IR ERNE BT

5% LHHAREAE (www.agl68.com)

LS

FFEEFEME PR F K (non-selective herbicides, NSH) H 1960 FH {541 &7& &6
—HF > FEE =MEE M 0 EREEHD(paraquat) ~ FEEFE (glyphosate) K [E %
(glufosinate —ammonium) o FEEEFEMEFR SR 2016 FEH B4 EEH 1 F - §HE
B(EWETE)EZE 17 B L TEFEE R ST 3HE > MEERIELNE > £
R B E S E RIRR R - B 2015 FELLEE - [ERGE I B E RS EHT B R 54%
2 21% © 2016 SEIEEEFEME PR R HIL GBI EERS EAE TS 21% © JiH 1958 fF L]
~AFT(CHFEZEE AL (paraquat) » 1962 FFpGinil » 72 60 FEAREFIN] 24%750%
TEEEHHE - RO Rl s > R M bR B A SRR - AR S B -
EEIESZ TN ERT > FHEPERE » B(SIFEEERRERIGE - HE 1971
FFEZEE F LLIEB (Monsanto) & FX 3214 3% (glyphosate) » 1980 2 FRE FEHHEE 47.5 (535
T e E T SRR AL

FE T IE R 41%75 K (glyphosate IPA)JY 80 FEAWIEEE BT » 1£1% 10 4 » 72
B ZE RN DA R 8850 2 R - BRI ERINER 73 T35 - 1981 FFAREE =14+
(Hoechst AG) ¢ 25 & [E 75 5 (glufosinate —ammonium) » A 7 GREL » R4 )
R SURBEMIFEWZE RS - MR ARG SO EY 2 aBEs T - B
eF LI RE S Ry (BB T EE R IREI A e sE T » MRS E A » HER
VEVI R €t pk 82 - [ 1990 4E52RY 18.02% S B S8 582 » (B HE B 3%
S 2.5 £ KRR » EREFUSIRIEGE B - 55 2 Mgy - B
18.02%(w/w) Jz 13.5%(w/w) 2009 [ 75 555 B <5 4 15 2 kg i 2 S P el
2016 4F - [EREPHERE 3 5 6 (TN » MEHEHEET 10 (% > TaEe R 3T
2 f5H > RBEGEREHESH W -

LG THE 2017 27 H 1 HBRZEAEN]  REORPHILTERSE 909~
100% - fEE AR - GEIRERERERITIGAIG R AR R T » ER
e 25 RN DTS R AR e - [ S R B R iR T -

B R PRI 2 B TR 50 6r4F > AamIlil  EAEER A MRS
HEE— » TERZE Ry R R ESE AL - B T AT AR -
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RRSET: PREA] - JREEERREA ~ AN ~ FEBEZE - ElIREE -
Non-selective herbicides in Taiwan for 60 years

Rebecca L.P. Fong*
AG168 Co., Ltd. (www.ag168.com), Taiwan

From 1960 to 2016, non-selective herbicides (NSHs) have been sold in Taiwan for 60
years. Paraquat, glyphosate and glufosinate-ammonium are the main ones. In 2016,
the sales volume was over 10 thousand MT and the total turnover (ex-factory level) of
NSHs was NTD 1.7 Bio. (USD 53 Mio.) These figures were brought through the
historical records, the main reason is the significant growth of glufosinate-ammonium.
To compare with 2015, the sales volume and turnover of glufosinate-ammonium were
increased by 54% and 21% respectively. 2016, the sales of NSHs dominated the total
agrochemical by 21%. In 1958, ICI, England developed paraquat successfully. It was
commercialized after 3 years and launched in Taiwan around 1965. Paraquat is a
contact systematic NSH with promising and fast effectiveness, the sales were
expanding rapidly in the economic-developing Taiwan. Paraquat dominated the
monopoly market until 1971, while Monsanto introduced glyphosate that became the
top NSHs worldwide, the sales was reached USD 4.75 Bio. in 1980.

Glyphosate IPA 41% (S) was launched in Taiwan in early 1980’. Glyphosate sales
surpassed paraquat market promptly for its special character, longer lasting efficacy.
Hoechst AG commercialized glufosinate-ammonium in 1981 and launched in Taiwan
since 1990. There are 2 formulations including 18.02% (w/w) and 13.5% (w/w) sold
on the market. Even though glufosinate-ammonium has shorter lasting timing to
compare with glyphosate as well as the price is higher than glyphosate by 2.5 times,
its sales has been growing up significantly. Using glufosinate-ammonium is considered
to be friendlier to environment and safer to the crops. From 2009, both glyphosate

and gufosinate-ammonium have dominated the NSH market in terms of sales amount.

The Council of Agriculture (COA) has announced that Paraquat will be banned on July
1, 2017 because of its oral poisoning mortality rate of 90% to 100%. With Paraquat
out of the market, Taiwan's non-selective herbicide market will remain two strong
products, and in view of Glyphosate resistance problem is more serious, Glufosiante-

ammonium will grow significantly.

In conclusion, NSHs have been used in Taiwan for over 50 years, regardless of its
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merits or demerits, undoubtedly NSHs have played a very crucial role in the

agriculture of Taiwan.

Key words: herbicides, non-selective herbicides, paraquat, glyphosate,
glufosinate-ammonium -

RIS

F LI B e A A EER > T8 BB EE R (Herbicides) ) - JRisefs Ml
(non-selective herbicides, NSHs) 2 £ % > EfTHEEHAET, F9EFTAEMET
IEER] o SRR EIE S B THY AT 60 4 (FILE (LER B et e [ (LR
EHERY AT > DL 2016 BRI E A HE « DL 1984 4E % 2016 4F » 32 4[]
I PRE SR BB S ITESU A ~ FEWRSE R SRR 2 PH AR - SHEe N HEE » Bt
= IHEESHTHE 2 SRS K AR RIR AT > (EZ DAGRH > 4CskEds - SRR SEHY
JEEIA SR E R -

1) RERIECBRETSNAE

PREEEGIBREET S > 2016 ERRAER ZREHEE K 2 B 1T AN - (GAREEER
SR 47%: SHEEBAEEE 26 [BAW (GUERREENTES Y 31% (% 1-[8] 1 J[El 2) %
AR > £y RIEBEENE ~ K ~ FHARER > SHEETH R 51% ~ 37% K
12% o PHEAARAIRy 66% ~ 9% K 25% (3% 2 ~ [E] 3 K [E 4) -

* 1. GEREHESET (2016 F) - (fFEF © ()
=2 SaE HER HRGMERSE HESH(HESG SB(LLEREE
Segment (Z\THE.MT) HEE% 2. Mio NTD) THESEE%
BREH 20,680 47% 2,642 31%
Herbicides

L k| 16,003 36% 3,215 38%
Insecticides

podEsyll 5,985 13% 2,419 28%
Fungicides

HAtf Others 1,666 4% 251 3%
4E=1 Total 44,334 100% 8,527 100%
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2016 & BB G EARE (44T )

oAt
4%

AR
13%

el
36%

1. SIERLEHERE L (2016)

2016 GEREHELESI: BWISE

. HAr
B A 3% EREA
28% 31%

pid=val
38%

2: EREHE SR B L (2016)

F 2. EBRER 57 (2016) (B Himg(E)

EE HEE BHULAE R HESH BHULLE R
(AH.MT) HEEY (HHE &M Mo NTD)  $HEREH%

JEEEREM: 10,628 51% 1,754 66%

NSHs

7KH 7,645 37% 232 9%

Paddy field

2H 2,407 12% 656 25%
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Dry field
A 20,680 100% 2,642 100%

2016 B8R ERHEEEE: 21 T AN

FH
12%

37%

& 3: SIEFRERHERETHH (2016)

2016 S EFRERISHEEEH: 26

FREEM:
66%

4. EIETRERIGH B2 4H51$(2016)

2) IFEERERESBRETISNAR

JEEEFRME PR R T S B FE R R ZE SR N (glyphosate IPA)A1%)750/% ~ [EHGH
(glufosinate-ammonium) 18.02%;751% Kz 13.5%725% ~ E2F N (paraquat)24%: 25515 © 1
BB RIS T G E AL - DL 15 £F(2004-2016 F)45MH - (HAERREEHH B
B2 MBS 21% K 17% ([& 5 ~ [# 6) -
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2002-2016 FEZEFEVERR FHIL £ G REEFRE (F1921%)

50.0

45.0

400 | N ’\/
e \_,/\ /

£ 300
%

q: >0 — s
= 200 SEEER

15.0

10.0 Wl

5.0

0.0

3 D > S o O
’L@ "y@ ’L@ ’L@ ’L@ "'Iféb

@,

v
z=2]

O
5. R R RIS 2 R EEE (2002-2016)

2002-2016 FFZEFEVEER AL = 5 R 2R 5 S 80 (F3917%)

90.0
80.0 /
oo ~N
2 60.0 —
‘@ \__/
¥ 500
1B —_—l
S 400 )
& — SRR
& 300
20.0
A D > 0D DD O DD DS b
S F FF S F TS S
6. FEEEMERREEL 2 & B A2 E 5 %H(2002-2016) (8% © Hg(E)

2016 FEEIREREM R ERIEMIS Z HEEER 1 BN SHERSEL 17 -
T RAFE IR N SR RN - 2016 R (18.02%5 K K
13.5%/A%K) $HE 3 1T 6 (AW - S5 & oAz 10 (8 > HhaE b R RR 5o
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(IS4 SR RN B EE 5T Bl By 34% F% 58%. [EIRGH EL R By s fE MERR S psIgs &
B (R3KET-8)-

% 3. FEIREIERR A SRR K 2 EEET (2016) (fEF8 © ()
HEE e
e F R s A S (M) (HEHEH)
1 [EF%E 13.5%SL glufosinate-Ammonium 3,310 873
2 SR FEFL NI EE 41%SL glyphosate 4,535 444
3 25X 24%SL paraquat 2,460 297
4 [E#F 5 18.02%SL glufosinate-Ammonium 324 140
JFEFEME PR AT 5 10,628 1,754

2016 B EIFEFERERHERE: 11T M

ESHX]

23% IS

TR
43%

7. JEEEEMEPR RN EEE T otE (2016)

www.agl68.com 7




2016 G EBIEEEMRERIHEHE ST GB18(E

B
17%

Il
R 58%
25%

8: JREEFEMEPRAGH & 28T /rtE (2016)

2.1) BfrX](paraquat) 21%57%&

B 70 FARHTER NAFT0C)T HEGE » RH LRHE AR B R ER] - SRR
#o ERRBEREM - TS 0 1985 2 Sl 4,476 AN - 2017 £ 5 H ik
ZEEEoRedt 33 9R  [RER S LT 4 7R © SHAE M ST IEEE (Syngenta AG) » L A4TE Ky
wHERT o 15 £F(2002-2016) -5 R LA £y 110 Jua ™ < 95% Ky & FHAC - 2016 4
PHERES 2 T 5 5N 5 (53R RIS ERE 23% - SHESEH LISt 3
EE - TENSAFAIEY) - BfEas T8 (FR4-5-6 K[E9-10-11) -

2.2) FEBEZEENEE (glyphosate IPA) 41%5K

80 FEEth ZE LS B RE BT - 1984 FFATHE 2 700 el » &2
BRIZAR(E AL SRESZ22 > 1990 FFH(HTIE 2 166 Tt » 5ahhZEEL E?XZXUEEETHH[EEEE%
AN ZERTETS 3 (TANH & - 2002 52054 E 28 a = EE 7 AT A
EHDRFE IR R R SR 2 A AWEZ A -

2016 £ 5 H planfRSE 6 Srat plan R AR B EaE It 61 5k - RS ACAE 11 3R - SHAn
Fo L TR HIBETZE (Roundup) & H 5 BRI E S A FIHVEFR - 15 £(2002-2016)
PR HAE fy 105 TTEHE - 95% Ky BB AT - 2016 SEFHEHE K 3 (T 3 [FANE
HEDEL 4 (8 4 T8 - TEIISLFE - 5% - 1805 -

2.3) [EH#E (glufosinate-ammonium)18.02% %z 13.5%5%&

1991 SE/E B AR 5 LSRR - gRai i SnRr I Ay I DA R = 2 Gl - 5HERIEY)
LR FIETRG - WEE - 8 - 1657 ~ 7% R RBAL IS FE1ZE
JeEEAIN] - BESEE Ry Wi 2.5 1% o EMD R H ek ZE AR DLEasiyil - B s
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13.5%%% 1% 2009 FFHUE R ZERY AT - DL S (& 8 (T 2 B EREH - piRIlEE
FEPR RIS —%4 o AR 45% -

2017 4 5 H ERE SRS EURE y 65 TR » [RAGEECEE Ry 31 5k - A 2 fliplsy -
S5 LB Ry 13.5% 5 KBy 18.02% - & an Ry HAEYIF £ (Bayer Cropscience) -
P 4 Ry 2 U2 (Basta) © 15 £7(2002-2016) P45 R R (E Fy 281 JTEHE 2017 4
[ERCE 13.5% K2 18.02%:%5 R 2 S EEAEE K 3 T 6 (5 S ESFHEME 10 (7 -
oy G I R S B B B R 2 H 34% Fr 58% o 2016 [l i B A AR
TR ZE S BRI Z G > iR BB R e

7 4. 1984- 2016 BRI E RN S e R L A oy Eb 2 st

o EZrzER peou®  mERgE© O NSH O BEEZE B ERgs

AMEMT) - AMEMT) - AHEMT)  HE o ©) o5 © o5
AL
(MT)
1984 294 4,046 4,340 7 93
1985 310 4,476 4,786 6 94
1986 542 4,003 4,545 12 88
1987 1,361 4,304 5,665 24 76
1988 2,447 3,383 5,830 42 58
1989 2,908 3,331 6,239 47 53
1990 3,753 3,147 6,910 54 46
1991 4,254 2,199 10 6,463 66 34 0
1992 5,516 2,594 40 8,150 68 32 1
1993 5,062 2,384 76 7,522 67 32 1
1994 5,360 2,466 170 7,996 67 31 2
1995 4,918 2,380 217 7,515 65 32 3
1996 5,515 2,434 298 8,247 67 30 3
1997 4,975 2,569 262 7,806 64 33 5
1998 5,079 1,894 426 7,417 69 26 6
1999 5,366 1,285 570 7,221 74 18 8
2000 5,737 1,806 317 7,860 73 23 4
2001 5,305 2,155 340 7,800 68 28 4
2002 7,122 2,241 328 9,691 73 23 4
2003 6,194 2,960 520 9,674 64 31 5
2004 6,079 2,685 692 9,456 64 28 7
2005 5,545 2,203 772 8,520 65 26 9
2006 6,286 1,908 1,005 9,199 68 21 11
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2007 5,942 2,440 984 9,366 63 26 11

2008 3,627 2,508 780 6,915 52 36 11
2009 4,805 2,105 1,845 8,755 55 24 21
2010 3,713 1,245 1,494 6,452 58 19 23
2011 3,611 2,403 1,878 7,892 46 30 24
2012 3,987 2,066 2,170 8,223 48 25 26
2013 3,643 1,822 1,689 7,154 51 25 24
2014 2,804 1,795 2,471 7,070 40 24 36
2015 3,200 2,800 2,360 8,360 40 25 35
2016 4,535 2,460 3,634 10,629 38 33 28
e 139,813 84,497 25,347 249,657 56 34 10

(a) FEWEZESENHLE (glyphosate IPA) 41%)755 1%
(b) E2FizX](paraquat) 21%;7 %
(c) [E#E5 (glufosinate-ammonium)18.02% Kz 13.5% 5%

42 5. 1984-2016 4FJEBEFEMR SN & SAE st R E 4rEE (ks dimelE
gy EmED srog® ERge NSH =B R ER

HEA HEAW HEew  @emE Py Mo O

(Mio.NTD) (Mio.NTD) (Mio.NTD) (Mio.NTD) %
1984 206 410 616 33 67 0
1985 217 440 657 33 67 0
1986 266 426 692 38 62 0
1987 430 430 860 50 50 0
1988 667 281 948 70 30 0
1989 769 295 1,064 72 28 0
1990 623 241 864 72 28 0
1991 617 179 4 800 77 22 1
1992 751 212 21 984 76 22 2
1993 681 223 43 947 72 24 5
1994 681 205 73 959 71 21 8
1995 631 208 91 930 68 22 10
1996 674 202 127 1,003 67 20 12
1997 629 203 124 956 66 21 13
1998 750 199 203 1,152 65 17 18
1999 691 131 106 928 74 14 11
2000 747 171 115 1,033 72 17 11
2001 554 220 122 896 62 25 14
2002 623 240 107 970 64 25 11
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2003 556 326 153 1,035 54 31 15
2004 545 299 200 1,044 52 29 19
2005 531 237 219 987 54 24 22
2006 542 203 330 1,075 50 19 31
2007 628 272 314 1,214 52 22 26
2008 595 296 236 1,127 53 26 21
2009 501 239 650 1,390 36 17 47
2010 407 134 514 1,055 39 13 49
2011 344 250 538 1,132 30 22 48
2012 385 211 471 1,067 36 20 44
2013 419 174 411 1,004 42 17 41
2014 328 184 784 1,287 25 14 61
2015 368 310 836 1,514 24 20 55
2016 444 297 1,013 1,754 25 17 58
YEEFE 17,594 7,938 7,804 33,336 53 24 23
(a) FEWEZEL R (glyphosate IPA) 41%)7% 1
(b) EEHX](paraquat) 21%;771K%
(c) HE#&E (glufosinate-ammonium)18.02% k% 13.5% 5%
& B IR A S B B2 (1984-20164F)
BEAir: Z\HE
8,000
7,000 /\
V2 A
5,000 VAV
2000 /\/\\j(/ \V/\L/\ //
3,000 V/\_
2,000 / \/\~/\\/J\"/—\\ II\AT.J,
1,000 _// 7 v
1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
—EHE —BEix e

9. 1984- 2016 FEIREEFEFRERIGH & 8 R K b 2 47aT
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BB R ERR TR £ 4H(1984-20164F)
Hfir: G

800

600 W/\ _~ —
400 -——/ N\ _ .
200 —/\—\-.———'* \//\A’%&Gg

0

1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

—EHBE —Bi EREE

[E 10. 1984- 2016 -3 FEEFERR SRS & S A0 R H o bb 2 &Rt

£ 6. 1984 4E-2016 4EE SR BRSPS B (E > 4t (B 1 AT
R AT Egu® Ry R

LAFHES  LATHEE  LAFHEE  FRMERTHNITE

1984 701 101

1985 700 98

1986 491 106

1987 316 100

1988 273 83

1989 264 89

1990 166 77

1991 145 81 380 3.4
1992 136 82 474 4.4
1993 135 94 499 4.4
1994 127 83 379 3.6
1995 128 87 374 3.5
1996 122 83 387 3.8
1997 126 79 423 4.1
1998 147 105 433 3.4
1999 129 102 186 1.6
2000 130 95 363 3.2
2001 104 102 359 3.5
2002 87 107 288 3.0
2003 90 110 261 2.6
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2004 90 111 256 2.5
2005 96 108 252 2.5
2006 86 106 201 3.0
2007 106 111 284 2.6
2008 164 118 269 1.9
2009 104 114 313 2.9
2010 110 108 307 2.8
2011 95 104 256 2.6
2012 97 102 193 1.9
2013 115 95 215 2.0
2014 117 103 277 2.5
2015 115 111 354 3.1
2016 98 121 279 2.5
2005-2016 129 99 308 2.7
P EAE

(a) FEWEZEL R (glyphosate IPA) 41%)7% 1
(b) EEfiLA(paraquat) 21%7/%
(c) HE#&E (glufosinate-ammonium)18.02% k% 13.5% 5%

800

SEIREERER Y B (H (1984-20165F)

BAr: n(5%)

700 \
600

500

400
300

200

100
0

1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

—RHE —BX R E

11. 1984- 2016 FIRBEEIEFR SR = B A on L BiH
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&S

WM

SRR S L (LS R B & R — R T (E B LUB 25 32 A
VEE » SROARERIZE - DU R B Y SR R BT © = K E G S
REAFFASZ M =BT 5% M r s e R
HOUFAZENE  EROUBRIR 2 AN & -

EEHOE RS » (EFATA 200 AFEREHIh 8 - S AR
% 20 FEMIR TS  BEGERFS 2007487 H 1 HEMESSHEHN (5
et \RIBARIS - BEBILERE » EOERE TR R EEOPE
THBIEC > DR FHEEC i 2 909 ~ 1009 « BKELR RIS I 2007 ¢ 2012
SRR o B Y 2016 4 7 S - YRS 2 T2 PR N R 6 -
AN » R R IR IR S5 2 AR

AL SRR S AFT(C)A 1962 R EhBREE - NPT 1992 424 sH b FI R
(Zeneca) - 2000 - HEHI 57 Bt -L-5# 5 (Novartis) & fF4H ici - So TE 2 (Syngenta AG) ©
Z N EE R LU SERH R AR SENI3E - 2016 4F 2 AL E M HEIE T2
430 {EETTUIE IR -

FEh2E 1971 F i EE] & LLIFN (Monsanto) i85 L) » 1980 & LA - ClbEfE &
Bk VLA E - 1996 4F Roundup Ready 5| A K5 » FlEFACHERMUE » {F
Yk BRI ZE - HRFEREARE - IRk » 5 - 815 A=
/NERTEAERRSE T - 2016 A 9 H LD E B8R EAFYIR £ (Bayer CropScience)
LA 660 {E3=Ttax A F] » GHFRIEFETE -

1981 FE{% i 5145 (Hoechst AG) % I B 28 [&|#% & (glufosinate —ammonium) »1994 £
W E R B{ERE (Schering AG) & I f TR XS 18 - TRAIHSEDLEIRE R AYTE - Liberty
Link » SIS B e EIIE K BT - 2000 S-FEL A 4% 2% (Rhone-Poulenc
Agro) & Ry B R EVIRHEZ /A F] (Aventis CropScience) = 2002 7 » FEHA F 2
BREYREAE  WEEHEAE SR LRSI P &0 - AR EEYIR 2 (Bayer

CropScience) °

FEEAFIRRRC A B — B DR s e 5L N R4S /E7)(Plant Genetic Systems)
2006 4 » R EE EARFEEFYIRIEEHY LibertyLink BERRXUSREPR CA05 755 E
ok o BURZEIRHED - STEERRRL - (fSE3EE - FREAE 2013 ££2 2016 £
EIEEEYE 10 (83570 0 LIUEK Libertylink Y4278 - FEE/EYRIER B HAE
= REFTZ— -
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2017 SEFF BAEYIRHSBRIGHET T L LIER O R » JREE PR B 2 KRR L - [k
B SRR Ry R H N ] A Ry B R L

[l EER A S (generic) REE T ECEHIZ MR > FAIGA PITIAZRES - B E

FEEEYIRS RS TS B 2015 5% A B AR S —ab i E T 85 _E IR 3B -FHY
MELTTE 248010 > 2016 42 7 HESINFEPEIZE IR - A E SR e S P
Zetl > INFETTSZIMARELE - 28 i AR R AG S A B R i A pan - (Eg
HKERL 2016 FHYEEFERE - BELANIRYRE - ERCE 500 2 KiEiE

e FEEAYIR A E S H S B E TS - HEEE 500 T/AT7 - HA R I
LA 250-300 Jo/ ATt i E RS R A5 B 3 & - 2017 SEFE HAEYIRH SE AU
FE AN R - RORPREEIYEZ A FRTA - JRERR SRS AR Z S e EHS

Bz -

JISEIER SIRAE BT 60 4 > 25 30 4E RRRYINIR 1y 24 /AN - 101 KHELLZS
R 21 HAN > B E R IRAR R AR 101 SRS - 4566
B-Hllk - BT @/KBIRR - BRI - B TR - ST - R
o

5 [F>URR

1. BIFER - EHIESE 2005 -

2. FHREEY o EREE—pREEEul (www.agl68.com) o

3. AEMEYIRETERENY - BEEEHYET 1991-2016 4F -

4. BZEEEYIVIEEER - BEEHIREH - BE04ET 2016 4F -
5

6

7

8

. B 2017 £ 5 H 12 H¥E -

. www.bayer.com

. www.syngenta.com

. www.monsanto.com

H#: 2017 £ 5 F 16 H. EFETR
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