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1.This study evaluated the susceptibility of Neoseiulus Ilongispinosus to four
commonly used agricultural pesticides-bifenazate, etoxazole, lambda-cyhalothrin,
and abamectin. The test results showed that, one day after application on
strawberry plants, the corrected mortality of N. longispinosus was 2.0%2.0%, 8.0
*4.0%, 8.9%6.3%, and 8.0%4.2% for bifenazate, etoxazole, lambda-cyhalothrin, and
abamectin, respectively. According to the International Organization for
Biological Control (IOBC), all the above pesticides are classified as Class 1
(harmless). The corrected mortality of all the pesticides remained below 25% on
the 3td, 7th and 140 days after application, indicating that these pesticides
did not have acute toxicity or toxic accumulation on N. Jongispinosus. Based on
the test results, N. longispinosus can be released for integrated pest management
(IPM) one day after the application of these pesticides, which can effectively
reduce the field mite population density.

2. The genus Stethorus comprises predatory beetles that are specialized in
feeding on spider mites, demonstrating great efficacy as a biological control
agent internationally. In this study, local populations in Taiwan were collected
and taxonomically identified as the native species Stethorus aptus Kapur, 1948.
To establish a rearing system for S. aptus, four different Fabaceae crops
infested with spider mites were tested. The number of progeny produced was
counted 30 days after the introduction of adult beetles. Results showed that
smooth-leaf crop systems A and C yielded the highest numbers of F; adults, which

served as the mass production indicator, with up to 65 F; adults produced from
two paired Fy adults, representing a 16-fold increase. This was significantly

higher than the 6.5-fold increase observed in the hairy-leaf crop system D. In
contrast, system B, which featured hooked trichomes on the leaf surface, was
unsuitable for mass production, as S. aptus larvae could not survive. When
comparing the costs of smooth-leaf crop systems A and C (based on the seed cost
per adult beetle produced), system C was three times more expensive than system
A. Therefore, Fabaceae crop A was selected as the optimal choice for maximizing
offspring production while minimizing costs. This study provided the basic
information on rearing S. aptus on a broad scale.

3. Banker plants can provide habitats and breeding environment for natural
enemies of pests. Developing appropriate application models can effectively
increase the likelihood of these beneficial 1insects establishing populations 1in
the field. The greenhouse evaluation of the dispersal ability of Nesidiocoris
tenuis 1n combination with banker plants revealed that, 1in the absence of
alternative food sources, a new generation of adult N. tenuis emerged on the
banker plants two weeks after introduction. The population of N. tenuis on banker
plants was able to spread over a distance of more than 5 meters, Wiﬁh I%;E
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population on tomato plants within a radius of 2.5 to 3 meters from the banker
plants remaining relatively stable. Therefore, a recommended spacing of 5 meters
between banker plants 1s suggested for field implementation. The greenhouse
evaluation of the establishment of N. fenuis population in combination with
banker plants showed that, to ensure stable population establishment, 1t 1s
recommended to release 1-2 N. tenuis per tomato plant every 2 weeks. Releasing
them 3 times consecutively can maintain a population density of 5 N. tenuis per
tomato plant. Establishing the natural enemy population during the early stages
of silverleaf whitefly (Bemisia tabaci) occurrence can effectively control
whitefly numbers in the field without significantly harming tomato yield. Yet, 1in
the field trial, the release model established through the greenhouse trial did
not yield ideal results. N. tenuis failed to establish a population at the
appropriate time 1n the field, leading to a continuous increase in the whitefly
population. The reason for this was that the test field was simultaneously
infested by other pests besides the whitefly, prompting the farmer to use
additional chemical pesticides, which inadvertently affected the establishment of
the N. tenuis population. Therefore, effective biological control applications
not only require the establishment of release models but also the integration of
other compatible control methods (such as field sanitation and weed management)
to effectively suppress target pests.

4.In the pesticide-free area, whiteflies posed no threat from planting to
harvesting due to sod culture. Both the monitored population size and the
occurrence frequency per plant (43%) were low and did not cause any harm,
outperforming the pesticide-treated area. Preventive use of insecticides leads to
widespread whitefly infestation. Spiders, naturally occurring predators, were
found only in the pesticide-free area and showed population growth, with a 100%
occurrence frequency. On average, sod-cultivated areas had up to 24 spiders on
trellises near each plant. Most of these spiders were Cyclosa mulmeinensis (_FHEE
k). Using insecticides would eliminate all spiders. Transferring spider-laden
webs to new sod-cultivated greenhouses allowed the area to be populated within
six months, demonstrating effective predation. This method, combined with
environmental management, shows potential for becoming a new-generation
biocontrol product. Other natural predators like long-legged flies and ladybugs
were completely eliminated in pesticide-treated areas but naturally appeared in
pesticide-free zones. No omnivorous bugs of Miridae were observed; 1instead,
omnivorous bugs of Lygaecidae appeared. Parasitoid wasps of Aphelinidae were only
found 1n pesticide-treated areas with severe whitefly infestations. Sod culture
also continued to show 1ts benefits i1n soil temperature regulation, reducing
surface soil temperature by up to 3°C and leaf temperature by an average of 1-2°
C. These findings highlight how sod culture enhances the diversity of natural
predators, optimizes plant growth conditions, and provides multiple benefits.
This method can achieve pesticide-free cultivation from planting to harvesting,
meeting organic certification standards.
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Table 1. The number of progeny 30 days after introduction of the 2 pairs of Stethorus aptus adults in different Fabaceae crop systems.

Plant species n Adult Pupa Larva Egg
Fabaceae crop A 9 44.2 +7.0%ab 38+1.2a 6.6+2.0a 129+ 6.8 ab
Fabaceae crop C 9 654+14.0a 1.8£05a 10.1£28a 149+42a
Fabaceae crop D 9 259+£10.0b 30£1.8a 47+2.4a 0.6£0.6b

X: Mean =+ standard error. Means within each row followed by the same letter(s) are not significantly different at 5% level by Dunnett's test.
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Table 2. Estimation of the plant costs required for mass-rearing of S. aptus F1 progeny adults using different Fabaceae crop systems throughout

the entire experimental period.

Plant species Fabaceae crop A Fabaceae crop C Fabaceae crop D
The cost of Fabaceae crops (NTD/cage) 12.0 52.8 3.8
F1 progeny adults of S. aptus (No. /cage) 44.2 65.4 259

The cost of Fabaceae crops per F1 progeny
adults of S. aptus (NTD / No.)

0.27 0.81 0.15
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Figure 1. Monitoring of cucurbit crops treated with plastic silver-black film and sod culture. The occurrence
frequency of whiteflies (Bemisia tabaci) was observed in (A) the pesticide-treated area of "Cixin" muskmelons in
Taibao city, Chiayi, and (B) the pesticide-free cultivation area of "Chia Yu" muskmelons in Sanyi Township, Miaoli.

- 20 -

1131052


https://www.coa.gov.tw

Whitefly numbers

(A) (B)
18000 18000
16000 - 1- 16000 |-
14000 k 14000
12000 - 12000
10000 - = 10000 = —e— Plastic film
Sod culture
8000 8000 =
6000 6000 =
4000 4000 =
2000 2000 = 5
, , , , , o Nt y
o > S
)lb‘\b‘\\:9 le‘\b«\’fL Qlu\b«\'ﬁ3 ’LQ,LD‘\%\% ,Lgl“\(o\@ lolbp\lg }u\b‘\\’ ,-LQ’LB‘\D(\’L ,Lglu\c’\\/ ’Lglm\"\l ’L@m\b\\/ ,Lglu\e’\l

Date

B _ - EEREEREYUEBREBEANEETEEE  HRENENRFA LEFTA)EZEZRFETFEE/N”
ZV-REGEBEHE-—SRMNEINEL-BREEFRIFE

Figure 2. Monitoring of cucurbit crops treated with plastic silver-black film and sod culture. The number of
tobacco whiteflies (Bemisia tabaci) on sticky traps was recorded in (A) the pesticide-treated area of “Cixin”
muskmelons in Taibao city, Chiayi, and (B) the pesticide-free cultivation area of "Chia Yu" muskmelons in Sanyi
Township, Miaoli.
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Figure 3. Monitoring of cucurbit crops treated with plastic silver-black film and sod culture. The occurrence
frequency of spiders on trellises was observed in (A) the pesticide-treated area of "Cixin" muskmelons in Taibao
city, Chiayi, and (B) the pesticide-free cultivation area of "Chia Yu" muskmelons in Sanyi Township, Miaoli.
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Figure 4. Monitoring of cucurbit crops treated with plastic silver-black film and sod culture. The number of spiders
on trellises was recorded in (A) the pesticide-treated area of "Cixin" muskmelons in Taibao city, Chiayi, and (B) the
pesticide-free cultivation area of "Chia Yu" muskmelons in Sanyi Township, Miaoli.
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Figure 5. Monitoring of cucurbit crops treated with plastic silver-black film and sod culture. The number of spiders
on sticky traps was recorded in (A) the pesticide-treated area of "Cixin" muskmelons in Taibao city, Chiayi, and (B)
the pesticide-free cultivation area of "Chia Yu" muskmelons in Sanyi Township, Miaoli.
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Figure 6: Monitoring of cucurbit crops treated with plastic silver-black film and sod culture. The number of
ladybugs on sticky traps was recorded in (A) the pesticide-treated area of "Cixin" muskmelons in Taibao city,
Chiayi, and (B) the pesticide-free cultivation area of "Chia Yu" muskmelons in Sanyi Township, Miaoli.
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Figure 7: Monitoring of cucurbit crops treated with plastic silver-black film and sod culture. The number of long-
legged flies (Dolichopodidae) on sticky traps was recorded in (A) the pesticide-treated area of "Cixin" muskmelons
in Taibao city, Chiayi, and (B) the pesticide-free cultivation area of "Chia Yu" muskmelons in Sanyi Township,
Miaoli.
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Figure 8: Monitoring of cucurbit crops treated with plastic silver-black film and sod culture. The number of
parasitoid wasps of the Aphelinidae family on sticky traps was recorded in (A) the pesticide-treated area of "Cixin"
muskmelons in Taibao city, Chiayi, and (B) the pesticide-free cultivation area of "Chia Yu" muskmelons in Sanyi
Township, Miaoli.
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