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Fig. 1. Pesticide application methods for controlling insect and mite pests were distributed

according to (A) crop group. The top five crop groups with the highest number of approved

methods were fruit trees (22.97%), fruit vegetables including Solanaceae and Malvaceae
(9.54%), Fabaceae (9.18%), Brassicaceae (7.43%), and Poaceae (7.16%). The distribution
of pesticide application methods among (B) each pest in the top five crop groups was as
follows: Noctuidae (13.10%), Thripidae (12.31%), Aphidoidae (6.64%), Tussock moths

(5.49%), and Tetranychidae (5.02%).
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REGRWMEERAIEERARENER 2 (A) SEREHE ML - U
IRAC 3A R A ERERE (27.88%) @ HORMKF /A IRAC 1B (12.90%) ~ IRAC 4A
(11.64%) ~ IRAC 1A (11.59%) K IRAC 6 (4.83%) - {EF1#H] IRAC 3A 7 (B)
BEUKD DML - KFPRERE (11.94%)  BHE (3.60%) ~ 5 E
(2.66%) ~ BIME (2.59%) » 51EF (2.25%) LKERZE (1.86%) -

Pesticide application methods for controlling insect and mite pests were distributed
according to (A) the proportion of different modes of action in the top five crop
groups. The most commonly used method was IRAC 3A (27.88%), followed by IRAC
1B (12.90%), IRAC 4A (11.64%), IRAC 1A (11.59%), and IRAC 6 (4.83%). In terms
of (B) the distribution of active ingredients within the IRAC 3A, the proportions were
as follows: lambda-cyhalothrin (11.94%), deltamethrin (3.60%), bifenthrin (2.66%),
permethrin (2.59%), fenvalerate (2.25%), and cypermethrin (1.86%).

H R

o FlH 0 9.03%) ~ TR (65 FE » 8.63%) > .

b W& 8 (Chilo suppressalis Walker) (63

(L.) P. Beauv.) -~

W o EREERE ] 53k - HEE 753 R O(GR
—) o B AARARHE Y & E R 74450 5k
JkFg (470 TE > 62.42%) » EK (78 Ff -
10.36%) ~ 71 (41 T8 » 5.44%) ~ Em% (37
flH » 4.91%) > /K (22 FE 0 2.92%) ; &
F Y E SRl T4 s Al R BkO1T &
(Spodoptera frugiperda Smith & Abbot) (68

i 0 8.37%) ~ HREFIE (48 FH 0 6.37%) ~ WF
mifH (47 F > 6.24%) » RXATEH &b RIS B
MRS B REE R —
SR L R A A0 8% 0 HE 2019 AR
HEAZEEEE - Rt RS -
BEERERAA 2019 % 2020 4 HAR B E /K
fg o~ Bk @R B NREEYAE



92 EEMESSERIE 5 14 1)

RabiiaTiiE - BRI AFEYCHEE
Al 44 57 Al Ry 7K R 4 TR b (65 T -
8.63%) ~ ZKFF_AbiE&: (51 > 6.77%)
TRFESREEFIE (48 T » 6.37%) ~ /KIEREZE
& (Nephotettix cincticeps Uhler) (42 f& -
5.58%) ~ K KT KUME (Ostrinia furnacalis
Guenée) (26 Fifi » 3.45%) ° [fiia gkl E L5
H 84 AR » B TERT A ER
%53 B IARAT] (carbaryl) (67 #8 » 8.28%)
BEVFA (fenitrothion) (65 F# - 8.03%) ~ K%
(cartap hydrochloride) (62 & » 7.66%) »
#9/51% (methomyl) Sefgafiks (%% 36 fd -
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T R k> SRERHEY
L RREERE TR
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HRHEYIK I R EAL AT 53 Ryt Bl NEESE
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Table 1. Number of pesticide application methods that

L EEER R 93

target different Poaceae pests

Lepidoptera
fo52lE|
Noctuidae Pyralididae
Pest e s
a
S
s |8 & ]
C £ |® |3 |® |% S g S 3 s g 2 )
Top S NS = 2 g 5 2 & 2 2 5 3 3 3 3
o s 5 5 I3 S S S - N o 5 3
BHE|, RSB ulSuld 2% 1B |2 [Bulials [T |3 |5 |2al® 12
2HE ISEI I SERE|285, Tl falE SRR s ISl 2B .8
SOZE|SE(SE |ISE|SE(SE|T4|ey|s BREIZE|SE|ZB 58 5 _|SE|1© |25|s#E 58
_x% ZzRITHE|IGE|SGE|[SESHZEIRSKEBIQE|S | [CISH[SHK|CE |ZECHISESE
3 12 6 1 8 12 6 6 21 51 48 1 10 12
Oryza sativa %
KiE
R (5*%) 3* (3*) (5*) “4**) (3*) @) (6*%) 10%%) (1*%) @*) (5*%)
3 1 3
Saccharum sp.
‘H—“—t (l**) (1**) (1**)
o P 1 1 9
Zizania latifolia
S
. 4 1 1 1
Bambusoideae N
7 o
(3* (*) 1**) a**)
. 10
Pennisetum sp. 2"
R -
5 10 3
Cynodon dactylon 2"
Y
Q
Q= 2 4 7 12 1 2 26
Y Z 3
g% S T 3" (14%)
£k = (2%%) (3%%) (3%%) (6%%) (1%%) (1%%) (4%%)
Sorghum 2 8 11 1 2 2
bicolor (1%) (3%)
2w | &R em 6™ ©**) () (*) (U
g® Coix 3 9 12 3
2 gﬂ’& lacryma-jobi (3%)
O v et
§ ® =L %) 4*) (%) (1*%) (%)
LR Setaria | 2 3 10 3
italica (1%) (3%)
JiIS S 2%%) (2%%) (5%%) (2%%)
2 1
(1%%) (1%%)
i 4 3 12
Fiticum sp.
o BBl x|
§ 'g & (3%%) (2%%) (%) (1%%)
Q Ve
S e Loz
& " @
16 40 7 68 5 2 8 12 1 9 9 14 21 63 28 1 48 4 1 10 12
Total
(5%) 8% @9 @ (14%)
Percentage (%) 2.12 531 093 9.03 0.66 0.27 1.06 1.59 0.13 120 1.20 1.86 2.79 837 3.72 0.13 6.37 053 0.13 133 1.59
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Table 1 (continued). Number of pesticide application methods that target different Poaceae pests

Hemiptera Coleoptera g Orthoptera Mites
F3H BH B =Y HMH S
) e
D Cicad idoid P Ci a@llg Acrididae
Pest T (fe) #5 1 E85 it G B HEER -~
&
o B 5| &
S 5 S |5 s s B = | T8
¢ |8 3 g8 ] 5 H s |z 2 |2 g
S o|s |8 5|z S 2 R FRE 2 |E &
sEls [T |5 |8 PO - - S O R O I B 8 5.3 R
LI 1 218 [E_|2®|5  |EE|S®|54|S (5. |z#|s SH|§ galS
EFan: SHS SE| Y |SB|ZE|Se SE | T S| SeSH| 2N 3 oHISHE B0l E®
ST TE| EHSREH|TM(SE|EE KSR IRISE|FEY Su5E S5
o | 2B 3 ® |0 H<R|SELE|ISOI#OH|S R (QES TS #E|ZE|T < (S B 5 H|O &
. 23 65 13 17 42 16 5 18 7 23 12 9 21 3 2 | 470
Oryza sativa 62.42
KAE (3%
7]
(7% (9*%) (5*%) (3*%) (3*H (3*) (1*) @) @29 3% (3% (5*%) (3% (1**) (]
4 3 3 17
Saccharum sp. 226
i (1*) =) =)
7 3 21
Zizania latifolia 2.79
- () @
. 24 6 4 41
Bambusoideae 5.44
7 a» @
()
() @) (3*)
10
Pennisetum sp. 1.33
e 2%
R
1 19
Cynodon dactylon 252
ERRE @
- ()
gz P 4 9 1 10 78 10.36
b5 s .
gK am (189
Sy Tk
4 (1%%) (3% (1%%) (3*%)
11 37
So‘rghum 491
bicolor (4%)
B [SES (4*%)
El ; 18
5 Coix 239
) lacryma-jobi (3%
8 g bt
E L
i 4 22
Sela.ma 202
italica (4%)
sk (1%%)
3
0.40
Trid 4 M s
riticum sp.
2 58 )
g e )
$82
C 2K 3
=z 0.40
&K (3%)
23 65 7 13 17 42 47 4 16 6 5 4 18 7 23 12 1 9 30 1 13 3 3 3 2
Total
(1% 753 (42%)
Percentage (%) 3.05 863 093 1.73 226 558 6.24 053 212 080 0.66 0.53 239 093 3.05 1.59 0.13 1.20 398 0.13 1.73 0.40 040 040 027

Note: the number of approved methods for a given biopesticide is denoted by an asterisk (*); the number of
different IRAC and FRAC codes is denoted by a double asterisk (**); the five most commonly
pesticide application methods as well as different modes of action among each crop, pest and target

are marked in blue.
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10.66%) ~ WF & 3H (34 T » 8.37%) ~ ¥
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2.79%) > F a0 T Rk (Helicoverpa
armigera Hiibner) ~ & 71 % i V& g i ~ i
THENMTEIEME Ry 23 (B 2.29%) -
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BEHIILET 25 FE o KRR R ZE1F R B 5
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(Capsicum annuum L. var. grossum (L.)
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Table 2. Number of pesticide application methods that target pests which affect fruit vegetables,
Solanaceae, and Malvaceae

Lepidoptera Hemiptera
Noctuidae Aleyrodidae | Cicadellidae Aphidoidae
et e eI WFaRH
Pest
3 g .
C 2 3 3 3 3
Top - B - T £ S 3
3 ¥ ] g g 5 P 3 H s =
g 2 (s o]zt |2 [T |igls % e 5
22 l8 |Tg|sum|ig|ig i, (5,2 512 |fs = Z
Sm|Bx (3R |gE g@ ) 5 g [$8 |58 gn 2 g S
EEARE BE R AR 4;%” SP|s= S EREE g S
88 |2 RS2 |5F |58 |2k |58 3;% Ay A 5 i8
EEARZ ML EEEAE Y SEE- A1 YR (SR |TH (<R |8 < < =
5 Solanum nigrum 2
& . s
2S LB ez az) =
s8s8ph A 2 7 3 5 7
% ] é :@; Lycium chmen;e (leaf)
LEE F Htess R (1) . 2
ZEZE 4 7 1 8 10
anacea & 3*
Solanaceae | (‘2*2) (@) **) (@ 2
iR ] 1 12 2 v 8 6
% o = Solanum tuberosum
R w3 o
SZ e . a*  @*) 2% 6**) (3*%) 3
28 8
2SR 3 8 2 3 6
P85
Pl A ER)
& (1%%) (3%%) (1%%) (2%%) (2%%)
Solanum lycopersicum 2 (;E) 23 (]3*) éi) 3 5
FHHf 4 (6N (7 (2%%) (79 (%) (%)
Solamum melongena | 2 1 ) ERE 6
LS arn e (7+%) x4+ @)
Lycium chinense 2 4 3 4
FiT (1%%) (%% (1%%) (1%%)
2 Solanum muricatum 2 4 3 4
§ ST (1%%) (2% (1%%) (1%%)
% = Solanum undatum 2
3 éﬁ i (1%%)
25 [ Capsicun anmaum 7 SN 7
gﬁﬂs FRI (2%%) (1%%)_ (6%%) (1%%)
8 S Capsicum annuum var. 2 4 3 21 4
s} g 6%)
2 E grossum (@
gn % = i % (@2 (%) (6%%) {a**)
Z Cyphomandra betacea 4 3
£ e i (2%%) (1%%)
Physalis pubescens 3 3
BeE (1) e
Fruit vegetables of 4 21 1 1 13 18 9
Solanaceae (3% a*)
Tt RN (2**)  (7*%) (%) (4% (4**) (2*%)
12 15 5 1
Solax:af:eae 1
Hitift (3*F)  (5%%) 3%+ (2%%)
Fruit vegetables 9 (]1*) 1 1
R 2 R
Abelmoschus esculentus 9 28 1 19 8
e @) (7%% (1**) (6**) (3**%)
Hibiscus sabdariffa 9 28 1 13
&SR @%%)  (7%%) (1%%) (2%%)
Gossypium arb 10 7 6 6
Malvaceae ossypium arboreum
EEES R fit e (%) @) (%) (2%
Corchorus capsularis 5
R (1%%)
Hibiscus cannabinus 8
S (2%%)
58 182 23 8 2 3 5 3 44 107 65 5 2 19 84 12
Total
ao® 2% @9 d% 21%
Percentage (%) 5.78 18.13 229 080 020 030 050 030 438 10.66 6.47 050 020 1.89 8.37 1.20




L EEER AT 97

— 4= [ Sy RSN TN, N
s x - R
R (18 ~ R B RN R Y L EMROEC REERLIES
. .. .. .
Table 2 (continued). Number of pesticide application methods that target pests of fruit
vegetables, Solanaceae, and Malvaceae
Coleoptera Diptera Thysanoptera Mites
BEE EH L
Agromyzidac Tetranychidae
;S
est 5 Liriomyza sp. Leaf thrips q } e
! B BRI 5 ~§ é S &é’
2 4 s
] 5 § §
Crop Rt - B i3 N . £
3 z gg E] & kS N § E] z 3 21
T3 E"b kS iE (R E ) FOE: S (2 4
e SR 3 S5 | & ﬁ S |S% | %
éér £4 |28 |52 |58 SEREE AR SR8
z, Solanum nigrum 2 1 N 0.90
m Joae
5B LU (%% (1%%) (%%
z § g @ Lycium chinense (leaf) 2 7 2 5 3 40 3.98
gu ZEs ot (1 G*) (1) (@r) ()
,§ E 2 5 4 2 2 2 15 10 2 6 73 e
] .
Solanaceae (I*%)  (3%%)  (1*%*) (1%%) (3%%) 2%%) (1%%) (1%%) ( )
Hiikt -S 1 > 1 52
« % | Solanum tuberosum 518
1140 L e
54 g’m e ax @ a*
£E 6 2 2 13 10 2 6 63
2 R (3%)
14 (2%%)  (1*%) (17%5) (37%%) (2*%) (175) (17%%)
Solanum lycopersicum 2 3 2 3 (ff) 8.47
o, 6
R (1%%) Q%) (1% (2%*)
Solanum melongena 2 7 1 3 8 (Zf:) 7.57
5 (1 2 @ o 3 ’
Lycium chinense 2 6 2 5 3 31 3.00
farte (1) (2%) (1%%) (4*) (A%
Solanum muricatum 2 6 2 4 27 260
g P 1 2vn) e )
2 Solanum undatum 2 2 2 ! o 0.90
53 EFhf (1%%) (1%%) (1%%) (1%%)
85K Capsicum annuum 6 1 46 4.58
g (©%)
St @+ @9 () @3
[ gﬁ Capsicum annuum var. 2 6 2 1 49 488
- 3 grossum 6 *
%f& £ il a* @ a4 ar @
Z Cyphomandra betacea 4 4 15 1.49
2 Tt @+ (=)
Physalis pubescens 4 1 1 1.10
B 250 e
Fruit vegetables of 5 14 4 17 13 2 1 15 3 141 14.04
Solanaceae (4%) :
AER S (2**) (5**%) (2*%) (5*%) (3*%) (a*%) (A**) (5%%) (1*%)
Solanaceae 4 7 © 3 (ff) 5.8
ikt (e o (e v
Fruit vegetables 2 4 ! 4 (ff) 229
e e v (1) 200
Abelmoschus esculentus 1 1 20 17 104 4036
K (1%%) (1) (5%*)  (4*%)
Hibiscus sabdariffa 1 1 53 528
s (are (1
Gossypium arboreum ! BEE Y
TR st JER)
Corchorus capsularis ! 6 0.60
IR (1%%)
Hibiscus cannabinus 8 0.80
SRR
21 44 2 10 3 129 53 11 6 15 2 63 12 2 9
Total
1,004 (36%)
Percentage (%) 2.09 4.38 0.20 1.00 0.30 12.85 5.28 1.10 0.60 1.49 0.20 6.27 1.20 0.20 0.90

Note: the number of approved methods for a given biopesticide is denoted by an asterisk (*); the number of
different IRAC and FRAC codes is denoted by a double asterisk (**); the five most commonly
pesticide application methods as well as different modes of action among each crop, pest and target

are marked in blue.
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=~ ERHEVIZ REEE R Gk

SRHEYIRIB IR AR fe & v 43
SRVNESE - SRMRECE - TRE
¥~ OREZGHE - SR FY BRI e S EN
Wi o (Pisum sativum L) ~ T
(Pachyrhizus erosus (L.) Urb.) ~ RHEEKR T
(Glycine tomentella Hayata) ~ 3% &
(Phaseolus vulgaris L.) ~ ¥ {64 (Arachis
hypogaea L.) ~ K (Glycine max (L.)
Merr.) ~ #k &  (Vigna radiata (L.)
Wilczek) ~ #L 5 (Vigna angularis (Willd.)
Ohwi & H. Ohashi) % - Fiia G RHEY) &
li R EE - HEF 966 REEH TiE (R
=) o BiC SRHMEYIE E AT A4 B R
BT SE8E (132 f# 0 13.66%) ~ K& (111
Mo 11.49%) ~ ERMREERME (79 1 -
8.18%) ~ HRIZEEH (69 T » 7.14%) ~ &
BRINEESRHH (57 T 0 5.90%) 5 Bl EWE
LAl A A R W (223 T
23.08%) ~ A FE¥E (181 F# - 18.74%) ~ ¥
R (119 FH - 12.32%) ~ FIHAH 47 7 -
4.87%) ~ TEM RIS (45 T > 4.66%) 5 &
CIEY R EY M ERT AT IR ERE
FHEWRIBIA (31 0 3.21%) ~ GRIEZ G
RERAE (22 T > 2.28%) ~ SRMERSEREK
B R R SR (% 21 o B
2.17%) ~ K& (18 TE » 1.86%) - [hiiA
L o1 MARUKS - BT
BN %3 Sk e R B IR B (110 Tl -
11.10%) ~ i &Y (profenofos) (71 FE -

7.16%) ~ FIREE (56 F# » 5.65%) ~ BGE5FF
(44 TE -+ 4.44%) ~ 5% 2 B KOHE K A
(sulfoxaflor) (%% 38 ff » % 3.83%) - &id
eI I TR 3T 24 - RO [A] R EE(E
FH A% ) 28 B0 o B8 5 v i T A4 9 il
IRAC 3A (225 7@ » 22.84%) ~ IRAC 1B (135
fH » 13.71%) - IRAC 4A (123 f& -

12.49%) ~ IRAC 6 (71 ff » 7.21%) ~ IRAC
1A (68 T » 6.90%) - SHIMER TR &~
R 7S F BRI E 5253 B R SR G SRS E A
(8 1) » TRl F A7 O e TRHMR &R
AW (3% 7 1) - SSINEACE IR
T A M R B P 5 S A MRS e
6 Tf o 215 =AM F Y i E Y A EH R
& (F=) » DIBGIGHE AT H 8t Fy
Bl - HAERH TR AR R - R
W GBI ~ SRR OO H
ARG E R - RIPEFIBEHIGT 9 #H - 31
TSI BT E BRI R EE - 12012008
FERUHE B EHB AR (metaflumizone »

IRAC 22B) * HEFEILHEUEARETRE
A 5 5940 2010 FELAIGEER (IRAC
5) > Pl E SR fE A RIBIE ~ IR
(Pyralididae) ~ KU#%H (Sphingidae) K 5%
A RGN A R B R EE - B3

SEMEYIc AV EESE 20 TEBER 5 -

FLNEYHE RS HhERERE @
f) s FEYH RIS B AHEHFE (12
1) s EYMI R FEYMH G & IR NER
Refeh v H F i ~ TR SR H e
SRR AR e H 5 i S SRHZ 1 gk
WHE S (%3 ) BEAEFIIE - &
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Table 3. Number of pesticide application methods that target different Fabaceae pests

Lepidoptera Hemiptera
[ s
Noctuidae Pyralididae Cicadellidae \! did: idoi ¥
P T R T Py i [T
est
s ]
s ]
§ g 5 | & s
. s |2 5 SolE |2 § N S . 2 P
£ s s N 3 3 = o N o S |
Crop IR PRI LA aRE L L Ty lBs(Te |28 |2 30 |0s ||
3k g 2 < LH | B2 S 21823 g5 3 & R
9| 32 [sC|sn i i85 iz ER(ZE|9E |20 |58 28 |:x|:8
S8 SR ISR|SE [SE SR I5 |20 ShER|[S# |85 |2 Z5 |50 (2%
| Pisum sativum (leafy| 2 10 2 2 4
2B pea)
28 [ wmme |em e 6™ @ @)
o2
ki ﬁ Leaf beans ( 33*) 16 3 2 2
TR
I G (%) a**) (1%
Pachyrhizus erosus 3 3 2 3
2 7 @) (@) (3%%) (1#%)
2 X 1 1 2
g = Glycine tomentella
- ) ) )
R i ! 2
ﬂ; @ Uraria crinita
20 g
H (1%%) (1*%) (1**)
~ Root, bulb and tuber | 8 21 5 2 9 2
beans (3%
TRIREEE | (v (1) @ (1% (3**) (**)
Phaseolus vulgaris 3 3 3 ! !
RE (3**) (1»*) (2**) (1*») (1*)«)
Cicer arietinum
[
Pisum sativam 5 2 11 1
(green) (1%
H?TZE (3**) (2»*) (3#*) (1*»)
Glycine max (green) 6 1* 2 ! 2 o
2 £9 a
g& . (4*%) (2% (1*%) (1) (2%
£H Vigna unguiculata 5 5 1
(green)
S (3%%) (2%%) (1**%)
Phaseolus lunatus s 3 !
£ e 3**) (2% (1)
25 [ s ’ !
Sl | Vieiafaba (grecn)
s BE
' @) @) ()
= Phaseolus coccineus 5 5 1
(green)
ity (3*%) (%) (1%%)
Cytisus cajan 5 5 1
(green)
B (3*) (@2*%) (1%%)
Lablab purpureus 3 s !
s
Psophocarpus 5 5 1
tetragonolobus
RE @) @) (1*%)
Canavalia 5 5 1
ensiformis
DAL @) @ (1%
Peas and beans 3 3t ! 17 4 16 4 !
grmgm | G0 a-
T e @ 7 @) G*") @) ()
Fabaceae (except dry beans)
ERHEDIGE RSN
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Table 3 (continued). Number of pesticide application methods that target different Fabaceae
pests

Coleoptera Diptera Thysanoptera Mites
BH = E ETE s
Agromyzidac Thripidac Tetranychidae
I B S ~
Pest S
<
Liriomyza sp. Flower thrips — )
g B TR £ 8
& .
3 5 & 5
2 s 5 2
g B 5 < o
] = 2 K A~
o 3 ] £ 5
2 2 8 & & ga@l 2 E 2 2 “E 5
Ty | & T = sE | 5B EE S £ Su
Crop 5|25 |fe|: 218 iE fe | e |
PO | S& |0 | £ s sk H SE | Es S8 | g
S |2 |28 & S8 | Sw £ 0 SE | SE S5 | i
Pisum sativum (lcafy 3 6 3 3 35 162
pea)
Ediile (2%%) (3%%) (2% (2**)
Leaf beans 2 2 17 8 (*;Z) 5.90
SR NS
Pachyrhizus erosus 3 2 2 6 3 6 ! 34 3.52
. ¥
g (%) (1% d**%) (3% (2% d*) (1%%)
E . Glycine tomentella ! 6 2 ! 14 1.45
£ AT
2 g\ (*) G**) (%) ()
Uraria crinita ! 6 2 ! 14 145
2 R
3 (1**) (3*%)  (1*%) (1)
= Root, bulband tuber | 2 2 2 2 14 8 2 S -
b (3% g
TR £ (1%%) (1% (1%%) (1% @ (2% (1%%)
Phaseolus vulgaris ! ! 7 4 3 ! 34 3.52
ESS
Cicer arietinum 3 3 031
EWE %%
Pisum sativum (green) 2 10 6 o ! 4: 4.55
P (1)
(1) (2% (1) (1) 1+
Glycine max (green) 4 zi 2.59
. sl (1"
iz @
£H Vigna unguiculata 4 ! 1o 1.66
(green)
i @*) (1**)
Phaseolus lunatus 4 ! 1o 1.66
53
z : @) (1)
5
b=t Vicia faba (green) 4 ! 1o 1.66
g 1o
P (2%%) (1%%)
= Phaseolus coccineus 4 1 16 166
(green)
= (2**) (%)
Cytisus cajan (green) 4 ! 1o 1.66
e
(2*%) (1**)
Lablab purpureus 4 ! 16 1.66
R
" @) =)
Psophocarpus 4 1 16 |66
tetragonolobus
& (@**) a*
Canavalia ensiformis 4 ! 16 1.66
JIEL
(2% (1%%)
Peas and beans 2 2 ! 3 3 6 16 17 ! 2 'jf 13.66
RS “
(=) (1% (%% (2% @**) (3*%) (5%%) (4% (1% (d**%)
2 2
Fabaceac (except dry beans) 0.21
TRHEE TR )
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Table 3 (continued). Number of pesticide application methods
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that target different Fabaceae

pests
Lepidoptera Hemiptera
e FHE
Noctuidae Pyralididae Cis i i P i
P BeE S T 155 B ==
est
3 s g
C 5 |[§ |3 S g
Trop L & |2 g £ 3 . s N 2
£ o g .| E. s, 2 = 3 3 k) 2 g
22 & |id|:8| 8 > tx im im ie | S
ST ZE | gB|S$E|EE EE B B £ 2B |2
=8| B3 |IC|3E|iw ig I® 3= 5 B AEE
S & Z & SiE | & 5}% =] = G < 52 S5 | S
rachis i 13 9 2 2 2 6
rac %“,;u,mu @9
4 21 1 4 2 10 4 1 6 4 12 8
Glycine max «
% (1)
4=  (5*%) (2%%) (1% (3*%) (1%%) (1%%) (3%%) (3*%) (@) (@2*%)
] 10 7 1
Vigna radiata
(3*%) (3*) (1*%)
) ) 5 2 1
Vigna angularis
aw
(3*%) @) (2%
Ppi tivum (dry) 2 8
) isum sativum (dry
B BE. a=
20 (2**) @*)
§ o | B | Vignaunguiculata 3 2 !
25 o (dry)
£ kS @2**) a**) )
3 2
Vicia faba (dry)
"
2% (1)
Phaseolus coccineus 2 2 1
(dry)
itE (1*%) (1**) a**
] 3 2 1
Cytisus cajan (dry)
i
2*%) (1) (1)
6 22 1 4 2 1 6 2 1
Dry beans «
argem | &)
G™) (6% () @) (1% (1) 3% () (=
11 2 3
Fabaceae
TR
(2%%)  (1*%) (1)
39 223 9 3 6 4 1 47 33 1 2 6 6 119 9 33 7 12 8
Total
(12%) 3% (3 @29
Percentage (%) 404 2308 093 031 062 041 010 487 342 010 021 062 062 1232 093 342 072 124 083




102 SRR 5 14 1)

R= (B SRS FEYEREVREZREERTTER

Table 3 (continued). Number of pesticide application methods that

target different Fabaceae

pests
Coleoptera Diptera Thysanoptera Mites
BiEE i [ 6
Agromyzidae Thripidae Tetranychidae
Pest TS iS5 SR <
<
Liriomyza sp. Flower thrips —_ 2
3 B TR . g E
z & . = 5
£ 3 5 s 2
S 3 § : Tl &
o] M H 3 H g
] @ 8 . S 2 9 3 2
L] RS El 2 a 2 2 3 s P P
b= g | S g Z Sg & 3 b 8 3E
. g= [ | S | S s & Ey So ) = Sur
EE-E-E A 52 | 52 | §E £ v 1% g S
Crop Su |50 | ge 2¢ | e | ik 5 o |8y | e |
o0 | S | ER S| S5 | £ H I N R
S s | dE S| 3K | S ] ok SE | 2@ | SE | S
i pogaca 2 i : A E
AL S
4 (2*%) (2*%)
Glycine max 1 5 2 5 1 1 1 18 1 1*1 o
KE (1%
(1) B (1% (3*%) (17%) (1%%) (1%%) (4%%)
Vigna radiata 2 7 ! b 2.90
(1) (3*%) (1*%)
Vigna angularis 2 4 14 145
4=
a*) (2*%)
2
Pisum sativum (dry) 6 6 6 32 3.11
2B s (1%
g\@ (1%%)  (1%%) (1%%)  (1%%)
3 o | &2 | venawsiciaa 2 4 ! 13 135
i I (dry)
£ FIR:A (1%%) (%) (%)
Vicia faba (dry) 2 4 ! 12 1.24
BE
) 2**) a*)
Phaseolus coccineus 2 4 1 12
(dry)
= (1%%) (2%%) (1*%)
2 4 1 1
Cytisus cajan (dry) 3 135
B
(%) @*%) (%)
Dry beans 2 3 14 ! ! gz 7.14
armEs S
(@0 (2% (2% (5*%) (1) (1%
Fabaceae 3 2! 217
FRHEY
(1)
4 4 12 18 22 11 181 45 18 12 3 33 3 1 18
Total v
966 (20%)
Percentage (%) 041 041 124 135 186 228 1.14 18.74 466 186 124 031 342 031 0.10 186

Note: the number of approved methods for a given biopesticide is denoted by an asterisk (*); the number of
different IRAC and FRAC codes is denoted by a double asterisk (**); the five most commonly
pesticide application methods as well as different modes of action among each crop, pest and target
are marked in blue.




TP W 2 9% 58 e T S iK% 2% A e 0 5
F o ABREER - NESEBE TR (R
BEHRE=) - AIAEY RIS TG
31HE - BEIIREER iR ~ BRSNS
BB -

9~ HFHeRH Y REEE 51k

T FAERHEYK 4 K AU RE K HUR B
£ - I R e R EESE ~ T AER)
INEESEHE ~ T HAERHMR S f AR
oM o THERMEIEREEY BEHE
(Brassica oleracea var. capitata L.) ~ {618
3% (Brassica oleracea var. botrytis L.) ZE{E
Y RN ERBEEY ST E
(Brassica oleracea L. var. alboglabra
Musil) ~ HILH3Z (Brassica campestris L.
subsp. chinensis (L.) Makino) ZF{EY) 5 +
FAER R E XU IE S (Raphanus
sativus L.) ~ &35 (Brassicarapa L.) ~ [113%
(Eutrema japonicum (Miq.) Koidz.) % - [}
BT FAERHEY) Ehli T < REEILET 782 1l
R (RN) - B TFIERHEY #
R 70 R T AeRhER S (241 H -
30.82%) ~ +FAERHUZESE (174 1 -
22.25%) ~ TFAERPNEESHE (166 1
21.23%) ~ TFAERHRESEHE (87 & -
11.13%) ~ HE 49 & > 6.27%) : BiE
V) B0 T A4 o il R /N SR (126 T -
16.11%) ~ L EHE (Pieris canidia Linnaeus,
Pieris rapae subsp. crucivora Boisduval)

(100 FE » 12.79%) ~ ® I (92 & >

ELIE R EERE RO AT 103

11.76%) ~ Wf a2k (81 F& - 10.36%) ~ HHE
M Hl &% %4 (Coccinellidae) (60 F&E -
7.67%) s TEVI R FEYIREG - Bl
i 144 53 B R+ P AR RS S /N SR (61
T+ 7.80%) ~ TFAEREB SRR H R (37
T 0 4.73%) ~ T FAERH BE S B AR
(28 1 » 3.58%) * ST AERMUEESRIERL
F 0 5 A B R NSRRI Ry 25
T (250 3.20%) o Piihesiii S L3 89 1l
AR5 - BT ERT A a0 Ry A]
U8 7] (emamectin benzoate) (82 F#H -
9.90%) ~ 451t F| (fenvalerate) (59 #& -
7.13%) ~ SEME (45 FE 0 5.43%) ~ BIRE
(4278 » 5.07%) ~ 1Kk75F% (diafenthiuron) (38
T » 4.59%) « BICIFIBEHIILET 23 18 - 4K
A FREEE RS Bl < B TR A4
538k IRAC 3A (175 & » 21.32%) ~ IRAC 6
(112 & - 13.64%) ~ IRAC 4A (110 f&E -
13.40%) ~ IRAC 11A (78 ffi » 9.50%) ~ IRAC
1B (67 & » 8.16%) « SHAMEHIEHIRZ &
Al AAAPTIRE S 2 3 R T AEREE R/
I (12 f) ~ FE A eRHE SRR 9
) » SRl g R ERE el
B SRR e A A B M BE S R I
#H 8 MIEABES - 1 mAHREYEiE
Vit R B AR GRI) - DUSGEHE /D
KR R - HAEH TR T M
Fak o THAERMEESRE/DRE - 51k
FHEZEREBEA H T ~ T eRE /D
K~ T AR EH Fa 0 DU
TERM N H Fal - BB H FaE (R
SHAEIY) - AFTRE RO - BIER
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Table 4. Number of pesticide application methods that target different Brassicaceae pests

Lepidoptera Hemiptera Coleoptera Diptera
St 4 [ i
Noctuidac Pyralididac hidoidac |Chrysomeli Liriomyza sp.
Pest it fos it Hrdids F R EACEE BB S
o <
] o
2 T2
E £ E &8
3 s |3 s 3
s 2 . ] o - K] 2 2 g:»
Crop e S I R Solz |f |i=m :
s |2 1F |8 e |§ % |= |¥ 2 Pl S |2 s S % S®
ER -1 o - T O S s = S e |BE|SE|EE S
TE (SR Se|leu in2gtydgss 2= SE IS5 28 |58 |52 £
ST |SERZ|SE|Z|EE (28|35 2|5 by SR || ER |ZE 2E IE |78
2 5w SE[EE|SE IS KT ®IT < SRRE E SO [ aE =i S | S
Brassica oleracea 8 LI
var. botrytis :
Fio == (3*%)
Brassica oleracea| 4 3 1 22 8 11 49 627
var. capitata (8% [Co.
HiE (1) @*) (1) @y @ (1%
14 28 2 3 11 5 5 14 25 12 1 16 3 3 7 22 3 174 2225
[ERRNC) 2% a* (3% (3% (6% @9 @ T
6% @) (1% (@) @F) @R @9 (6% (T () (1) @5 (19 (2% (3R (6% (2%%)
2 4 6
o Brassica juncea 0.77
. () (3*)
@ %&y_g Brassica oleracea 11 11 L1
g 2 var. alboglabra :
50| B o
8| 88 o ™)
R E;M% Brassica 1 1 1 1 2 5 1|12
§n = | campestris var. 153
4 Sz | anplexicaulis
g2 hiEd ) ) ) ) ) @) a*)
= ﬂf Brassica 2 2
o 2 campestris subsp. 0.26
§ = £ Chinensis
S g BITER (1*
§ + S 11 25 2 3 10 5 5 15 24 12 1 20 3 1 7 19 3 166
o ] 21.23
G% (% @) ) G5 @Y 69 @9 (23%
(5" (1) ) () @) (@) (@) (67 (M) (%) (1% (@) (%) (1% () (%) (%)
Vegetablesof | 9 19 18 20 7 4 14 4 4 6 37 19 1510 uo
Brassicaceae as (% (2%) 3% (1% (1%) (1% ao%
TR @) @) (v (%) 6™ (™) ¢ 6*) 6™ (12 0+ () @ )
1 2 5 8
. Raphanus sativus 1.02
> HH
B (1) a*) @)
El 1 1 2 1 2 7
& o Brassica rapa 0.90
§it il - s o —
5 B = 1 1 1= (1*)
2 E Eutrema 1 1 2 1 2 7 o0
<A Jjaponicum
z + iz R (1% (1% = (1%
é 10 16 2 1 2 3 3 10 6 10 1 4 3 2 5 9 87
4 11.13
(6% (1% @) [E) G5 GM 69 @Y (23%
(3" (5*) ) () () (17 (1) (%) (2% (%) (%) @*) (%) (1) (") (")
4 4
Brassicaceae 0.51
TR
(1*%)
50 92 18 27 8 12 37 17 17 126 100 36 22 81 11 12 45 60 6 4 1
Total
©f @ 0% 6" 3% @9 0% 0% @9 (139 1% )] 782 (87%)
Percentage (%) 639 11.76 230 3.45 1.02 1.53 473 217 217 16.11 12.79 460 281 1036 141 153 575 7.67 077 051 0.13
Note: the number of approved methods for a given biopesticide is denoted by an asterisk (*); the number of

different IRAC and FRAC codes is denoted by a double asterisk (**); the five most commonly
pesticide application methods as well as different modes of action among each crop, pest and target

are marked in blue.



PHIET 16 1 - AT HHEECZHER
B EREE > FIaN 2010 FERUEE LB A
P (flubendiamide * IRAC 28) ~ 5 & §F
(IRAC 5) Fz 2013 4F & my P B2 7
(abamectin + chlorantraniliprole » IRAC6 +
IRAC 28) » H R85 8 PG H S e
T+ AR TE S /N T SR L
(Hellulla undalis Fabricius) ~ K 3 IE
(Crocidolomia pavonana Fabricius) ~ /N3
0~ RO ~ R FIBETE 5 SIIMR
2016 £ 50 B K 7T % P (emamectin
benzoate + flubendiamide » IRAC 6 + IRAC
28) Fi# A%, (IRAC 4C) » Rl 230 b
EEE 7 Ry T AE R ZE S S/ NEESR
FH . I H S as g R 2022 R
CHEF 2% (tetraniliprole » IRAC 28) » H:
BB R T FAeR N EESR /N R
i#% - A3k IRAC 28 ~ IRAC 5~ IRAC 4C Jy
sl S d PUEEIR (SRR E - el == e yIL - E = N
TE IR R M - B id T ERHEY
LAY EEESL 87 BT U5k - EEdRITE
VIR 2% R+ ARV NEESRME ~ +FE
P BESR M e HFAERMR SR (% 23
M) . EVMHREL R/ R (29 1) 5 {F
Y EVH G &% R HE /DR (8 1) ;
BFEER TG ~ HTRE ~ BIRREE ~ SR
RIS IR BV 52 S/ N RIBME BS54 » A0
BLFRGR S ~ /NEESRE ~ RIZESEBE A U5k
CREBRERN) - AIAEYRERN RS
aF 101 fiE - IR R U - BIESELL
B 2R E -

B EEERE RO AT 105

i~ B R EE A TR

AEMELEH T EERERH
(Moraceae) ~ ZLILHH ~ MIASHH ~ MEETFY
(Sapindaceae) ¢ H a1 R (Mangifera
indica L.) ~ S85% (Syzygium samarangense
(Blume) Merr. & L.M. Perry) ~ &% (Vitis
vinifera L.) ~ #58k (Averrhoa carambola
L) FHA (B (Annona squamosa
L)~ &4 (Psidium guajava L.) ~ $EfEHk
(Actinidia sp.) ~ & # (Musa sapientum
L)~ KN (Carica papaya L.) ~ HEH R
(Passiflora fLOBE HE
(Hylocereus undatus (Haw.) Britton & Rose)
FE1EY) - SERHMEYIE RN TR
NI - SRR - flan - &
(Morus alba L.) ~ #ESER  (Ficus carica
L.) ~ ¥Et#%E (Artocarpus integer (Thunb.)

edulis  Sims)

Merr.) %5 3 LR EE LY RIE B ER
(Rhamnaceae) %4 R ¥ -~ # 7% #

(Rosaceae) FZL R JH - fii (Diospyros kaki
Thunb.) ZE/EY) ; #EE TRl (Sapindaceae)
F L FY B R E P
lappaceum L.) ~ #% ¥ (Litchi chinensis

(Nephelium

Sonn.) ~ EAR (Dimocarpus longan Lour.)
F o [716 M ak I E < R ] TR 2R
2,417 i (1) » BRI FYIRERIRT L%
7> A R MRS RE (255 0 10.55%) ~ 1BEAR
(158 & » 6.54%) ~ ¥%} (Fragaria ananassa
Duch.) (127 #& » 5.25%) ~ &AHE (123 ff
5.09%) ~ BEFERIFURE (110 fE > 4.55%) ;
B EYINT B4 R B 2 (389 1 »
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Table 5. Number of pesticide application methods that target different fruit tree pests

Lepidoptera
L2l

Tortricidae Gracillariidae | Limacodidae | Cossidae

ik R | AR

Noctuidae Tussock moths Pyralididae

Pest i i i

a frugiperda

Crop

dae
peplus mormopa

%
T

Conopomorpha sinensis
Cnidocampa flavescens

st

(Acrocercops astaurota

TR AR

Euproctis taiwana
Cydia notanthes
TEHEHETER
Limacodidae

Spodoptera exigua
e
Tussock moths

| Eil
Cossidac
RER

Lepidoptera
- Noctuidae
SRR
Tortri
el

it

(Anonaepetis bengalella

Mangifera indica
R

%
&2
]
%
3
o)
%
3
]
%
&2

Syzygium samarangense
R

T (1%%)

Ananas comosus
BA

Vitis vinifera 1 10 1 3 3

) (@*%) o) (1% (1) (1#9)
7 9

Averrhoa carambola 3 2

itk (1#%) (2% (1%%) (1*%) (1%%)
Annona squamosa 2

FHhH () (1%%) (2%%)

Ps'iditflrn guajava 2%
B ey

Fragaria ananassa

e (1%)

HE (3*9)_(9%%)
9

Actinidia sp.
BB (2+%) (1)

Musa sapientum

EE

Carica papaya

A

Persea americana 3 17 19

Fruit tree

ES i}

LS () (3) @)
Passiflora edulis 17 19

HER 3+ (@) (a#

Hylocereus undatus

AR

Plinia cauliflora

mER

Manilkara zapota

N

Durio zibethinus

i

Pouteria caimito

HER

Pouteria campechiana

EHR

Myrica rubra

s @) )

Morinda citrifolia

BB GERR)

Cordia dichotoma

AT

Cocos nucifera

BT
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Table S (continued). Number of pesticide application methods that target different fruit tree pests

B EERE AT AT 107

Hemiptera
FH
Aleyrodidae Cicadellidae Aphidoidae Psyllidae Pentatomidae Coccoidea
Pest HEE S FE s T
Diaspididac Pseudococcidae
JE TR optysie=
s s |2 = g
3 o o 4 B & = =
Croj g 3 < < e B B
2 B < 3 < EcRE ; TERLR =
3 I Sg im e 2 $§ g S% |3
o FE S g e 23 5 H 853
< B O 3 S < K & i o =5 I St SE-4 P
Mangifera indica B 2 3003
-
[ g e e () (1 (1o 1w v
Syzygium 2 24 4 6 5
samarangense
% a) @) @) @) )
Ananas comosus 18
[EEL (5**)
Vitis vinifera 3 o 2
P
Hik] ) %) (1*%)
5
Averrhoa carambola © B
ik (2*%) (2*%)
2 3 20 4
Annona squamosa
Bt (R
ok () (1% (1%%) (6% (2%
Psidium guajava | gz 3 © 8 !
i
et (@ (3% (@) (4% 2 2 @) (1%
Fragaria ananassa “7*‘ 3
3+ a*)
Actinidia sp. 3 2
bt (1%) 1+
4 5 3 3 27 3
Musa sapientum
! @) a*) () (1) ) )
4 11 3 7 1 8 3
Carica papaya
ENIS ) (2% (1*%) (2*%) (1% (@*) a*
8 __ 3 10 3
S | Persea americana
= i Fil
£ i a ) a
Passiflora edulis | > ! 1
HEa
HER ) (1% (@
Hylocereus undatus 1
BT (5%%)
Plinia cauliflora
HER
Manilkara zapota
NV
Durio zibethinus !
it v
Pouteria caimito 7 18
R () *)
Pouteria campechiana
EHER
Myrica rubra 3 2
i e e
Morinda citrifolia 3
T GERER) 2
Cordia dichotoma
WA T
Cocos nucifera 3 ° ! 3
T 1*9 (@) (1) (1%%)
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Table S (continued). Number of pesticide application methods that target different fruit tree pests

Coleoptera Diptera Thysanoptera g Mites
B EEHE e iE] 2‘% s
Tephritid Thripidae £ Tetranychidac
REH BB = e
Pest Leaf thrips
S S
5| %
g | g
. = | 3
g H o 8
3 3 H &
e |$ 2 s . g .|z §
3 = g £ g 5 g B ] g
s |5 |, 5 z H £ z - H - =
N M E 2 s S H S & 2 o 3 g 2 B
Crop Sq il E o g olEo iz Y s |5 |sElzg
W RE ER B i E S £ |5 (F2 R (32 5|3 SE|SE 2
S| fw|ge & 2 Es|iE|i8|gE (38|, |S8|2E SE|sw gl
S| I S & Sl S| SE |SE|SE |2 o (E8 SH9E
S [CH < & R S |¢ S =& SfE|SX|SE S= 2% SE a8
> B
Mangifera indica 3 3 o 20 ! 8 158 6.54
R N ) (6% (1%%) (6*%)
Syzygium 1 3 32 9 1 08, .
samarangense )
i s (5*%) (6*) 3+ (6*)
Ananas comosus B om
LB
Vitis vinifera ‘ 8 21 1 13 R
ik (17 @ a4 (ar & o
Averrhoa carambola 8 2 ! 13 80
5
bk 2 (1) a9 9
> -
Annona squamosa 7 10 2 3 ? B 303
g 11 cxman
B ) ) ) ) @
Pidium guajava ! 2 ! 1 (';3) 500
-
FHH = (7 a=) (6**)
Fragaria ananassa 2 b e ‘}:) 525
o @ ) @) (%) @) @*)
>
Actinidia sp. ! 2 o0
W (14
Musa sapientum A B 6 ° K E!
ER @) @) 5*" @) (5*0
Carica papaya ! 7 19 2 8 306
AR (1% 3% ) @ (6*%)
3
Eim | Persca americana ! 18 8 82 539
EES Fil
E B (v ) @
Passiflora edulis ! 8 ° LT
o
HER (1% (@ (6*%)
Hylocereus undatus 3 o 0 o
e 0+ -
Plinia cauliflora 3 P oon
SRR
I a0
Manilkara zapota 3 oo
PNIPES )
Durio zibethinus ' o
L
2
Pouteria caimito 12 37 1.53
Y
EE )
Pouteria campechiana 3 Poon
R i)
Myrica rubra Tos
Hitts
Morinda citrifolia o
T GERERY)
Cordia dichotoma 2% oos
AT )
Cocos mucifera 3 ! 7 om0
T ) 1)
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Table S (continued). Number of pesticide application methods that target different fruit tree pests

Lepidoptera
LGl
Noctuidae Tussock moths. Pyralididae Tortricidae Gracillariidae Limacodidae Cossidae
Pest P B s e L s | R
< 3 s S
Crop Lol |t H g 5
g (s |2 |, K H H £ 3
g |2 |8 £ H < 5 : S
g Tz lsn B z g g ] £ |5
i 1E (2518 |32 i S |2 3 3 $B|H
) SE|SE|SEZE I8 g |z R ] =5
&8 RCIRE|EE |48 £ SE(EE 2|82
S SE|SE |SE R 3 B SE e SKINE
- Ficus carica
° B JEICR
S 8w
8w Morus alba 7 9
287 -
5385 = (1) (%%
8 Ee
S| & W
g%
WL
= $ o & | Artocarpus integer
£ ix i
3 2%
s Ex
83z
SO
2 Ziziphus mauritiana 5 5
g = EfIRERE (2% @*%)
0 - — 5 5
£ %K Ziziphus jujuba
25 arge 2% (2%
S # 19 25
2m Pome of Rhamnaceae
S gy e
£ FALEE
BRI o 50
=2 Diospyros kaki 16 4 10 26
2 8% fi (5*%) (3*%) (3*%) (1#%) (1#%)
g5 2
~ o
(1**)
Malus pumila 16 8 2
R (**) (3% ()
Pyrus pyrifolia 8 8 2
. il @+ (%% s
5 ® g Prunus mume 8
= Z i @)
=L Prunus persica 8 8 2
BE UE @**) @+ a**)
%W Eriobotrya japonica 125
= HEAR (%) (1*%)
Prunus salicina 2 2
* (1%%) (1*%)
9 7
(3*%) (@*%)
Pome 6
R (1)
Nephelium 3
Large berries of lappaceum
Sapindaccac peitnie
sLE 1%
BT — L
REEFIH
Litchi chinensis 6 6 1 316
e 1o ™ . Ly (4
Drupe of Sapindaceac—— 125 (125 4 (e
METT Dimocarpus longan
R LS %) (%) (3*%) ()
Citrus sp. 1 10 8 2 33 2
A (1%%) (3%%) (2%%) (1%%) (7+%) (1#%)
Fruit tree 12
o a2
2 239 4 5 2 213 5 1 11 15 2 5 2 1 21 19 1 12 6 6 8 33 2 2
Total
(%) (2% (1% 2%
Percentage (%) 091 9.9 0.7 021 008 881 021 004 046 0.62 008 021 008 0.04 087 079 004 050 025 025 033 137 0.08 0.08
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Table S (continued). Number of pesticide application methods that target different fruit tree pests

Aleyrodidae Cicadellidae Aphidoidae Psyllidae Pentatomidae Coccoidea
8 S Aaf g frighs
Pest Diaspididae Pseudococcidae
&7 At
= o
H = o 2
Crop H = 2 ]
32 H £ g
5 § g k-
2 i 5 &
= S5 2 4
2 6
g Ficus carica | o 2
£ fiEit
g i EACR ) 2+ (1*%)
=
EE Morus alba 3 2 2
g =
EZ - (€} (*) ar
2 S Kk 3 3
8z F
2| £
L (1% )
5 Artocarpus s 7
g integer
5 it [Chao] [Ca)
2
o 3 3
2
3
= a*)
Ziziphus 7 1
£B N @ a
EE
SR Ziziphus jujuba
2 P
= gt
g 1 [B 5 6
5
£
a*) @) @) @)
Diospyros kaki 7
H i G*)
£ 3
£
a*
Malus pumila 18 2
o ) a
2 B Pyrus pyrifolia ! 19 LI !
K 0
& @ g e v
12 1
N Prunus mume
2w B (G} ar
Sw 8 2 2 3 1
SE Prunus persica
Sk Hk
3 a= @) a ar) a
=5 Eriobotrya B
& japonica
HEHD [Ce)
Prunus salicina 2
*
@
1 3 2
= (" a*)
Pome ? ° !
P
FURIR % (2% a*
Nephelium 6 2
Large berries of | lappaceum
Sapindaceac @) (%
2
a*
Litchi chinensis 12 308 o8
2 ) = (%) am e
Drupe of 7 3 FR—
oo Dimocarpus 3
apindaceac
g longan
s R ) ) (%) = @™
2
a*
Cirus sp 6 3 73 3 6 7 o4 1 5 10
ot
izl ar) [eai) @) () () ar @) @ (@ a= @) @
Fruit tree
et
35006 08 1 12 4 2 148 3 2 2 10 19 6 13 12 37 s 8 48 1 2 1 1 1 1 25 5 3 6
Total
[
Percentage (%) 145 025 033 004 505 017 008 612 012 091 008 041 079 025 054 050 153 021 343 199 004 008 004 004 004 004 848 021 141 0.66
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Table S (continued). Number of pesticide application methods that target different fruit tree pests

L EREER R TR AT 111

Coleoptera Diptera Thysanoptera g Mites
BEE e fo321E] = i
Tephritid Thripidae EE Tetranychidae
Pest " TR = -
REH il 5 el
Leaf thrips
S S
|3
£ | £
e |z
5
Crop £
N Ficus carica T a6
s g h
3z ggﬁ AR
}Eé B Morus alba 20035 yas
=32 E] )
Pl ER=Res 1 7
g 5 % 029
Ewl ar)
= ° LB | arocarpus integer 2 0
2 ) x
fEE i
2ER 1 1 8
?-1)‘4 SO o 033
37w v v
22 3 43
2 Ziziphus mavritiana 178
8 e
B e 5 )
Ziziphus jujuba 2 1 3
i (5*%) ar)
30 7 5 110
g 455
=
(©** @) 5*)
g, | Dioswroskaki 2 A 306
°BdE i (6*%)
£ 3 5 0
f2E 0.41
@)
Malus pumila 2 2 SUoon
2 B ) (3%
L Pyrus pyrifolia 3 2 5 3s
. Ed fei) ) qm
H Prunus mume 3 2 26 o8
PES @ @
Prunus persica 22 EE)
@) (e
Eriobotrya japonica 9 55 § % a3
G @) @) @)
Prunus salicina 3 RN
* (2**)
29 1 9 61 252
@ a*) (5t
Pome 2 s B0
piEs) () 3
Neoheli 1 12
Large berrics of P 050
app
o ST P
BT 2
KRR 0.08
Litchi chinensis 3 R R
Drupe of i15d (2*%) (@) (1*%)
Sapindaceac | Dimocarpus longan 5 TN 0a
TR HEHR (@) a*
R 2 o8
Citrus sp. 3 18 22 1 2 10 29 28 255 10.55
Ht (%)) (6% ) ) (6%) a2+%) (%)
Fruit tree 8 A,‘v 046
SR 2%
4 3 3 2 1 5 27 48 6 8 389 5 12 12 32 26 1 9 8 1 201 23 2 34 20 45
Total
2417 (7%
Percentage (%) 0.17 012 012 008 004 021 112 199 025 033 1609 021 050 050 132 1.08 004 037 033 004 832 095 0.08 1.41 083 186

Note: the number of approved methods for a given biopesticide is denoted by an asterisk (*); the number of
different IRAC and FRAC codes is denoted by a double asterisk (**); the five most commonly
pesticide application methods as well as different modes of action among each crop, pest and target
are marked in blue.
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16.09%) ~ FIKAE (239 Ff » 9.89%) » i
(213 FE - 8.81%) ~ Ky v B & M
(Pseudococcidae) (205 Ff > 8.48%) ~ HEl%E
(201 18 - 8.32%) ; fEVIRFWIMHE » Bid
{5 J7 R 44 o0 A R 1 R SE M AH (55
fE o0 228%) ~ AR (43 fH
1.78%) ~ TWAOMEATEIE (42 T - 1.74%) »
FH 45 BE AR AL VEBE MR (Phyllocnistis citrella
Stainton) (33 & » 1.37%) - 375 18§ #i
(Rhipiphorothrips cruentatus Hood) (32 f& -
1.32%) ° PiinadiE L51HG 113 AR
43 0 SR TR = R Ry B
(447 T > 17.97%) ~ BI=E (162 & >
6.51%) ~ $$3ENE (143 T > 5.75%) - &0
TEFIREHIILET 35 1 KA R ZEE R
il 8 50 B8 F 3R 14453 iRy IRAC 3A
(792 & + 31.96%) * IRAC 1B (356 7 -
14.37%) ~ IRAC 4A (320 f + 12.91%) -
IRAC 1A (232 f& » 9.36%) * FRAC NC (120
T - 4.84%) o SHIME RIS 2 < RN
PiiaE S R A REA R B (12 ) » &
EOROMRME R M A BE BS b (ED %)
(Eriophyidae) H75% 9 & » 5347 %) 3% s
R~ B BEERE RO I BE WA 1 F B
Ry 8 1 o W1 BEAHBTEY S E Y E St
iR (FRH)  DIBGIGEIE R (Ziziphus
mauritiana Lam.) &R 6] » HFEH TG
G B R AL SO O e B R 8 A
H & Q0707 E O3 - R R T
6 1 o BT E PRSI EE -
2009 KL dE B RO ZF

(cyflumetofen » IRAC 25) » Hig F &L

TR G R AN IR R EE 5 2011 FR850AY
R (IRAC 23) » HE R & LPIAH S
I ERI U R 5 2016 FR B
HSHEAE SR (IRAC 4C) @ HE R Bl ihiE
H G AR R ER o SRR
AN EE AT R FE - Bl R4
VIRSEESL 7 T 70 0 o R SRR
w2 fE) ~ FOEKATHER (2 f#) - D
Fe SRR RIS I ~ R AR B B S TR W
¥R L) FEEESIE - RIS
EIRGE ~ TSRS 52 I B s -

2 sl

MEEHEE R 2022 5 6 A+ PiiGasE
FH R AT R 10,521 76 - H 2009
FREE R EFIEIERLIK @ &
i R AR R REE 2
g~ EESTERL « 7 BUN F BRI
TRV EVI R FSERR K » DU R SRR v
HEE S > CEESSESH - & (W)
EHEVIGIER — B 7% H
516 s e 75 2 510 R & T REAE R BE I 5
& o ST ATR B MRV MG E i R 2
fERI Y5 - HERCEY s E DR (f1
ANARZEHA ~ ikt ~ RV NEESEETE) 5
ABELEE 3,116 T ; BiLEWH L LR
MAE (BN H SR e ) 195 A8
LR 8,042 M ; RV R EVIES S DURE
e B A R 2,530 FEEEA A - b
AAEY) ke FEVIRERAL DT AR - (ol 25
fER AR R R —EY B —FY 2 i



Tl 55 A2 et 2R K 1Y 38 P o ] o Py
WP R R 5 - e R &
TEVIREERR K (9 « S5O0 10 R fEEH
NEWG#E R BN BT ET K - BREEIR
N B IR A 8% B W (Procontarinia
robusta Li, Bu & Zhang) ~ ¥k17T 58 &% ~ Feaill
i (Steneotarsonemus spinki Smiley) ~ H&%5E
Hilg (Acaralox sp.) ~ THiTBEM ~ 75 M
Wk (Conopomorpha sinensis Bradley) %
200 FHELTRBGIGHE A 53k

s 5 53 AT R TR 2% R BT o B S -
MTESEDRBEERN T ESERS
(2,417 1 » 22.97%) - HEHIELERAS S EC1EY)
FIETELE (487H) KEVIEGHEE (807H)
BEHER (kT HXORREHEETE
Je o ZERL (1,009 & 0 9.54%) ~ R}
(966 » 9.18%) ~ +FfERL (7827 » 7.43%)
FARAEL (753 HE > 7.16%) 1EWISE (B—
A) ° it TR - AR DL — B3 EY)
#E L 0 BE TR Z Ry kTE (470
M v 7.49%) 0 SAMKTERE TR (65 T
1.10%) 7R Ry % Tk < 56 ¥ 5 -
A AL i i BE B e DARG - /KRS R Ry i 2 5
M5k - IR EE L ER R - BUN
R T AR e EF VG ER ¢ K
ZEEr 2005 £ 2022 FEHE 0 EE P
BT AR 80 BE/ALH » AKFEELSHY 15
BANE O o TR REYI RS F Y
L EHTIEBR S RRIBIE (776 1 -
13.10%) » H R F & F& 8 (729 # -
12.31%) ~ WfadH (393 - 6.64%) ~ FIH
¥ (325 FE 0 5.49%) - TEWGEE (297 fE -

B EERE AT AT 113

5.02%) (lE— B) » H ARSI f fE % =
ME— & B A M e o DR I Ry
Bl - R R KA Ea 0 REME
FERRIZ 5 BhA & 2 7 sk Sk E
155 FEA ST - B RCBE R ke B
% HMST (RG] /i 5 A5l Ey
FEIREE (727 TE > 11.94%) ~ 383EM (290
T 0 4.76%) ~ BBEARF (221 FH 0 3.63%) »
U (219 fE 0 3.60%) > MIERF] (214
T 0 3.51%) 5 # DAERIBE 388 o L85
42 F& » Hr IRAC 1A ~ IRAC 1B ~ IRAC
3A » IRAC 4A » IRAC 4C ~ IRAC 5 ~ IRAC
6 » IRAC 11A ~ IRAC 14 ~ IRAC 15 »
IRAC 18 » IRAC 28 » IRAC un %5 13 fli{E
FABEHTA AT A REYIRE A 5 a - LUSH
Bt E E AT IRAC3A Tk i %
(1,698 fif » 27.88%) » HZXKJF ks IRAC 1B
(786 » 12.90%) -~ IRAC 4A (709 -
11.64%) ~ IRAC 1A (706 * 11.59%) K&
IRAC 6 (294 » 4.83%) F (B A) - #K&T
IRAC 3A Z BB > L850 21 1
G Rk 5 8 Ry BR &k % B (pyrethrins,
pyrethroids) » H R T EEIKE (FE
G AT EE RS - SR ENE
I i 5 2 515 11.94% (5 TIRAC 3A
42.82%) (& — B) » HEGIHEH RS R
FE - BB - BIRE - EmE - BEEE
(Cicadellidae) ~ ¥5 5245 (Pentatomidae) %
FHY) o BRENREMERTEREZE
ST AN E AR TR EYI RS
A FEEGE 128 > Hoh BRIk
B~ GAALE ~ BEERRE T 2 TR
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FE S P e L B BT 2R - il
Uz [ B 50 e MR RIRY B va s E - Hi K
M B0 U s B B L TR E -
ELEET I B H At (R Y i [ B A R
B ZININTEZ B H L M A D
T EE ) i 2 T R G PR S A A ) i [ A
i I AT RERR AL AYIEH » (A IEAER
TSR BN R o FIA0 - — ~ FERE
BRSSO A R M
HEHIBE - DIREEE RS & e H T
EREHTIE - BEATTEEE - Z2RIK
AR HANF EHEE - . REEAARE
FEAREETE o = ~ I F R E A0 FE 5 T E 5
EF]REER AT e - HEW - |
R L RR - BRI EEEH A
ZHEARE (acceptable daily intake » ADI) »
22 FE M & (acute reference dose *
ARD) 5 ¥ A #8235 Bl & & v # 5 #
» BEERSFFIE ADI > ARfD ZETEMH »
EEER RGP DL i B F AR TEAS -
5HME R ADI{E )z ARTD {[HRYETE @ 2K
15 & IR BB AR A& ARG T E - Kt
FEERIERE R « B EFAEREER
AP Bk 1 T 1 A 28 B icséE » S FEaKk A AN 8
HUBE @9 o Y~ REEE S HEHE R EEE
BB N A SR A E Y B IR R 8 -
I A7 2 I B T o S 1A W REAS BUIE i e e
B HETT N BB R B A 0 BT
i) A FHR ok 50 9 5 8 B 5 I R A\ B A
DT 23355 A R TR ] 4252 (2 17+ S IR ) 1
KB - 7 - BERRHIFEEEY
S B E - PIANRSEA R B S A

IRAEAEYD » RESR LR S /K A A= W) o 1k B
G WK A B R o HE
R KA Y 2 EE R A (life
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Overview of Pesticide Application Methods
for the Top Five Crop Groups in Taiwan for
Insect and Mite Pests Control from the Past
until 2022

Meng-Ni Shen!”, Miao-Fan Chen!

Abstract

Shen, M. N., and Chen, M. F. 2023. Overview of pesticide application methods for the top five
crop groups in Taiwan for insect and mite pests control from the past until 2022. Taiwan Pestic.
Sci. 14: 87-119.

This report reviewed pesticide application methods in Taiwan from the past until June
2022, combined with the concept of crop and pest grouping hierarchies. This information
can serve as a reference for the pesticide industry, government, and academia regarding the
evolution of pesticide registration, pesticide development and extension, and resistance
management in the future. A total of 10,521 methods were used to control insect and mite
pests until June 2022. The top five types of crops with the most approved methods were fruit
trees (2,417, 22.97%), fruit vegetables including Solanaceae and Malvaceae (1,004, 9.54%),
Fabaceae (966, 9.18%), Brassicaceae (782, 7.43%) and Poaceae (753, 7.16%). The most
commonly registered pests were Noctuidae (776, 13.10%), Thripidae (729, 12.31%),
Aphidoidae (393, 6.64%), Tussock moths (325, 5.49%), and Tetranychidae (297, 5.02%). A
total of 155 active ingredients were used to control insect and mite pests, and the most
approved methods were lambda-cyhalothrin (727, 11.94%), imidacloprid (290, 4.76%),
spinetoram (221, 3.63%), deltamethrin (219, 3.60%), and carbaryl (214, 3.51%). In addition,
42 types of mode of action (MOA) were registered, and the most approved methods of
MOAs included the sodium channel modulator IRAC 3A (1,698; 27.88%), IRAC 1B (786 -
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12.90%) ~ IRAC 4A (709 > 11.64%) ~ IRAC 1A (706 > 11.59%), and IRAC 6 (294 -
4.83%). Many pests can be targeted by multiple pesticides that have different MOAs. Pests
that could be targetted by the most diverse MOAs included Brassicaceae vegetable
diamondback moth (Plutella xylostella Linnaeus) (12 types), citrus red mite (Panonychus
citri McGregor) (12 types), and rice leafroller (Craphalocrocis medinalis Guenée) (10
types). However, in determining the most appropriate and effective MOA, related crops or
pest groups should also be considered. Furthermore, when planning pesticide application
regimes, effectiveness is not the only consideration; safety and necessity must also be taken
into account. In the future, it is possible that the distribution ratio of MOAs will become
more dispersed as new modes of action or safer pesticides are developed. An increase in
MOA diversity would allow different MOAs to be used in rotation, thereby reducing
pesticide resistance and improving pesticide safety. Additionally, 192 biopesticide methods
were also approved, and Lepidoptera pests were the same control targets, such as Bacillus
thuringiensis, Beauveria bassiana, nucleopolyhedrovirus, pheromone, rotenone,
azadirachtin, and matrine.

Key words: pesticide, biopesticide, insect pest, mite pest, crop grouping, pest grouping,

mode of action



