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(monitoring) » K&Ei#A (mass trapping)
A% (lure and kill) A FEIT# (mating

KR— BHE2025F383H=ECNERE

disruption) @9 65, 60) o B g 2K B2 /E B iHY)
fRE&EZE M (plant protection products, PPPs)
EHEZEREL - 55— e E SRS
B 1978 SEA%HERT Gossyplure » 1E Ry 4L
Fg% &k (Pectinophora gossypiella) WIAZHC
FHEEBEAH 9 o KRR
R HEZE » 2019 FAUFEAEh - 2ER
R B s SAHY R E M DU R 15.3%
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Table 1. Pheromone-based pesticide products approved in Taiwan as of March 3, 2025V

License 2)

License owner

number Trade name Target Application type License owner (in Chinese)
REERIZ2E Yi Jhih Chun Tobacco cutworm  Mass trapping  National farmers' rhiE R e
04368 4% (—FH) Spodoptera litura association VR =11
agricultural chemical LK
plant republic of
China
BEERIZEE Rih Ye Chun Beet armyworm Mass trapping  National farmers' rhE R e
04859 5# (H&E) S. exigua association IS =1y
agricultural chemical bk
plant republic of
China
EEERIZE Hsiang Lai B Diamondback moth Mass trapping ~ Sinon Corporation  BHELR A E R
06298 5% (FARIH) Plutella xylostella A
BB Love Trap slow-  Tobacco cutworm — Mass trapping  Chung Hsi Chemical H1pg{02 T 2
06330 5% release S. litura Plant, Ltd. BRI ERAE]
microcapsule
ointment
AR R
TRRBTEE )
ESEHEF I [somate Beet armyworm  Mating disruption Sinon Corporation — BHELR{HE R
03470 5% (EFIR) S. exigua JNE]

D Data form https://pesticide.aphia.gov.tw/information/Query/Register

2 Translate Chinese to English.
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Table 2. Insect pheromones used to control agricultural pests in Taiwan considered by this study

3 MY - SREH

fii (=) KRB (FR=) > Rl 37 M
BfE 5 MR BN S REE bt - HIAME
A B A% B T i DA
LSRR - IR A BF RASEES
T BN 1 54 R BRI B AT T T Bl R B
Ko ATRER R SE BN S i T
AYIRIRZ — o ARSCHEESE ~ B~ HEFEEE

Species

Classifications of
pheromone

Components of pheromone

References

Small tea tortrix
Adoxophyes sp.

Rice stem borer
Chilo suppressalis

Litchi fruit borer

Conopomorpha sinensis

Sweet potato weevil
Cylas formicarius
Carambola fruit borer
Eucosma notanthes
Oriental fruit moth
Grapholita molesta

Tomato fruit worm
Helicoverpa armigera
Tea tortrix

Homona magnanima
Asia corn borer
Ostrinia furnacalis
Diamondback moth
P. xylostella
Tobacco cutworm

S. litura

Beet armyworm

S. exigua

Thrips?
(Frankliniella
occidentalis, etc.)

Sex pheromone

Sex pheromone

Sex pheromone

Sex pheromone
Sex pheromone

Sex pheromone

Sex pheromone
Sex pheromone
Sex pheromone
Sex pheromone
Sex pheromone
Sex pheromone

Alarm pheromone

(1) (Z)-9-tetradecenyl acetate
(2) (Z)-11-tetradecenyl acetate
(3) (E)-11-tetradecenyl acetate
(4) 10-methyl dodecyl acetate
(1) (Z)-11-hexadecenal

(2) (Z)-13-octadecenal

(3) (Z)-9-hexadecenal

(1) E,Z,Z-4,6,10-hexadecatrienyl acetate
(2) E,E,Z-4,6,10-hexadecatrienyl acetate

(3) E,Z,Z-4,6,10-hexadecatrieny-l-ol
(4) E,E,Z-4,6,10-hexadecatrieny-1-ol
(Z)-3-dodecenyl-1-ol (E)-2-butenoate

(1) (Z)-8-dodecenyl acetate

(2) (Z)-8-dodecenol

(1) (Z)-8-dodecenyl acetate

(2) (E)-8-dodecenyl acetate

(3) (Z)-8-dodecenol

(1) (Z)-11-hexadecenal

(2) (Z)-9-hexadecenal

(1) (Z)-11-tetradecenyl acetate

(2) (Z)-9-dodecenyl acetate

(1) (Z)-12-tetradecenyl acetate

(2) (E)-12-tetradecenyl acetate

(1) (Z)-11-hexadecenal

(2) (Z)-11-hexadecenyl acetate

(1) (Z,E)-9,11 tetradecadienyl acetate
(2) (Z,E)-9,12 tetradecadienyl acetate
(1) (Z,E)-9,12 tetradecadienyl acetate
(2) (Z)-9-tetradecene-1-ol

(1) decyl acetate

(2) dodecyl acetate

Hsiao, 1990 @3
Hsiao, 1992 ¥
Hsiao, 2000 “»

Liao, 2010 4D

Lin, 2018 (12

Hwang and Hung, 1991
Hwang and Hung, 1992 ¢2
Hwang and Hung, 1997 ¢
Hung et al., 2004 20
Hung et al., 2009 (9

Yen et al., 1989 ¢7
Hsiao, 2000 “»

Chen et al., 2016 @7
Hung et al., 2017 19
Chiu et al., 1979 13
Tang and Su, 1988 @2
Cheng et al., 1985 4?
Yen et al., 1988 %

Teerling et al., 1993 0
Ning and Hung, 2020 ¢9

D The alarm pheromone of thrips was identified from F. occidentalis; however, this pheromone was biologically

activity against a variety of thrips species.
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Table 3. List of pheromone lures developed in Taiwan

Species

Classifications of

pheromone

Components of pheromone

References

Tea cluster caterpillar
Andraca bipunctata

Almond moth
Cadra cautella

Rice leaf folder

Cnaphalocrocis medinalis

Macadamia nut borer

Cryptophlebia ombrodelta

Green soybean pod borer
Etiella behrii

Tea Tussock Moth
Euproctis
pseudoconspersa
Jasmine budworm
Hendecasis duplifascialis

Casuarina moth
Lymantria xylina
Small tussock moth
Orgyia postica

Madeira Mealybug
Phenacoccus madeirensis
Citrus mealybug
Planococcus citri
Passionvine Mealybug
Pl mino

Striped flea beetle
Phyllotreta striolata

Aphids

(Using the Myzus persicae

as the test subject)

Sex pheromone

Sex pheromone

Sex pheromone

Sex pheromone

Sex pheromone

Sex pheromone

Sex pheromone

Sex pheromone

Sex pheromone

Sex pheromone
Sex pheromone

Sex pheromone

Aggregation
pheromone

Alarm pheromone

(1) Octadecanal

(2) (E)-11-octadecenal

(3) (E)-14-octadecenal

(4) (E,E)-11,14-octadecadienal

(1) (Z,E)-9,12 tetradecadienyl acetate,
posticlure

(2) (2)-9-tetradcen-1-yl acetate

(1) (Z)-11-octadecenal

(2) (Z)-13-octadecenal

(3) (Z)-11-octadecen-1-ol

(4) (2)-13-octadecen-1-ol

(1) (2)-8-dodecen-1-yl acetate

(2) (2)-8-dodecen-1-ol

(3) (E)-8-dodecen-1-ol

(1) (E)-9-dodeceyl acetate

(2) (2)-11-tetradecenyl acetate

(3) Dodecyl acetate

Racemic mixture of 10Me14Me-15:iBu

(1) (Z)-11-hexadecenyl acetate
(2) (Z)-11-hexadecenal

(3) (Z)-11-hexadecenol
(2)-7,8-epoxy-2-methyleicosane

(1) Trans-11,12-epoxy-Z6,29-
heneicosadiene

(2) (Z)-6-heneicosen-11-one
Trans-(1R,3R)-chrysanthemyl (R)-2-
methylbutanoate
(1R)-(+)-cis-2,2-dimethyl-3-isopropenyl-
cyclobutane methanol acetate
(E)-isopropyl-5-methyl-2,4-hexadienyl
acetate

(1) (6R,75)-himachala-9,11-diene

(2) (3S,9R,9a8)-3-hydroxy-3,5,5,9-
tetramethyl-5,6,7,8,9,9ahexahydro-1H-
benzo[7]annulen-2(3H)-one
E-B-farnesene

Ho et al., 1996 ©»

Wang et al., 2010 7

Liao and Hung, 2008 “0

Tseng et al., 2007 @®

Hung et al., 2013 (7

Tsai et al., 1999 7D

Chen et al., 2023 29

Hwang et al., 2006 G9

Hung et al., 2012 (9

Ho et al., 2009 ©2
Hwang and Chiu, 1987 G

Ho et al., 2007 ©V

Beran et al., 2016 ©¢?

Chen et al., 2024 29
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BRE 5 MRS e FE AR (BER) KIE
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& E 4h LT 1 Hl Regulation (EC) No
1107/2009 = » 3 P08 H 58 FH i R 2
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R/ EZE2025F3 A3 HRHECRERENIECERERSEYREER Y
Table 4. Pheromone pesticide products approved in China as of March 3, 2025"

License Common name” Formulation® Content License owner License owner
number (in Chinese)
PD20200312 C. suppressalis sex Dispenser 1.22 mg/unit  Yangling Xiang Lin Agricultural 5 ESE
pheromone lure and Biotechology Science Co., A FiHRAH]
Ltd.
PD20210181 Z-8-dodecen-1-ol Technical material 97% Yangling Xiang Lin Agricultural 5223
and Biotechology Science Co., AFiHRAH]
Ltd.
PD20210182 Z-8-Dodecen-1-ol Technical material 97% Yangling Xiang Lin Agricultural 52K 3
acetate and Biotechology Science Co., A FHIRAH]
Ltd.
PD20210184 E-8-Dodecen-1-ol Technical material 97% Yangling Xiang Lin Agricultural FZZE M3
acetate and Biotechology Science Co., AHH[RAH]
Ltd.
PD20171758 G. molesta mating Technical material 95% Australia global biological WEAFIRHERER
disruptant technology Co., Ltd. BHERAE
PD20181572 G. molesta mating Technical material 95% Nimrod Inc. TLEREEEREHY
disruptant I ARRAF
PD20171757 G. molesta mating Bripuette? 240 mg/tube  Australia global biological A FEHERER
disruptant technology Co., Ltd. BHERAH
PD20181863 G. molesta mating Briquette tube? 112 mg/tube  Nimrod Inc. TLRREESR R
disruptant Bt ARRA
PD20190106  Apolygus lucorum Dispenser 20 mg/unit  Yangling Xiang Lin Agricultural F M3
sex pheromone lure and Biotechology Science Co., A fiH R/ H]
Ltd.
PD20210214 G. molesta mating Dispenser 240 mg/unit  Yangling Xiang Lin Agricultural UM ESE
disruptant and Biotechology Science Co., A fiH R/ H]
Ltd.
PD20211891 S. litura sex Dispenser 3.3 mg/unit  Yangling Xiang Lin Agricultural ZEIMREESE
pheromone lure and Biotechology Science Co., A fiHR/AH]
Ltd.
PD20212317 C. suppressalis sex Dispenser 0.61% Zhejiang Sega Science and WL ERH
pheromone lure Technology Co., Ltd. i hgE] NG|
PD20212927 S. frugiperda sex Dispenser 1.5 mg/unit  Yangling Xiang Lin Agricultural MRS
pheromone lure and Biotechology Science Co., A fiH R/ H]
Ltd.
PD20220009 G. molesta mating Dispenser 10% Ningbo Newcon Biotechnology — ZEATER A
disruptant Inc. FAiARRAHE
PD20230951 G. molesta mating Dispenser 480 mg/unit Nimrod Inc. TTLFREESRRHY
disruptant [t BRRAHE]
PD20242629 Cydia pomonella Dispenser 220 mg/unit  Yangling Xiang Lin Agricultural 15 EZE
mating disruptant and Biotechology Science Co., ZAHH[RAH]
Ltd.
PD20242630 Cydia pomonella sex Dispenser 1.6 mg/unit  Yangling Xiang Lin Agricultural M3
pheromone lure and Biotechology Science Co., AHH[RAH]
Ltd.
PD20243173 C. suppressalis Dispenser 427 mg/unit  Yangling Xiang Lin Agricultural A5tk EZE
mating disruptant and Biotechology Science Co., A fiH R/ H]

Ltd.

Y Data form http://www.icama.org.cn/zwb/dataCenter.
2 Convert to Traditional Chinese.
® Translated according to documents GB/T 19378-2003 and GB/T 19378-2017.
4 Referring to the discontinued document GB/T 19378-2003.
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Table 5. Comparison of pheromone registration systems in various countries

. . Republic of United European .
Countries or Unions ) ) Canada® ] Australia® Japan®
China, Taiwan® State¥ Union®

Required registration
Monitoring Exempt Exempt Exempt Exempt Exempt Exempt
Mass trapping" Yes Exempt Exempt Exempt Positive list Yes
Mating disruption? Yes Yes Yes Yes Yes Yes
Mixed with pesticides (Lure Yes Yes Yes Yes Yes Yes
and Kill)
Set a usage limit to reduce 375 g/ha/year 150 g/acre/year  natural natural natural No
data required exposure level exposure level exposure level —regulations

) Method involves placing pheromone lures in traps to attract target insects; no reliance on chemical pesticides for

eradication.

2 Method involves releasing pheromones from pheromone products and preventing target insects from locating females,

thereby reducing pest mating success.

(68).

3 Reference regulations: Republic of China, Taiwan ('; United States % °”; Canada “®; European Union ©¥; Australia
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Comparison of Pesticide Registration
Systems for Pheromone-Based Plant
Protection Products in Different Countries

Fu-Hsiang Chen'”

Abstract

Chen, F. H. 2025. Comparison of pesticide registration systems for pheromone-based plant

protection products in different countries. Taiwan Pestic. Sci. 18: 53-72.

Pheromone-based plant protection products (PPPs) are environmentally-friendly pest
control solutions for agriculture. Pest-control strategies that utilize pheromone-based PPPs
include monitoring, mass trapping, lure and kill, and mating disruption. This article
examines and compares registration systems for pheromone-based PPPs in different
countries, including the United States of America, Canada, the European Union, Australia,
China, Japan, and Taiwan. In brief, we explore (1) regulatory frameworks that govern the
registration of pheromone-based PPP products, (2) the regulatory scope of each registration
system, (3) pesticide definitions under each system, (4) registration and data exemptions
under each system, and (5) criteria used for risk assessment. Notably, Taiwan recently
revised its pesticide regulations, streamlining the registration process for pheromone PPPs.
This article can serve as a reference to support additional future revisions of pheromone-
based PPP registration regulations in Taiwan.

Key words: pheromone, semiochemical, pesticide registration, plant protection product,

international comparison
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