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In this study, we tested the effect of alternative food baits on the growth and
development of Neoseiulus longispinosus. Brine shrimp egg, cattail pollen and
corn pollen could not completely replace spider mite egg, and only feed with
spider mite egg can N. longispinosus complete 1ts life history. Comparing the
effects of feeding single or compound formula food baits (spider mite egg with
corn pollen ) on the progeny of female adult mites, 1t showed that the compound
food baits could increase the progeny with the average weekly egg production
(grains) of 1.62 £ 0.16, 1.57 £ 0.19, 1.78 £ 0.81, and 1.36 £ 1.29, respectively.
And in the contact toxicity test of Nesidiocoris tenuis, methomyl was the most
harmful in the pesticides; dinotefuran was the second harmful, followed by
acetamiprid, 1imidacloprid, thiamethoxam, pymetrozine, and flonicamid, all were
harmless. For the 8 miteicides and 9 fungicides, all were harmless to N. tenuis.
The three insecticides selected for the semi-field trial, in which the highest
residual toxicity was dinotefuran, which persisted until 21 days after
application to categorize of 1, followed by methomyl for 7 days and pymetrozine
for 1 day. We recommended not releasing the natural enemies until the IOBC
category was 1 after using these three insecticides to combine the biological
control and chemical control. Then we test different plant species affect the
longevity of N. tenuis adults. Results show that the male can survive to 45.1
days on sesames and the female to 39.9 days, which are longer than 1t on tomato
(male 6.3 days, female7.5 days). The development and survival of nymphs qg each
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plant species are not different. The developmental period of nymphs is about 16.5
days and all nymphs can grow to adults when feed on S. indicum. Conversely,
nymphs can survive only 4.4 days on tomato and no one can grow to adult. There
are no significantly different between each plant species of the nymphs emerged.
According to the results, we think the sesame are better banker plant species for

N. tenuis than tomato. Besides, Vegetative cultivation of Zoysia matrella 1is
unpropreate to Nesidiocoris's developement and unwell claim as ''Banker Plant''. Z
. matrella improved environment of cucumber cultivation that effective against
pests as well as traditional straw mulching. The pest control rate 1s 14~43.3% in
each test analysis. Because of vegetative cultivation, cucumbers will be
healthier to offer more native pest resistance and increased numbers of spiders.
Moreover, harvest period of cucumbers would be growth. Finally, we attempts to
establish the procedure of mating behavior of litchi stink bug. We want to
understand how this pest use vibrational signals to facilitate their mating
behavior, and to exploit this behavior to interrupt their mating for control
purpose. This study has found male possesses three types of signals and female
has two. In their mating behavior, male uses calling signals and copulation
signals, while female emits a unusual signals by abdomen tremulation. Both of
male and female are able to produce defensive signals when they are interfered.
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Table 1. Mortality of Neoseiulus longispinosus (Evans) protonymph by feeding
different food baits.

Time (Week) Treatment

Spider mite eggs Corn pollen  Brine shrimp eggs Cattail pollen
1 100£1.0b 69.0+12.0a 75.0+11.0a 76.0+11.0a
2 495+047b 100.0+£0.0a 100.0+0.0 a 100.0+0.0 a
3 742+ 6.4 - - -
4 852+7.6 - - -
5 93.3+3.3 - - -
6 100.0 £ 0.0 - - -

Mean = standard error. Means within each row followed by the same letter(s) are not
significantly different at 5% level by Fisher’s protected LSD test.
-: sample death.
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Table 2. Devolvement time, progeny, first oviposition time, longevity of Neoseiulus
longispinosus by feeding spider mite eggs.

First

Devolvement  Progeny . Longevity
Stage . oviposition
time(Day) (eggs) . (Day)

time(Day)
Egg 1 0 - -
Larva 1 0 - -
Protonymph 1 0 - -
Deutonymph 1-1.5 0 - -
Female 1 0.5+0.1 7 31
Total 5.5 0.5+0.1 - 36

-: sample death.
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Table 1. Mortality of Neoseiulus longispinosus by feeding different food baits.

Treatment
Time ' ' . .
(Week)  Spider mite eggs Splder mite cggs Corn pollen Brine shrimp Cattail pollen
with corn pollen egg

1 32.3+2.8b 47.1+8.7b 71.4+7.0a 880+23a 8l2+55a

2 59.5+5.4b 71.0+59b 96.7+3.3a 100.0+0.0a 100.0+0.0a

3 724+42c 85.2+50Db 97.6+24a - -

4 81.0+550D 943+4.4a 100'0: 00 - -
86.7+8.8b 97.1+29ab - - -
90.0+5.8b 100.0+£0.0a - - -
95.0+25° - - - -

Mean * standard error. Means within each row followed by the same letter(s) are not
significantly different at 5% level by Fisher’s protected LSD test.

-: sample death

%: no statistical analysis

=N -~ fRERE-E S RN R/ NS RE RG22 8
Table 4. Effect of feeding single or compound food baits on the fecundity of
Neoseiulus longispinosus.

Average offspring
Time . .
(Week) Spider mite eggs Splder mite eggs Corn pollen
with corn pollen
1 1.08+0.10b 1.62+0.16 a 0.00+£0.00 ¢
2 1.00+£0.43 ab 1.57+0.19a 0.33+0.33b
3 0.02+0.02a 1.78+0.81a -
4 0.00+0.00 a 1.36+1.29a -
5 0.02+£0.02* - -
6 0.10+0.10* - -
7 0.00 +£0.00* - -

Mean + standard error. Means within each row followed by the same letter(s) are not
significantly different at 5% level by Fisher’s protected LSD test.

- sample death

Z: no statistical analysis

- 11 -
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Table 1. Effects of residual toxicity on the corrected mortality (%) and toxicity
category rating by IOBC of Nesidiocoris tenuis in laboratory test.

Active ingredient (IRAC or FRAC) Corrected mortality (%)* 10BC category”
Insecticide/(IRAC)
Methomyl (1A) 949+5.1a 3
Bifenthrin (3A) 83+83c¢ 1
Acetamiprid (4A) 7.7+7.7c 1
Imidacloprid (4A) 79+40c 1
Dinotefuran (4A) 46.2+104b 1
Thiamethoxam (4A) 6.1+£3.0¢c 1
Pymetrozine (9B) 0.0+0.0c 1
flonicamid (29) 93+4.7¢c 1
Acaricide/(IRAC)
Lambda-cyhalothrin (3A) 102+62%a 1
Abamectin (6) 0.0+0.0% a 1
Clofentezine (10A) 13.5+10.1% a 1
Etoxazole (10B) 85+43%a 1
Flufenoxuron (15) 6.1+6.1%a 1
Acequinocyl (20B) 0.0+0.0% a 1
Fenazquin (21A) 24+24%a 1
Bifenazate (un) 48+48%a 1
Fungicides/(FRAC)
Pyraclostrobin (11;C3) 71+7.1%a 1
Kresoxim-methyl (11;C3) 127+ 6.5% a 1
Pyrimethanil (9;D1) 0.0£0.0% a 1
Iprodione (2;E3) 48+48%a 1
Difenoconazole (3;G1) 44+89%a 1
Myclobutanil (3;G1) 3.7+3.7% a 1
Copper hydroxide (M1) 196+ 13.1% a 1
Copper oxychloride + Copper hydroxide 0.0+ 0.0% 2 )
(M1)
Sulfur (M1) 7.4+74% a 1

Y Mean + standard error. Means within each column followed by the same letter(s) are not significantly
different at 5% level by Fisher’s protected LSD test.

Z: Laboratory initial toxicity test: 1 = harmless (< 50%), 2 = slightly harmful (50-79%), 3 = moderately
harmful (80-99%), 4 = harmful (> 99%).

- 12 -
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Table 2. Effects of residual toxicity on the corrected mortality (%) of Nesidiocoris tenuis in semifield test.

Active ingredient Corrected mortality (%)* (IOBC category)”

(IRAC) 1 DAT~ 3 DAT 7 DAT 14 DAT 21 DAT 28 Dat
Methomyl (1A) 100£0.0*a (4) 84.7+1.5b(4) 59+32c(1) 6.7 £ 3.8 ¢c (1) 6.8 £ 3.9 ¢ (1) -
Dinotefuran (4A) 911 £ 59a 4) 715+ 76 ab (4) 685+ 122 ab (4) 444 +80bc (2) 173 £ 57 c (1) 23.6 £ 12.1 ¢ (1)
Pymetrozine (9B) 156 £ 9.7 a (1) 6.8 £ 39 a (1) 44 £ 44 ab (1) 89 £ 59 a (1) 6.8 £ 39 a (1) -

X: Mean = standard error. Means within each row followed by the same letter(s) are not significantly different at 5% level by Fisher’s protected LSD test.
Y: Semi-field test: 1 = harmless (< 25%), 2 = slightly harmful (25-50%), 3 = moderately harmful (5 1-75%), 4 = harmful (> 75%).
. DAT: days aftertreatment.

-: not tested.

- 13 -
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Table 1. Female and male longevity, female fecundity, nymph survival, nymph development time and adult sex ratio of Nesidiocoris tenuis reared on different

plant species without prey at 26 + 1 °C, 70% RH and 12: 12 h L: D.

Longevity (days) ) Nymph
] Nymph survival Percentage of
Plant Sample (n) Fecundity development
Male Female rate (%) ] female progeny (%)
time (days)
Tomato 30 6.3+0.3*b 7.5+0.5Db 125+0.7a 0b 44+02b N/A
Sesame 30 45.1+44a 399+34a 148+1.1a 85.8+34a 16.5+0.3a 462+ 3.2

X: Mean = standard error. Means within each column followed by the same letter(s) are not significantly different at 5% level by Fisher’s protected LSD test.
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Fig. 1. The waveform (left) and spectrum (right) of calling signals of male litchi stink bug.
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Fig. 2. The waveform (left) and spectrum (right) of male copulation signals of litchi stink bug.
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Fig. 3. The waveform (left) and spectrum (right) of defensive signals of litchi stink bug.
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