type Manufacturer
Cartap 50% S.P. 1000 nereistoxin insecticide Harvest Chemical Co., Ltd.
Thiocyclam 50% W.P. 1000 nereistoxin insecticide Worldwide Agrochemical Co., Ltd.
Triazophos 40% E.C. 1000 organophosphate insecticide, Gharda Chemicals Ltd., India
acaricide,
nematicide
Pyrazophos 30% E.C. 2000 organophosphate insecticide, BASF Taiwan Ltd.
fungicide
Abamectin 2% E.C. 2000 avermectins insecticide, Syngenta Taiwan Ltd.
acaricide,
nematicide
Cyromazine 75% W.P. 5000  triazine insecticide Syngenta Taiwan Ltd.
(insect growth
regulator)
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Table 2. Survival rate of immature stages of Hemiptarsenus varicornis and Neochrysocharis formosa after their eggs

were treated with various insecticides”

Percent survival

Insecticides n

Egg Larva Pupa Egg-pupa

H. varicornis
Cartap 5 25.0 £ 4.3¢” 16.2+9.1b 100.0a 3.9 +1.9cd
Thiocyclam 4 43.9 + 8.6b 8.2+ 3.2bc 33.3 £ 33.3bc 0.9+0.9d
Triazophos 4 53.6 £ 6.3b 1.1+1.1c 25.0 + 25.0c 0.7+0.7d
Pyrazophos 5 93.7+0.8a 9.2 1 3.6bc 83.4 £ 9.6abc 6.4+2.1c
Abamectin 5 96.9 £ 1.4a 93.1+£1.5a 94.1+1.8a 87.5 £ 2.0ab
Cyromazine 4 974+ 1.7a 94.6 £ 2.4a 88.7+ 3.2ab 81.5+£2.3b
CK 4 96.0 + 2.6a 100.0a 97.0 £ 2.0a 93.0+1.7a
N. formosa

Cartap 4 98.5 + 0.5ab 81.9+7.2b 23.9+2.2d 19.3 + 2.6¢
Thiocyclam 4 97.8 +1.4ab 87.3+4.3b 60.9 +9.8¢c 52.5 +9.0b
Triazophos 4 100.0ab od - od
Pyrazophos 5 96.1+1.8b 68.7 £ 1.8¢c 89.8 £3.3b 59.7+4.6b
Abamectin 5 97.3 £ 1.9ab 99.2 £ 0.5a 974+12a 93.2+2.7a
Cyromazine 5 100.0a 99.1£0.6a 93.6 £ 2.1ab 92.7+0.4a
CK 4 98.2 + 1.2ab 99.5 + 0.6a 98.1+1.2a 95.8 + 1.6a

U Seedling of field bean inoculated with 20-50 eggs were dipped in insecticide solution for 1 min. Untreated
controls were dipped in distilled water instead. Each treatment contained one seedling in an individual acrylic
cylinder (20 ecm diameter x 25 cm high) and they were 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 arcsin+/x prior to ANOVA.
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Table 3. Survival rate of immature stages of Hemiptarsenus varicornis and Neochrysocharis formosa after their
mature larvae were treated with various insecticides”

Insecticides n

Percent survival

Larva Pupa Larva-pupa
H. varicornis
Cartap 4 61.9 +2.7¢? 38.0 £5.3d 23.7+£3.9d
Thiocyclam 5 86.8 £ 2.0c 7.6 +4.0e 6.8 £ 3.6e
Triazophos 5 93.1+0.8b 89.5+2.4b 83.3+2.4b
Pyrazophos 5 77.8+2.2d 60.4 £ 2.1c 40.7 £ 2.0c
Abamectin 5 87.3+1.2c 945+ 1.7b 82.411.6b
Cyromazine 4 98.2+1.0a 100.0a 98.2+1.0a
CK 4 98.4+1.0a 96.3 + 1.5ab 94.7+2.1a
N. formosa

Cartap 5 95.6 £ 0.8b 22.1+5.3d 21.0 +4.9¢
Thiocyclam 5 99.0 £ 0.6a 412+5.1c 40.7 £ 4.8d
Triazophos 3 93.8+1.9b 83.91£4.9b 79.7 + 3.9bc
Pyrazophos 5 89.3+2.7¢c 76.4 +1.8b 68.2 £2.7c
Abamectin 5 91.1+ 1.1be 93.9£2.0a 85.4£0.9b
Cyromazine 4 98.4 £ 0.5ab 95.8+1.6a 94.3+1.8a
CK 4 98.6 + 0.8a 97.6 £ 1.6a 96.3+1.1a

U Seedling of field bean inoculated with 20-40 larvae was dipped in insecticide solution for 1 min. Untreated
control was dipped in distilled water instead. Each treatment contained one seedling in an individual acrylic
cylinder (20 cm diameter x 25 cm high) and they were 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 arcsin/x prior to ANOVA.

M E - B8 % R M L im s
I > BEBL=35H0 ~ EIREL ~ BEPHBLRIG & 5E %
RE R e 2 G4 R 0~ 68.7 ~ 81.9~
87.3% » EiFt ~ TRIGZ B I A S 45 B T
K FIE 4 23.9 609 K 89.8% (£
U)o % SETHIEONES B IR B E DL SR R
& HRBEF » BREMGZE A » 5
1EIERERERS 0~ 19.3 K 52.5~59.7% ° £
FA Bl By T BBk 2 A e I SRS 5 5 O
BE RN AEREE 92.7~93.2% (£
)

=BG EA BRI R MR 2 E

282 HEE#SE - TLEENLY

SR E SRR EE R T R R
ot > g A B N R 2 0 [
R B GRETEIN A (£
=) o WIEFE ~ A ~ WG BT ET ~ =
PABE Sk o2 (G ZR RS 61.9~77.8~86.8
~87.3 ~93.1% ; WilhZ ~ B5ft ~ Hfin ~ =
Ve 1 BRL R EEL YT AN (E B0 0 2 A7 T AR 5 e
7.6~ 38.0 ~ 60.4 ~ 89.5~94.5% » IR 4hER%E
BRI AEE LSRR 6.8 ~ 23.7 ~ 40.7 ~
82.4~83.3% B (94.7%) [ 2 RHE =
/E'\: o

HEPh Mg SR R AR EE R PR A 1 A Bl
BEWIRIL > 1A e B R R 2



RO R AR R T REE RE %2 PR

Table 4. Emergence rate of Hemiptarsenus varicornis and Neochrysocharis formosa after their pupae treated with

various insecticides”

H. varicornis N. formosa

Insecticides

n X +SEM n X +SEM
Cartap 5 2.8+1.7d? 5 91.3+ 1.7cd
Thiocyclam 6 3.3+1.9d 5 83.7+4.8d
Triazophos 4 76.4 £ 5.0b 6 86.1 1 3.2cd
Pyrazophos 5 59.9+2.4c 5 62.4+1.9e
Abamectin 5 86.4+0.2b 5 92.6 + 3.3bc
Cyromazine 4 89.0 £ 2.0b 7 98.9+1.1a
CK 4 97.3+1.6a 4 98.0 + 3.3ab

U Seedling of field bean inoculated with 20-40 pupae was dipped in insecticide solution for 1 min. Untreated
control was dipped in distilled water instead. Each treatment contained one seedling in an individual acrylic
cylinder (20cm diameter x 25 cm high) and they were placed under 25°C, 141:10D, and 65-85% R.H. 30 min

after treatment.

? Means within each column followed by the same letter are not significantly different (p < 0.05%, LSD). Data

were transformed to arcsinx prior to ANOVA.
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Table 5. Survival rate, host killed rate and progeny of Hemiptarsenus varicornis and Neochrysocharis formosa during
their adult stage treated with various insecticides for 24 hours”

Percent survival of adult Percent host killed/ Progeny/20 females
Treatment Female Male 20 females No. adults Female proportion
2 B A A B 12 B A B
H. varicornis
Cartap + wasp 0d” - 0e 99.8+0.2a - Oc
Thiocyclam + wasp 0d - Qe 100a - (c
Triazophos + wasp  10.0+7.1c 21216.3d 1002 - Oc

Pyrazophos + wasp  474+5.0Ab 27.9476Ac 43.7+36c 99.9101Aa 998:024a  12£4Ac  1413Ab 0.1310.06Bb 048+0.04Ab
Abamectin + wasp ~ 48.0£2.8Bb 80.614.2Ab 59.414.8b 100Aa  99840]Aa  13+4Ac  22+6Ab 013£0.05Bb 0.380.08Ab
Cyromazine + wasp 975+ 14Aa  100Aa 975+14a 998+02Aa  100Aa 58+7Bb  84+5Aa 04310.02Ba 0.70£0.07Aa

Water + wasp 100Aa 100Aa 100a 889+29Ab 889:29Ab  T7+8Aa  T7:8Aa 051:0.03Aa 0.51:0.03Ab
N. formosa

Cartap + wasp 0d - 0d 100a - 0d -

Thiocyclam + wasp 0d - 0d 99.8£0.1a - 3+1d 0.64£0.16a

Triazophos + wasp 0d 0d 99.9+0.1a - 0d

Pyrazophos + wasp  30.0£2.9Ac 4.7+31Bc  50.0£2.9¢ 100Aa  99.8£0.1Aa  45+T7Ac  43+3Ab 0.53:+0.05Aa 0.6810.05Aa

Abamectin + wasp 933+ 1.7Ab TL5+4.0Ab 933£33b 99.9101Aa  100Aa 3ltdAc  22+4Ac 048+0.04Ab 0.46£0.04Ab

Cyromazine + wasp 99.0+ L.0Aa  100Aa 99.0£1.0a 999+01Aa  100Aa 101+14Ab  45+9Bb 0.6310.06Aa 0.69+0.05Aa

Water + wasp 100Aa 100Aa 100a 69.2+15Ab 692:+15Ab 164:8Aa 164+8Aa 0.70+0.03Aa 0.7010.03Aa

U Seedling of field bean infested by 60-80 third-instars of L. trifolii was dipped in insecticide solution for 1 min.
Untreated control was dipped in distilled water instead. Each treatment had 3-5 replications, which contained
4-5 seedlings in an individual acrylic cylinder (20 cm diameter x 25 cm high). Twenty pairs of 2-day old wasp
adults were released into the cylinder and placed under 25°C, 14L:10D, and 65-85% R.H.

9 A: After field bean leaf with L. trifolii larvae treated with insecticide for 30 min.
B: After field bean leaf with L. ¢rifolii larvae treated with insecticide for 1 day.

¥ Means (X + SEM) within each row followed by the same uppercase letter are not significantly different (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). Percentage of survival data were transformed to arcsiny/x prior to ANOVA.
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Table 6. The longevity, fecundity and host-killing capability of insecticides treated Hemiptarsenus varicornis and
Neochrysocharis formosa adults on untreated field bean seedling”

Longevity (d) Fecundity No. hosts killed/female
(no. offspring Fema.le . Host Parasitized/
Treatment n Female Male wasps/ffemale) proportion  Parasitized feeding Total host feeding
H. varicornis
Abamectin 12 88+ 1.8Ab 9.9+ 1.7Ab 16+ 9c 0.80£0.06a 17+9c 37+18¢c 53 +26¢ 0.47 £0.04c
Cyromazine 9 17.7+12Aa 152+1.1Aa  95+13b  0.69£0.02b 104+15b 93+13b 197£25b 1.11+0.05a
CK 11 21.6+1.6Aa 151+1.2Ba 181+22a  0.61£0.02c 187+19a 249+2la 436+38a 0.75+0.05b
N. formosa
Abamectin 12 52+0.3Bb 6.9+0.7Aa 4+4b 0.49 £ 0.03a 51+ 5b 3+3b 8+8b 0.14£0.14c
Cyromazine 7 21.4+15Aa 7.0+0.7Ba 215+20a 044+0.04a 243+23a 114+9a 357+3la 2.14+0.10a
CK 17 223+12Aa 75+0.7Ba 188+18a 046+0.04a 198+17a 155+17a 354+32a 1.37+0.14b

U For every replicate, one pair of 3-day old wasp adults that had survived after 24 h insecticide treatment were
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 seedling infested by 30-40 3rd-instars of L. ¢rifolii 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, ¢-test). Means (X + SEM) within each row followed by the same lowercase

letter are not significantly different (p < 0.05, LSD).
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The Effect of Common Insecticides on Two Parasitoids
(Hymenoptera: Eulophidae) of Liriomyza trifolii (Burgess)
(Diptera: Agromyzidae)

Ching-Chin Chien*, Shiu-Chih Ku, and Shu-Chen Chang
Division of Applied Zoology, Taiwan Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung 413, Taiwan

ABSTRACT

In Taiwan Hemiptarsenus varicornis (Girault) and Neochrysocharis formosa
(Westwood) are important native parasitoids of Liriomyza trifolii (Burgess).
Seedlings of field bean with either parasitoid or L. trifolii were used to study
the effects of six insecticides (cartap, thiocyclam, triazophos, pyrazophos,
abamectin, and cyromazine) on the different life stages of parasitoids by
dipping method in the laboratory. The results showed that the susceptibility to
insecticides were similar for both parasitoids. The most toxic insecticides were
cartap, thiocyclam and triazophos, followed by pyrazophos, abamectin and
cyromazine. The adult stage was more vulnerable to the tested insecticides than
the immature stages. N. formosa was generally more tolerant to five of the
insecticides tested than H. varicornis, but the susceptibility of both parasitoids
to triazophos was similar. When comparing the use of only one of the
parasitoids with the combination of both parasitoid and insecticide, the
percentage of hosts killed by applying the parasitoid and the insecticide
simultaneously increased 10.9~11.1 and 30.6~30.8% for H. varicornis and N.
formosa, respectively. The results of this study suggest that cyromazine can
conserve parasitoids and could be incorporated into L. ¢rifolii control programs.
Strategies for integrated management of disease, pests and mites on Gerbera
Jamesonii Bolues ex Hook. F. were also discussed.

Key words: Liriomyza trifolii, Hemiptarsenus varicornis, Neochrysocharis
formosa, insecticides, stages
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