BUSINESS CONSULTANTS

ASIA, AUSTRALASIA, LATIN
AMERICA, AFRICA AND THE
MIDDLE EAST:
BIOPESTICIDES MARKET

Prepared by:

CPL Business Consultants
Innovation Centre, Milton Park, Abingdon, Oxfordshire, OX14 4RY
Tel: +44 1865 257 057, info@cplconsult.com, www.cplconsult.com

Dr Ray Quinlan
Dr Steve Lisansky



CPL Business Consultants Asia, Australasia, Latin America, Africa & Middle East

©  CPL Scientific Limited

All rights reserved. This publication is intended for the sole use of the purchaser. No
reproduction, copy or transmission of this publication may be made without written
permission of the publisher.

Published in the United Kingdom by

CPL Scientific Group Limited trading as CPL Business Consultants
info@cplconsult.com www.cplconsult.com

Written by R J Quinlan, edited by S G Lisansky

ISBN 978-0-9575492-3-4

While the information and concepts presented here are believed to be correct to the best of the
knowledge of the authors, neither they nor CPL Scientific Limited accepts responsibility for

any actions taken on the basis of this information, neither do they accept any liability for any
omissions or errors of fact the report may contain.



CPL Business Consultants Asia, Australasia, Latin America, Africa & Middle East - contents - i

TABLE OF CONTENTS

ASIA, AUSTRALASIA, LATIN AMERICA, AFRICA AND THE MIDDLE EAST: ..o 1
BIOPESTICIDES MARKET ..ottt ettt ettt ettt sttt bbbttt e abe st 1
SUMMARY ottt ettt e b bbbt eb e s e e bt ek e e e e b ek e e e R e e b e e b e R e R e R e R e R e R R e e R e R e Rt e R e bt ebeebe e ebenbe e ete e 1
SALES PROJECTIONS. ...t teettesttstteteateetestesseesbesteestesbeaseesaeaseesbesbeas b e bt aaeeseehe e s eeebeeb e e b e eb e emseebeeheenbenbeenbeabeannenaesneentens 1
INTRODUCTION ...t tittitetee sttt sttt e st sttt eebe st seebesbeseebess e s e ebesbes e ebese e s e et e s b e s e ebe st eseebesbeseebe st e e etesteseaneses 5
BIOPESTICIDES IN ASIA, AUSTRALASIA, LATIN AMERICA, AFRICA AND THE MIDDLE EAST ..o 5
Production of BiopestiCides fOr LOCAI USE ..........ccoiiiiiiiiiieiseesee e 6
The COMMETCIAI IMAFKEL ..ottt sttt et et et s be st e be e st e e et e beseeebenre e 7
ASTA AND AUSTRALASIA .ot e et e st e et e e s s bt e e beeasbeeateessbeeateessteeanteennreas 8
SALES PROJECTIONS ...teeutiteestetesteessesteeseeseesseessesseeseesesseesesbe e s ee s b e eb e es s e eb e e se e aE e e Re e e e nE e eR e e R e eRe e e e eReemeenEenreenrenneeneenas 8
TTHE IMIARKET ..ttt ettt ettt etttk ekt bt e et 4 he e 4R e £ e Rt e R 2R £ 2R Rt eR e AR e e R o4 AR e 4R e SRR e eR Rt eR e e eE e e bt e s b e e s beeseesmnenneenreennis 8
BaCteria-Based PrOUUCES........co.oiiiiitieiieiete ettt ettt b bbbt b et e et bbb b e 11
VITAI-BASEU PrOUUCES ..ottt bttt bbbttt bt b e bt bttt e e en bt enenees 18
Fungal- and Protozoan Based PrOGUCES...........cciueiiiiiieie et e e sta e ee e 20
Nematode-Based PIOGUCLS .........coiiiiiiiieieiete sttt b e bbbt e e bbbt ebeens 24
Invertebrate BiocoNtrol AGENTS (IBCAS)......cii ittt sttt sttt b et b e e b sr e sbe e abe e 25
Semiochemical-Based BIiOPESHICIARS.........covciiiiiiie e 29
Plant Growth Regulator BIOPESTICIAES .......c.erviiiiiiiiitiieeieicriee bbb 32
Biochemical-Based BiOPESTICIAES .........couiiiiriiitit ettt bbbttt 37
COUNTRY REPORTS ..ttiitiiitieiteeitee it st sttt e steesbeebeesbesstesbeesbeesbeeseeeaeeameeas e e abeesbeesbeesbeesbesbeesbeenbeenbeenbeaneeansennee e 45
AAUSTRALIA L.ttt ettt s ek e s h e E e e e b e e Rt 4 Re e 4R e e e R e e R e e R £ 2 AR e eR b e e R R e e R e e AR e e AR e e nRe e Rt e Rn e eRn e eR e e eR e e Ee e reenenrne s 45
L070] 1 (0] PR PRPROR 47

RV LT =] e o] TS SSOSPRRN 47
U SRRSO 49
PASTUIE & SUGAICTANE ... vviiiii ittt ettt ettt ettt et s st e e b bt e s st e e s b bt e eabe e s bt e e anbeessbeeanbeennbeesnteennbes 50
TWISE FFUNQUS .ottt et e et e e b e et e e st e e s b e s te e te e teesteesteeneeeneeeneeaneenteenteeteeseeaneens 51
Parkinsonia Bio-HEIDICIHE.........coiiiieiiiee ettt e st e neenneeneens 52
IMOSGUITOBS. ...ttt bbb bbb bbb bt e s bbbt bbb bt bbbttt 53
INEW DEVEIOPIMENES ...ttt b bbbt bbb bbbttt b bbbttt 55

L@ 0T 10 RSOOSR SO VOSSOV URPRSOPR 55
Biopesticides Marketed in AUSTFAIIA. ..o s 56
Australian BiopestiCide COMPANIES. .......ciueiiirieiie ettt sttt b e bbb et sbe et ebesne e ebe e 68
oo o LcE (oA Lo [T = PSSR 71
BIOPESHICIAE SAIES ... .eciieieiie ettt ettt e s e st e te e te e ae et e aneeaaeeeaeente e reenreareean 71
BELARUS. ...ttt etttk h bbb Rt R e R e R e R e R e 4Rt 4R AR e R e R e e R £ e R e e AR e e R e e h e b e beenReenreennas 73
BACTTUS SUDLITIS ...ttt bbbt bbbttt sbe et ens 74
Other Bacterial BIOPESTICIARS.........couiitiieitieieiiee ettt bttt sb bbb e b saeeneas 74
PENTATAGTM. ...ttt ettt bbbt b e et e R e e ee e bt e E e SR e e R e R e e R e e e oAbt Rt b e R e R e eE e et et b e be e ereens 75
FFOTBSEIY et R e et nr e 75
Biopesticides Marketed in BEIATUS ..........cviiiiiiiiiiiiee et 75
Belarussian BiopestiCide COMPANIES ......cviiriiiiiriiiitirieietene ettt sttt b et nes 78
BIOPESHICIAR SAIES ... ettt b bbbttt b bbb bt bttt nes 78

L 1SS 79
IPIM ettt b E Lot E e bt E e bt E e Ret e Rt b e R e Rt ebe e e R e ebe et e R e ebe st eReeReneereebeneereerenes 82

Bt DeVEIOPMENT ANG USE ...ttt bbbttt e bbbt et e et n e et b e b b 83

Y E= Y7457 (o] o H OSSO P RPN 84
EMPEAODACIET DIEVIS ...ttt bbbttt b e bbb et er e et e e nee bt e 85
MY COTNSECLICIUBS. ...ttt et b bt et bt bbbt bt e h et e b s bt e bt bt e bt e b e et ene e st e besbeebeens 85
VAT L (0o [0 Tod iSSP P RSO USATTPRRTPR 86
Plant EXracts: CheNGAU NEWSUN ..........oiiiiiiiirieieeiteeei sttt ettt ettt bttt st bbb 87
Plant EXracts: AZAGITACHTIN .........cviiiiiiiiiie bbb bbbttt sbns 88
PlANE EXIFACES: IMBIIINE ...evivititieeeete ettt bbbt bbbt b e 89

0] (1511 YOS 89



CPL Business Consultants Asia, Australasia, Latin America, Africa & Middle East - contents - ii

L@ (0= o oSO RUSUPRUURTPRPRUROS 89
RECENT DEVEIOPMENTS. ...ttt bbb bbbt bbbttt b bbb e nn s 92
Biopesticides Marketed iN ChiNa..........c.ccvoiiiiiiicci et sr e e reenes 93
Chinese BiopestiCide COMPANIES. .......ccccveviiierieiesesie e s e e e et s e ste st re e e e et e tesrestesreana e e enseeesaesresneeneanes 109
BIOPESTICIAE SAIES.....ueivicieciie ettt e e et e st et e s beebeeReene e e et e tenrenrenreeneas 114
INDIA Lottt et bbb bbb AR R R R Rt R R R R Rt R bt R b bRt nen e e 119
Department of Biotechnology and the National Biocontrol Network Programme..........cccccoocevivvvivinannn, 121
Local Production Of BIOPESTICIAES........cuiveiueriiieie st e ettt sta s st et e e te e e e e et e aesresreaneaneas 122
IPIM L e Lo R e b 1R e bt R e eRe et e R e R et e R e Rt e R e e Re b eReeRe b eRe et et e Reete s erenrens 124
Fungal ENtOMOPANOGENS. ..ottt ettt b et b et b bbbt eb e nr e ebenn e b e 129
PLANT EXIFACTS ...ttt sttt ettt e bbb eb e e b e en e s tesb e e b e sbe et e ebeeneene et e nbesbesteaneaneas 130
L@ 0T 1o o TSP P PR USSP TTSOPRTPPORO 131
Biopesticides Marketed in INGIA ..........ooeiiiiiiiie bbb 132
Indian BiopestiCide COMPANIES .........ciiirieiiteieei ettt b et sb e bbbt b bbb 146
BIOPESTICIAE SAIES.....ei ittt ettt et e st et e s aeebeere e Rt et et e tenrenrenreenes 149
INDONESIA ...ttt ettt ettt ettt e et e et e st eh e e e Rt e R e e R e e R R e e s s e e £ e e AR e e AR e 4R e oAbt e Re e eR e e eRe e b e e b e e s b e e seeannenreenneenis 154
LOCAI PrOOUCTION ...ttt ekt b bbb bbbt bt bt bt e e et e benbesbenbeeneas 158
Lembaga RiSet PErKEDUNAN ...........ociiiiiiicce ettt sre s re e saeenbeeneeenee e 159
Biopesticides Marketed in INAONESIA.........ccveiieiiiiieiie st een e enee e 160
Indonesian BiopestiCide COMPANIES.........ccviiuiiieiiere s e se e ste e e e st e te e beetesraesreesreesneenas 162
JAPAN et E e R b e R e R b e R b e e e R R e e R Rt e eR R e e oAb e e eR R e e eR b e e eRE e e eh R e e enr e e rbeennreennes 164
2l oo [0 od iSRS SPTPRPRR 166
(O] 10 LT g Yol o] o T | SRS 167
o TP 168
FFOTESIIY e e e 169
Biopesticides Marketed iN JAPAN.........c.coviiiiiieie e re et ene e 169
Japanese BiopestiCide COMPANIES.........ccuiiiiiiiii ettt e e te e e e sta e te e beesteesaesreesneesreeeas 175
oo o Lc (ol o [T = 177
KOREA (THE REPUBLIC OF KOREA/SOUTH KOREA) ......cciiiiiieiiieiieesieeieseesteesteesteesteesaesnaessaesneesnaennseaeensenneees 178
ProteCted CUITIVALION. ......eiuiiie ittt bbbttt b e bt bt bt et et e b et b sbenbe b 181
GBI BIOTECN ...ttt bbb e b bbbt e b e bt bt e b e b e e bt e st e e e b et sbeebeene e 181
] 2 PSPPSR 182
NV a0 ] =T ST 182
Biopesticides Marketed in KOTBA .........cieiiiiiiie ettt 182
Korean BiopestiCide COMPANIES. ........ciiiiiirieiiie ettt et ettt sb et bbb ebe e 188
BIOPESHICIAR SAIES ... ettt bbbttt b e bbbt eb bbbt nr et 189
IIALAYSIA .ottt ettt ettt ettt ettt ekt ettt ekt e ke e b et ekt e oAk et e be e ek et e ket e R et e b e e e be e e eRne et b e e naneenrre e 190
IPIM et bRt Rt R e bt E e R R Rt Rt R e Rt e R e e R b e Re Rt eReebe st e Reebe s erentens 191
YT To 0T (o T o] S 192
RNINOCEIOS BEELIE ...t bbbttt b e bbbt bt et et e b b e b b ebeenes 193
Biopesticides Marketed in MalaySia...........cc.ccieiiiiiiiiiic et eenee e 193
Malaysian BiopestiCide COMPANIES........ccuiiieiiieiicieiiesee sttt ere et be e te e s e staeste e sreeneeneeeneennee e 196
BIOPESHICIAR SAIES ......evicieiee ettt bbb bbbt b et benr e b 197
INEW ZEALAND. ...ttt sttt sttt sttt ettt e e st ekt s 1ttt ekt e e sttt e ke e e Akt e e ke e e ket ekt e et e e e be e e be e e nbeeebbeenbneenbneens 198
IPIML ettt Lo et e bt Re b e bR e he et e R e Lot e Reebe et eReebe b eReebe b ereebe et eReebe s erenrens 200
LI o100 T - SRS 201
IVOSGUITOBS. ...ttt ettt ettt bbbt bbb e bt b e s b e bt e b e e Rt e bt s b e st e bt et st ekt se e st et e see e et e nbe e ebennes 201
O SEIY e e r e r e nne e 202
(@0 o] oSSR SRR 202
Biopesticides Marketed in NEW Zealand ............cocooiiiiiiiiiiie e e 203
New Zealand BiopestiCide COMPANIES ........couiieieiiiriieieieie ettt st sttt e bbb sbesbeeneas 208
PHILIPPINES ...ttt ettt bbbt ettt h e h e b e e k£ 2R bt e h b a4 h s e e b e eb e e eb e ekt e m bt e ae e ebb e et b e nbeenbeebe et 210
IPIM L ettt bt R Rt R e bt E e Rt R e Rt e R e Ee e R e Re b e Re e Rt eRe e b reteebererenbens 212
Biopesticide Development @GN0 USE .......ccecuiiiiiieiiieeieie ettt sttt e b eneas 213
[0 Tor= L = 0o 134T ST 214
L@ 0T 1o OO ST TTSOTRTSPR 215
Biopesticides Marketed in the PhIlIPPINES ......c.ooiiiiiiiiie e 215
Philippino BiopestiCide COMPANIES. .....uiverueriereiestireaeeeesiesestesteseesessaeee e stestessestesseenseseessesseseessesseasens 219
BIOPESTICIAE SAIES .....viivieieceice ettt e e st et e R teereen e e et et nrenrenreenes 220

RUSSIAN FEDERATION ...citeeteeiteestease s sseesmeesme e e s sme e sme e smeesme e ne s s ame e am e an e e me e s e e s e nme e s me e nmeenneeneenneaneenne e 221



CPL Business Consultants Asia, Australasia, Latin America, Africa & Middle East - contents - iii

e KT TP PRSP PR PP 222
BItOXYDACTIIIIT. ... 223
Plant DISEASE CONIIOI .....c.viuiieiiiieieiite ettt sttt bbbt b et st eb e b e e ebesbe e ebeseesenbe e 224
BISOIDT INEEE .. ettt et b e bbbt bt et et e 226

R3] 1] 0T ] 1 Ut 1 4SS 226
0] =] PP PTP P ROPR PP 227

L@ = ] Lot SR 227
Microbial Biopesticides in the SOVIEL UNION ........cccviiiieiiicie et ane s 228
Biopesticides Available in the Russian FEAEration .............ccocoviiiiiiiiiiiiiercssees e 230
Russian BiopestiCide COMPANIES...........iiiiiiiiiirieieiet ettt bbbt sb bbbt 235
BIOPESHICIAR SAIES ... .eveiciiiteeetete ettt bbbt b et b e r e b nr b 236
TTHAILAND ...ttt ettt etttk h e bt e bt e bt e e e e a et eh £ e b e £ b e e R bt e Rt e e E e e eh e e S h e e AE a4 b e e R b e eh b e eb £ e bt e b e e beeneeeneenbeenaeebas 240
KBY CIOP PESES ..ottt b e r bR r e 241

L 1RSSR 242

2] (O I = OO OSSO URPRPPRPRRSPRN 242
LOCAI PrOOUCTION ...ttt bttt se bbbt et b e bt bt bt bt e e e b e benbe b e nbeeneas 243
INEIMALOUES ...ttt b bbbt b et e s e ea e bt E e eh £ e b £ e Rt e s b e eb e b e nb e e b e e bt e bt e s e et e benbesbesbeene s 244
Biopesticides Marketed in Thailand ..o e e 244
Thai BiopesStiCide COMPANIES .......ccveiieeieeieeieeie st e st e st et e et e e s e e e s te e s teesae e e e sseesteesteesbeasaeaseesneesreenreeneas 247
oo o Lc (ol Lo [T = S 248
UKRAINE ...ttt sttt ettt ettt e sttt e e st e e skt e e s bt 442 E e e 22kt e 42kt e e ab e e 42 R e 44 AR e e 4 b e a2 Akt e 4 b e e e ab e e e b e e e b e e e ke e e nbeeenbeesnbeeans 249
Center Biotekhnika LLC (L{eHMP BIOMEXHIK) ........ccvvivviiiiiiicitieiieesie et 251
PSEUAOMONAS QUIBOTACIENS ....c.viviieitieieeiieie ettt sttt e e e st e besbesbesbeeneeeententeseesrenreanens 251
OFJANICS 1.ttt bt bbbk bbb E e h £ H e R e bR b bRt E bbbt bbb n e 252
Biopesticides Available in the UKFaine............ccoiiiiiiiiiic e 252
Ukrainian BiopestiCide COMPANIES .......ccveiuieiieieiie e see s e steese s e s ste e te e e ste s esreestaesteesteeneeaneeaneenseenes 255
oo o LcES A od o [T = 257

W IETNAM oottt ittt sttt ettt s stk e ke e bt et e e ae e e R e e 4R £ e R £ 2R £ eR Rt 2R R e e R oo AR e e AR e 4R e 4R R e SR e e eR e e R £ e Rt e n R e e b e e nnenneenreenneennas 258
IPIM e bR b e R LR Rt Re bt Re bt e R b et e Ee e bt e R bt et et e et bens 259

RV LT =1 e o] USSR 260
RO ettt bbb R h e R E bR £ R £ e e e bRt b bRt b e e Rt e st e nn b b erentes 260

o LB = T £SO 261

[0 Tor= L = 0o 144 [ USSR 262
Biopesticides Marketed in VIBINAM .........ccoiiriiiiiiie e ebe e 263
Vietnamese BiopestiCide COMPANIES ......cvciiiiiiie ettt sttt sttt snns 271
BIOPESHICIAR SAIES ... ettt b e et b et b ettt b e et b e e b et ebe e 276
LATIN AMERICA ..ottt s et e e e ettt e et e e s st e e sate e et b e e aateessbeeaateeasbeeanteesnbeeanteennees 278
SALES PROJECTIONS ...teuteutietietesttetestessee b st esseabeeseesbesbeesbesbees e bt she e e e e b e e s e e e b e eb e e s b e eh e e me e ab e e he e ke nb e en b e nbeeneennesreennens 278
TTHE IMIARKET ..ttt sttt etttk bttt h e b e bt e b e e R b e e b e £ AR oAbt e bt e E e 4R b e e Rt e eh e e b £ e bt e st e es b e nb e e nbeenbeenbeennas 278
BACIEITAI PFOUUCTS........e ittt b ettt b e bbb e bt e b e et et nb e b et ene s 281
VIFal-BaSO PrOOUCES ......ccueitiiiiiiiiiie ettt bbbttt bbbt bt st e et e e et e st b 284
Fungal and Yeast-Based PrOUUCES..........cc.ccviiiiieiie e se ettt ete e e st sta e ste e nne e snneansesne e 286
NemMatode-Based PrOGUCES ........cccviviirieiieieiese e ste et rae e este e te e stasteeseeseeseestesaestessesneeneeseeseseeseessennens 290
Invertebrate BiocoNtrol AGENTS (IBCAS)......ciiiiiieieie ettt sttt st 291
Plant Growth Regulator BIOPESHICIAES .......cveiiviriiiiiiieisce e 294
Biochemical-Based BIOPESHICIARS ........veviirieiiiriciite ettt 297
COUNTRY REPORTS ...euititiiitiestieiteesieeeeaeeaseesseesaeesseasseasseasseasaessessseesaeesaeasssaneeaseeaseenseenseensesssensenssessseessessananees 303
AARGENTINA . L.ttt ettt ettt ettt ettt ettt sht e ek bt e sttt e s b bt e abb e ek st e ke e ek bt e be e e ek bt e be e e b b4 e eh b e e e b b e e abe e e nb b e e nbe e e nb bt e nabeenbbeennneeneee 303
LI L0 [ S (o] gl = S USRS URUROTRTURURRO 305
Cydia POMONEIIA GV ...ttt bt bbbt e b et e bbbt b e bt b e et et e neesbe b e 306

(O] (0= T oSO USSR 307
Biopesticides Marketed in AFGENTING. .........ccciiiiiiie ittt b e b b ees 308
Argentinian BiopestiCide COMPANIES .......coiiiieiieieiie sttt ettt sb et e et e e sbesbeaneas 312
BIOPESLICIAR SAIES.......eeeieiitiei et bbbttt bbb bbbt n e et e ere e 313
124 | OO PO PRSP PPPTOTRRUPPPTR 315
(0] =101 =T O U] 1)Y= 14 o ] o SRS 317
LOCAI PrOGUCTION ...ttt bbbttt b ettt b ettt b ettt ab e et e e b et be st e ereabe e 317
Anticarsia gemmataliS MNPV ..........oooiiiiie et sreare e e e e sresresreanes 318

Spodoptera frugiperda MNPV ..ottt r e reane et e et e teseesrenre e 319



CPL Business Consultants Asia, Australasia, Latin America, Africa & Middle East - contents - iv

Other CaterPIIAr TAFGELS. ... ettt bbbt e b e b e b b e bt e beene e e e b e nbesbeebesne e 319
FUNQAI PATNOGENS. ...ttt bbb et b et b bbb bt bt b b se b e 320
N L=T T (oo TSSO UR PRSPPSO 321
IVIOSGUITOBS. .. vttt it etee e este sttt et e et e s e e st e e ae st e teese et e e se e s e st et e EeeReaseen s e s ee st et e nReabeaReenseneenseneesnenreaneaneas 322
L@ = oSSR 323
Biopesticides Marketed iN BrazZil..........ccccvcieiiiiiieiiiiecceec e sttt e sre e eneas 323
Brazilian BiopestiCide COMPANIES........ccciviiuiiiieriesese et eee st ese et e e e e e sae st et e sbeste e e s e e e ssestesresresneaneas 329
BIOPESTICIAE SAIES.....uiiviciicice ettt e e e st et e s beebeere e Rt e e e e e tenrenrenreenes 333
(O 1 0= PSR RT U OPTORTURTPRON 340
BIOTUNGICIARS ...ttt b e b e bbbt eb e bbbt nr e bt b e b e 341
BIONEMATICIARS ...ttt ettt st e st e sbe bt been e et et et seesbeaneeneas 342
2T To TSt od £ oo PSS TPU PRI 343
LI L0002 OO PRSPPSO 344
L@ 0T 1o o TSSOSO TS USSP TTPOPR PP 344
RECENT PALENTS ...ttt s e e s R e e s R e e m e e sn e ene e aneenn e e nr e e ne e reenne s 344
Biopesticides Marketed inN Chile..........ooiiiiiii e ene e 344
Chilean BiopestiCide COMPANIES........ciueiieieeieesieeie st sttesteesteesteete s e e s aeseesreesteesteensesneesssesseesseesteesreaseens 349
COLOMBIA ..ottt ettt e h ekt E e E e e Rt e e e e R e e 4R e e 4R £ 2R £ e R e e R Rt e AR e 4R R e e b e e n R e e nR e e R e e nn e eRr e eR e e nb e e nreenreere e e 352
(O] 1 T O USSP PSSO TR U PR PRPPTPRO 354
Other Uses fOr MYCOINSECLICIARS ......cviiieiiicie ettt e e e e e et e e ta e te et e e s e s e e sneesreenneeeas 355
MY COTUNGICTARS ...ttt bbb bbbt b e bbbt b e nb et eb e b e ebe e 357
USE OF VIFAI PrOUUCES ...ttt et sttt et seene e e s et seennenrenneas 358
USE Of BACLEITAl PFOAUCES.......coviiiiieciieieiee sttt sttt e st et seesrenrenneas 359
Mycoherbicides agaiNSt NAICOLICS ..........couiiriiiiirieiiee et eb e 359
Fav 2 To 1= ol 41 (10 VA =T o O SSSORSRPRR 359
L@ T o= 13 oSSR 360
Biopesticides Marketed in CoOlOMDIA...........c.coiiiiic e e 360
Colombian BiopestiCide COMPANIES.......ciiuiiieieeie e ciesie sttt e ste e e e sreesteesteesbesneesssesraestaenreesreaseeas 368
oo o LcEs] U od o [T o = 370
COSTA RICA ...ttt bbbt a et h e e Rt e b e e b e e A bt e et e e R e e e b e e eb e e e Rt ekt e mn e e as e eb b e nb e e nbeenbeebe et 372
Uses for Biopesticides iN COStA RICA.........cccuciieiiiiiciie st eenae e 373
(O ) 3 TP 374
L@ Tt F= = - - OSSPSR 375
L@ o 13 o RSOOSR PRSP 375
Biopesticides Marketed in COStA RICA .........oieiiirieiiireicie e 375
Costa Rican BiopestiCide COMPANIES........ciiiiiriiiirieieirie ettt 381
BIOPESHICIAR SAIES ......evicieiee ettt bbb bbbt b et benr e b 383
CUBA .ttt ettt etk bkt E b e Rt R R e e R e e R e R e R £ oA Rt e AR e R et AR e e AR e e AR e e Rt e Rt e R bt eR e e eR e e nRe e beenreanne 385
LOCAI PrOOUCTION ...ttt bbbt b e bt b s bt bt bt e bt e e et et sbesbenbeeneas 386
Tsukamurella paurometabOola...........covo i e 390
2T T0] = L T TSROSO UPTUUTORPRORPN 391
L@ T o= 3 oSS 391
Biopesticides Available in CUDA..........cooiiiii e 391
Cuban BiopestiCide OrganiSAtiIoNS ...........ccuviiiiriiiirieietire ettt sttt sa e ne s 393
Developments in BIOPESHICIAES ........cviviiieiiie ettt sttt et 394
BIOPESHICIAR SAIES ......evieiiite ettt ettt e et e et b e ettt e et b e et et nnes 394
GUATEMALA ...ttt ettt e et e st e et e tees e es e s teesseeseeeteemeeemeees e e aR e e e e en s e en e enteeseeaseenEeeneeenteamseeneeeneenseenseeneeeenenenns 397
Y To 1P U S SOUSPRPPSPRPTSPRN 398
(O] 1 T OSSOSO 399
IVIOSGUITOBS. ...ttt ettt et bk bbb et e e e et bt E e b £ e b £ e Rt e b e eb e e b e ebe e b e e been e e st et e nbesbesbeaneeneas 399
Biopesticides Marketed in GUAIEMAIA..........cc.oiiiiiiiiiieiee e e 399
Guatemalan BiopestiCide COMPANIES. .........cuiiiieiieiteie ettt b e e bbb sbe s e 401
HONDURAS ...ttt sttt h et b e st ekt e b e e e bt oS b e ookt e et SRt e 4R e e 4h £ e k£ e bt e s ke eh b e e he e e be e nbe e bt e bt emneenreneee e 404
IPIM & BIOCONTION ... bbbt b e bbbt bt e st et et seesbesbeeneas 405
(=T aTo] 0T | 7= ot 110 1 1o SRR 406
L@ 0T 1o OO ST TTSOTRTSPR 406
Biopesticides Marketed in HONAUIAS. .........coiiiiiiiiii ettt 407
Honduran BiopestiCide COMPANIES ......ccverueiierieresieseeeeiesiesiestesteseeseeseesee e ssestesaessesseenseseessesseseessesseasens 411
PERU 1.ttt ettt e etk b R bR b £ Rt R e Rt SRR Rt R R Rt AR R Rt R e bR e bt bt bt e b e 413



CPL Business Consultants Asia, Australasia, Latin America, Africa & Middle East - contents - v

THICNOGIAMMEA ...ttt ettt bbbt b e bt e bt et e b sb e e b e e beebees e e e e besbesbesbeaneas 418

o oL B = T £SO SRR 419
MOSQUITO CONTIOL......eiiicieeicie ettt e et e e s e e st et e st et e s beebeeseeneeseeseteseesrenneaneas 419
POLAt0 TUDEE IMOTN ..ottt bbbt bbb et e e ebe e 420

L@ = ] oSS PR 420
BiopestiCides Marketed iN PEIU.........uciuiiiiieiiie sttt st et e e ne e e et e eesnesreaneeneas 420
Peruvian BiopestiCide COMPANIES........cucviiuiiiererestiseeeeeeseesie e ste e sresreeseestestestesaestesseenseseessessesresresneanens 427
BIOPESTICIAE SAIES.....eiivicieeicie et e et e e e st et e te et e re e Rt e e et e tenrenrenreenes 429
VENEZUELA ...ttt ittitt ettt ettt ettt s bttt e bt e bt e bt et e e e e e 4h e oAb £ £ b e o2t e oAb e e h e e Sh e e Hh e e A E a4 bt e R b e eb b e eb £ e b e e beenbeesbeeneesbeenaeennas 430
SUGAICANE ...ttt bt s e bR h e b e bt e s e e e Rt AR b e b e e R e st e n Rt e R e R R e bt n e E e r e 431
Other Uses for Metarhizium aniSOPlae .........ccooeriiiiiiiiece e 431
(O] =T OSSPSR 432
(o Tor= U o 0o 1034 oo SRRSO UPRU PP 432
Biopesticides Marketed in VENEZUBIA ..........coveiiiiiiii e 432
Venezuelan BiopestiCide COMPANIES .....cc.viviieieerieriesestesieeee et e e stesre e sseeraesesaeseestesresseeseeseeeseesresseasens 434
AFRICA AND THE MIDDLE EAST ..ottt sttt st sttt sttt snns 435
SALES PROJECTIONS ... teiuteteettetesseessesteasesssesseessesseesseasesseessesbeaseenbeabeess e aReeme e ae e s Ee e R e n b e e s b e neebe e e e sbeennenbenbeenrenneenes 436
TTHE IMIARKET ..ttt sttt etttk ekt e b et h e e 4Rt e R e Rt e R e 2R e e R e e AR e e AR e e AR e 4R e e e e e eR b e eE e e bt e s b e e s e e n s e e smeenbeenneennas 436
BACIEITAI PrOUUCTS........iitiiiieiieee et bbbttt b bbbt b e a e e e e et sr e b nbe b 439
VITAl-BASEO PrOOUCES ... .oviieitieiiiiee sttt bbbttt bbbt bt e b e e e e b nre b e nbeane s 441
Fungal and Yeast Based ProTUCTES...........cciiiiiiiiiese ettt 442
NemMatode-Based PrOGUCES ........ccuiiiiiiiieie ettt sttt stesbestesbesreeneeeeneenteseesresrennens 444
Invertebrate BiocoNtrol AGENTS (IBCAS)......cii ittt sttt 444
Plant Growth Regulator BIOPESTICIAES .......c.eveiiiieiiiteiieieste ettt sne e 446
Biochemical-Based BiOPESTICIAES .........cueiiiieiiie ettt b e b e ebe e 448
COUNTRY REPORTS ...cutiittiitiesteeitee sttt sse e she e bt e sttt s s e ss e sb e s he e s be e abe e e e eae e eR e e eR e e ab e e b e e s b e e s b e n s e e nreenreenreenneennis 452
B G Y P T ettt R R e R e R AR e R e e R £ R e oA R e e R e e Rt e R e e R e e nReenRe e n e nn e aneenne e 452
L670] 1 (o] TP TOT PP 453
POLAL0 TUDEBE IMOTN ...ttt b e bttt be bbb b 454

L@ T o= 0 oSSR 455
Biopesticides Marketed iN EQYPL.......ocvoiiiiiice et 456
Egyptian BiopestiCide COMPANIES ........couiiiiiiiiie ettt sb e et sb et sb e e b sr et e 458
BIOPESLICIAR SAIES ... ettt b e et b ettt b et eb e et b et b e e be e 459
ISRAEL ...ttt ettt ettt ettt ettt ekt h ekt ekt R e e R et R et e R e e R et e R et ek E e e R R e e R bt e R et e R b e e eRe e e nE bt e nne e e nbreennne e e 460
ProteCted CUITIVALION. ......eiiiieee ettt e e st e testestesreeneenee e eneeseeneenreaneas 461

2T To R OO OO OO PSP URPPOPRPRPRPRPN 462
YiSSUM/IMAKNTESNIM ... ettt e s et e testesbeeteaneeseeeeneeneeseenneens 462

L@ T o= 0L oSSR 462
Biopesticides Marketed iN ISFAEI ...........ocviiviice et eae e 463
Israeli BiopestiCide COMPANIES ........ciieieeiii ittt ettt te st e e s e sbe e st e et e esbeesbesteesraesreenreeneas 467
oo o LcE (oA Lo [T = 1 PR 468
KCENY A ettt h bt bt oAbt e h e e E e ARt e R e 4R e E e AR AR AR e R £ SR e oA R e eR e eR Rt e R e e R e e Rt e Re R ene e ene e nne e 469
[ o oW 0SSP 470
O 1 RS PRS 471
FINLAYS/DUTULECH ...t bttt b ettt ab e et b e et et neebeabe e 471

R T - SOV TPR O 473
Biopesticides Marketed iN KENYA ..........couiiiiiiiiiiiees et 473
Kenyan BiopestiCide COMPANIES .......cciriiiieieeiie ettt ettt sb ettt sbe sttt e e eresbeseeseene e 476

1Y/ 0] 2T ol e o J SO 478
IPIM et bR bR bR Rt Ee b et Ee b et e Ee et et e Ee bt e Ee bt et et et et rens 479
LT o] AT A=) o SOOI 480
TSI .ttt bbbkt e bt bt e R e R e R e e R £ e R e R b e R b e R e e R e e Re e Rt e bt e bt enn e eneenne e 480
(O] (= T o PO USROS 481
Biopesticides Marketed iN IMOFOCCO .......ccueiuieuiiiiie ettt ettt e b bbbt s e e bbb e 481
Moroccan BiopestiCide COMPANIES ......c.vviieieiieieieiie ettt ettt ettt b et sb et sb et sbe et sbe e re b e 485
ISl T I N = = [0 PR 487
SEEIIIE IMBIES ...ttt bttt bbb bbbt b et b et b e 488
Biological Control Products (Pty) Ltd and Becker Underwood...........cccccovveviivieiinnne s 489

Local Beneficial INSECt COMPANIES .....cuvivreieieieiesiese st ereeteie st ste et te e e e et e stesresresneerae e enseseesresreaneas 490



CPL Business Consultants Asia, Australasia, Latin America, Africa & Middle East - contents - vi

Cryptophlebia JEBUCOLIELA GV ......cuiiiiieieiiiieee ettt b e et sb ettt be b bbb enes 490
YT ud =T B o (=] LIPSO 491
ANAEIMALE BIOCONTIOL ......viiviiticiectic ettt ettt s st b e e st e et e et e e bt e sbeesbeebeesbesrsesteesbeesbeennas 491
L@ = ] oSS 492
Biopesticides Marketed in SOUth AfFICA .......cceieiiiiiiiccie e enes 492
South African BiopestiCide COMPANIES .......ccvevveiieiiiiie e re et re e et e eesresrenneens 501
TABLES
TABLE1 ESTIMATED SALES OF BIOPESTICIDES OUTSIDE EUROPE AND NORTH AMERICA .....cocooiveiieeieenireeninens 1
TABLE2  SALES OF BIOPESTICIDES OUTSIDE OF EUROPE AND NORTH AMERICA ....ccvveiveeiiieireesireesveesnveesineesnneas 3
TABLE3  ESTIMATED SALES OF BIOPESTICIDES IN ASIA/AUSTRALASIA .....oeiivteereiitieciteeeteeesteeeeteeaereeseseesssneesseeens 8
TABLE4  ESTIMATED SALES OF BIOPESTICIDES IN ASIA/AUSTRALASIA ...ocovviitieiiee it eeteeestveestreestreesseeesrreessnee e 9
TABLES5  BACTERIAL BIOPESTICIDES AVAILABLE IN ASIA AND AUSTRALASIA ......ooitieeeecteee et 12
TABLEG6  VIRAL BIOPESTICIDES AVAILABLE IN ASIA AND AUSTRALASIA .....ociiitieeeiitiee et eereee e eerveeeenaree e 18
TABLE7  FUNGAL/PROTOZOAN BIOPESTICIDES AVAILABLE IN ASIA AND AUSTRALASIA ...ccovveiviecieeivee e 20
TABLE8  BENEFICIAL NEMATODES AVAILABLE IN ASIA/AUSTRALASIA .....cvieivtee it et steeerteestteesate s srveesnaeesens 25
TABLE9  IBCAS AVAILABLE FOR USE IN ASIA/AUSTRALASIA.....ccutiiteeiteesreestteesveesireestveesaresstbeessnessraeesnneesnns 26
TABLE 10 PHEROMONES APPROVED FOR USE IN ASIA/AUSTRALASIA ....cvveiitieeitieecieeeiteeeeteeeiteesereesveesveesneas 30
TABLE 11 PGRS AVAILABLE FOR USE IN ASIA/AUSTRALASIA. .....cuvtiiteeitreecteeeitteesteesiteessteesstsessreesbaesnreessseas 33
TABLE 12 BIOCHEMICAL BIOPESTICIDES AVAILABLE FOR USE IN ASIA/AUSTRALASIA .....ccovveireeevee e 38
TABLE 13 PESTICIDES SALES IN AUSTRALIA ....coiiitiii e ittt e sttt e e stte e e s sttee e e st e e e sntaeaessnaaeeassbeeesanseeeesneeeesasseeennns 46
TABLE 14 MICROBIAL BIOPESTICIDES APPROVED FOR USE IN AUSTRALIA......ccciiiiieeeiieee et et e et 56
TABLE 15 NEMATODES MARKETED IN AUSTRALIA ... .ooiiiitie et ettee e eettee e e etae e e stteeesettaeesearaeeesbaeeesasteeesenees
TABLE 16 IBCAS AVAILABLE FOR USE IN AUSTRALIA .....oeiiiitieeecetiee ettt e sttee e e ettaeeeetaeeesareeesettaeeesnneeesennes
TABLE 17 USER PRICES OF IBCAS IN AUSTRALIA......uvttiiitieeeetie e etteeeeetteeeeetee e e staeeesetteeessateeeesbaeeesnsaeeeeennes
TABLE 18 PHEROMONES APPROVED FOR USE IN AUSTRALIA
TABLE 19 PGRS APPROVED FOR USE IN AUSTRALIA .....oeiiittiee ettt e eetee e e etee e et e e e eaaeeeaenteeeseaaeeesenreeesanreeeens
TABLE 20 BIOCHEMICAL BIOPESTICIDES APPROVED FOR USE IN AUSTRALIA.......c.vtieiiiie e 65
TABLE 21 COMPANIES SELLING BIOPESTICIDES IN AUSTRALIA ....oviiiiiiieeciiee e et eetee e stee e s sive e e snree e snaee s 68
TABLE 22 USER PRICES OF BIOPESTICIDES IN AUSTRALIA .....oititieitiee e ettt e e etre e e stre e e s site e s esaseeessntaeesannneeeennnes 71
TABLE 23 MICROBIAL BIOPESTICIDES APPROVED FOR USE IN BELARUS ......cuvviiiiiiie et 76
TABLE 24 PHEROMONES APPROVED FOR USE IN BELARUS ....c.ccittiiiiiiiee e ciiee et e sritee e sivae e e stne e e snreeessnnneeens 77
TABLE 25 BIOCHEMICAL BIOPESTICIDES APPROVED FOR USE IN BELARUS ........coiviiieiiiieceiiee e 78
TABLE 26 COMPANIES/ORGANISATIONS SELLING BIOPESTICIDES IN BELARUS ....ocovvveiiveeciee e 78
TABLE 27 USE RECOMMENDATIONS FOR NEWSUN TOOSENDANIN 0.5% SL .......oooiieeiciiececeee e 87
TABLE 28 CHENGDU NEWSUN PLANT EXTRACT PRODUCTS ...eeiiictiieeiiiteee e cteeeeeettee e eeitee e steeeeeeaveeeeenvaeaesnaeens 87
TABLE 29 PEST AND DISEASE CONTROL IN ORGANIC LEAF VEGETABLES IN CHINA......ccvviiiiiieee et 90
TABLE 30 PEST AND DISEASE CONTROL IN ORGANIC FRUITING VEGETABLES IN CHINA .....cccvvieiitieee e, 91
TABLE 31 BT-BASED BIOPESTICIDES APPROVED FOR USE IN CHINA ......vviiiiiiiee et 94
TABLE 32 NON BT-BASED MICROBIAL BIOPESTICIDES APPROVED FOR USE IN CHINA.......ccceeoviieeeeiiee e, 98
TABLE 33 IBCAS AVAILABLE FOR USE IN CHINA .. ..oiiiiiiiee ettt e ettee e stre e st e e e e satae e e st e e e eanee e e nees 101
TABLE 34 BIORATIONAL PLANT GROWTH REGULATORS AVAILABLE FOR USE IN CHINA.........cocoveeeiiirieens 102
TABLE 35 BIOCHEMICAL BIOPESTICIDES AVAILABLE FOR USE IN CHINA .....cvviiiiiiiee ettt 103
TABLE 36 KINGBO BIOTECH BOTANICAL EXTRACT PRODUCTS ....cutiiiiiiiiiee ettt settee et svree e 107
TABLE 37 BIOCHEMICAL BIOPESTICIDES AVAILABLE FOR USE IN CHINA .....cvviiiiteiee et eeee e e 108
TABLE 38 PHEROMONE LURES SOLD BY HENAN JIYUAN BAIYUN.......cvviiiiriie ettt 108
TABLE 39 COMPANIES SELLING BIOPESTICIDES IN CHINA ... .vviiiiittieeeetie e e eeteee e eteeeeeaee e eavee e erveeeeenaaeeeeenees 109
TABLE 40 LoCAL BIOPESTICIDE PRODUCTION UNIT TECHNOLOGY ...cociieviieeereeeeccteeeeeetveeeeeveeessseeeesssveeeens 123
TABLE 41 KEY PEST TARGETS FOR BT KURSTAKI PRODUCTS IN INDIA .....ooiiviieeceee et 125
TABLE 42 APPLICATIONS FOR TRICHODERMA PRODUCTS IN INDIA ....ccoiiiiiiiectie et 126
TABLE 43 APPLICATIONS FOR TRICHODERMA VIRIDE IN INDIA .....cctiiiiiiiii ittt ettt 128
TABLE 44 BIOPESTICIDE ACTIVE INGREDIENTS APPROVED IN INDIA .......viiiiiiiiiee ettt 132
TABLE 45 MICROBIAL BIOPESTICIDES COMMERCIALLY AVAILABLE IN INDIA......cceieiiiieeeiiec e 133
TABLE 46 BIOPESTICIDES APPROVED FOR MOSQUITO CONTROL ...uvvviiiiieeiiiiiriiiieeesssiiirrerieeessssssbanseesesssnnns 139
TABLE 47 IBCAS COMMERCIALLY AVAILABLE IN INDIA. ...ttt 140
TABLE 48 PGRs AND BIOCHEMICAL BIOPESTICIDES COMMERCIALLY AVAILABLE IN INDIA.........ccccccuneee.. 141
TABLE 49 NOVA TECH AGRI BOTANICAL PRODUCTS . ....uvtiitieeitieeitreesieeeitreessneestneesaseestneessnesstneessnesssnessnnessnns

TABLE 50

B10-CONTROL RESEARCH LABS PHEROMONE LURE PRODUCTS



CPL Business Consultants Asia, Australasia, Latin America, Africa & Middle East - contents - vii

TABLE 51
TABLE 52
TABLE 53
TABLE 54
TABLE 55
TABLE 56
TABLE 57
TABLE 58
TABLE 59
TABLE 60
TABLE 61
TABLE 62
TABLE 63
TABLE 64
TABLE 65
TABLE 66
TABLE 67
TABLE 68
TABLE 69
TABLE 70
TABLE 71
TABLE 72
TABLE 73
TABLE 74
TABLE 75
TABLE 76
TABLE 77
TABLE 78
TABLE 79
TABLE 80
TABLE 81
TABLE 82
TABLE 83
TABLE 84
TABLE 85
TABLE 86
TABLE 87
TABLE 88
TABLE 89
TABLE 90
TABLE 91
TABLE 92
TABLE 93
TABLE 94
TABLE 95
TABLE 96
TABLE 97
TABLE 98
TABLE 99
TABLE 100
TABLE 101
TABLE 102
TABLE 103
TABLE 104
TABLE 105
TABLE 106
TABLE 107
TABLE 108
TABLE 109
TABLE 110

COMPANIES SELLING BIOPESTICIDES IN INDIA. ..ottt ittt siabbe s e e saabbaes 146
KKEY CROP PESTS IN INDONESIA........ooitttiiiieeiiiittiit i e e e s esitbiet s e e s s s s iabbbats e e s s s ssabbbaaeeessssssbaaseesesssianes 157
KEY CROP DISEASES IN INDONESIA ......ciiiittiieiittiie e ittt e e sesteee s sitee e s sbessssesteessssbaeessnbaesssnaeessssbenssns 157
BIOPESTICIDES PRODUCED BY LEMBAGA RISET PERKEBUNAN INDONESIA .....ocovvvvieiiirieeeecveeeeans 160
MICROBIAL BIOPESTICIDES APPROVED FOR USE IN INDONESIA.......ccoiiiuveieicirieeeireeeeserreeessveee e 160
BIOPESTICIDES AVAILABLE FOR USE IN INDONESIA......coiiuiieiitieeeeertieeseteeeeseireeessvaesssvveeessnreneens 162
COMPANIES SELLING BIOPESTICIDES IN INDONESIA .....ovviiiiiiieeiitteeesetrie e etee e serree e savae e s svae e s 162
RECOMMENDED APPLICATIONS FOR BACILLUS SUBTILIS MBI600 (BOTOKILLER™)................... 168
BIOPESTICIDES APPROVED FOR USE IN JAPAN ....uviiiiiiiiiiitiiiii e e s esitbtii e e e s s s ibbasa e e e s s s s sabaaaeeseesssanes 170
BIOPESTICIDE PRICES IN JAPAN......cittittttiitie e s ieiittii st e e e s e ettt et s e e s s s s bbb b et e e e s s s s sabb b b e e e e s s s ssabbaaaeesessssanes 172
IBCAS AVAILABLE FOR USE IN JAPAN L...ooiiittitiiiie ettt e e ettt e e s s s s abbae s s e s s s s s sabbbaae e s s s s s sanbbnns 172
BIOCHEMICAL BIOPESTICIDES APPROVED FOR USE IN JAPAN .....cocttiiiieii ittt ssiiriee e 173
COMPANIES SELLING BIOPESTICIDES IN JAPAN .......ciiiittiiiieeeiiiiiittiee e e e s sesibatiee e e e s s essaabaes s e e s s s s sasbsnns 175
MICROBIAL BIOPESTICIDES AVAILABLE FOR USE IN KOREA.......cccotiiiiiei et 183
NEMATODES COMMERCIALLY AVAILABLE IN KOREA .....ovoiiiiiiiiieieiee ettt svee s svvee e 185
IBCAS AVAILABLE FOR USE IN KOREA ...ttt sabbna e saarnes 185
BIOPESTICIDES AVAILABLE FOR USE IN KOREA .. ..iiiiiiiiiiiiiiie ettt e e sabanae e e 186
COMPANIES SELLING BIOPESTICIDES IN KOREA .....coittiiiiiei ettt ettt ssiibae e saabraes 188
MICROBIAL BIOPESTICIDES APPROVED FOR USE IN MALAYSIA.....cvvviiiieieiiiiireiee e ssiiirieee e 193
MICROBIALS MANUFACTURED IN MALAYSIA BY POWER BIOTECHNOLOGIES .........ooovvvvieeeeeiiinnns 195
BIOCHEMICAL BIOPESTICIDES APPROVED FOR USE IN MALAYSIA....ccviiiiiiiiiiiiiieee e siiivieee e 195
COMPANIES SELLING BIOPESTICIDES IN MALAYSIA

MICROBIAL BIOPESTICIDES APPROVED FOR USE IN NEW ZEALAND ......cooviivrviiieee e iiiiieieeee e e 203
IBCAS AVAILABLE FOR USE IN NEW ZEALAND .....cooovvtiiiieeeseeitiiie e e s s esitties s e e s s e siasbaeneesessssasssans 205
PLANT GROWTH REGULATORS APPROVED FOR USE IN NEW ZEALAND ........oovevvviiiieesseiirrieeeeenn 206
BIOCHEMICAL BIOPESTICIDES APPROVED FOR USE IN NEW ZEALAND ......ccccvvvieeeeeiiiiiiiieeeeeeninns 206
COMPANIES SELLING BIOPESTICIDES IN NEW ZEALAND ........cooitttiiieeeiiiiirrieee e sesiirneeseessssnnssens 208
MICROBIAL BIOPESTICIDES AVAILABLE FOR USE IN THE PHILIPPINES.......cccivvieeeeiiiiiiiiieeeeeeeinns 216
BIOCHEMICAL BIOPESTICIDES AVAILABLE FOR USE IN THE PHILIPPINES ....vvvvieeeiiiiiiiiiieeeeeeiianns 216
BIOPESTICIDES APPROVED FOR USE AS FERTILIZERS IN THE PHILIPPINES ....vvvvieeeiiiiiiiiiieeeeeeiianns 217
COMPANIES SELLING BIOPESTICIDES IN THE PHILIPPINES.......cccuvviiieeiiiiiiiriee e e sesiriieee e e e e sanreeens 219
USES FOR BITOXYBACILLINTM IN RUSSIA. ..ottt ettt ettte e e e s s sbbat e e e s e s s s sasaaaeeeeesssanes 224
PLANT DISEASE CONTROL BIOPESTICIDES IN RUSSIAN AGRICULTURE/HORTICULTURE............... 224
USE RECOMMENDATIONS FOR BACILLUS SUBTILIS, ALIRIN-B™, IN RUSSIA .....cccvveeiivreeeeirieeenns 225
MAIN TARGET CATERPILLARS FOR LEPIDOCIDE™ IN RUSSIAN FORESTRY ...vvvviieeeiiiiiiiiiieeeee e 227
BIOPESTICIDES REPORTED FROM RUSSIA .....cooiiiiiiiiitiititiiitiriivirirabarsiassssesssassssssssssssssssssssssssssees 229
MICROBIAL BIOPESTICIDES APPROVED FOR USE IN THE RUSSIAN FEDERATION ......cccvvvvieeeeeeinns 230
IBCAS AVAILABLE FOR USE IN THE RUSSIAN FEDERATION .....uuvviiiieeiiiiiiiieieeeeeesiiireeeeeeeessnsvenns 232
OTHER BIOPESTICIDES APPROVED FOR USE IN THE RUSSIAN FEDERATION .....cooovvuvvieieeeeeeiinrnenn, 233
LIEJKOBO ATPOXMM PHEROMONE TRAP RANGE ....ccciiiiiiiiiiiie ettt ettt sttt 234
COMPANIES SELLING BIOPESTICIDES IN THE RUSSIAN FEDERATION.....ccvvviiiieeiiiiiiieeieeeeeesanvenens 235
QUANTITIES OF BIOPESTICIDES USED IN RUSSIA......cvtiiiiiiiieiiiesie e siie et siae s
KKEY CROP PESTS IN THAILAND .....ootitttttiieie e sttt et e e s s e eitbeeeseessssabbaesseessssasbasesessssssssbasseesessssnses
MICROBIAL BIOPESTICIDES AVAILABLE IN THAILAND

IBCAS APPROVED FOR USE IN THAILAND .. .vvvviiiieesieiieeeeeeeesseiitteesseessssssseessesssssnsssesssssssssssssnees
BIOPESTICIDES APPROVED FOR USE IN THAILAND .......oiictttieiieeeiiiitieireeessssssreereeessssssrasesssessssnses
COMPANIES SELLING BIOPESTICIDES IN THAILAND ....vvvviieeeisiciieeiee e e e e seeivtveee e e e s s esssabeesseessesssseees

BT PRODUCT MARKET SHARE IN THAILAND (THEP WATANA DATA) ...cooviirieieinieniecsie e 248
MICROBIAL BIOPESTICIDES APPROVED FOR USE IN THE UKRAINE ....ccociiiiiiiiiiiieeeeeiiiiiniee e e 252
IBCAS AVAILABLE FOR USE IN THE UKRAINE .......ciiiittiiiiie ettt sseitbie s e e s esitbrea s e s s s s s savrrens
BIOPESTICIDES APPROVED FOR USE IN THE UKRAINE ......uuviiiiiiiiiiiiiiiiiee e siiiieeie e e s s s ssinbeseseeeessnnes
COMPANIES SELLING BIOPESTICIDES IN THE UKRAINE ....cccciiiiiiiiiiee ettt seiirraes e e sanavaees
CENTER BIOTECH (UKRAINE) BIOPESTICIDE PRICE LIST ..ottt s
KEY INSECTS AND DISEASES ON VEGETABLES IN VIETNAM ....coitiiiiiiiieeiiiiiiierie e e e siiiirneeeeessnanns
MICROBIAL BIOPESTICIDES AVAILABLE FOR USE IN VIETNAM

BIORATIONAL PLANT GROWTH REGULATORS AVAILABLE FOR USE IN VIETNAM ....ccovvveeeeeeinns 266
BIOCHEMICAL BIOPESTICIDES AVAILABLE FOR USE IN VIETNAM....vvtiiiiiiiiitieiieeee e s siireieeeeeeseens 268
COMPANIES SELLING BIOPESTICIDES IN VIETNAM ...c.ciitviieeetieeeiteeeesetreeeeeaeeeesneeesssnveeessnsaesesnees 272
ESTIMATED SALES OF BIOPESTICIDES IN LATIN AMERICA .....coviieetie et etee e ettt evee e 278
ESTIMATED SALES OF BIOPESTICIDES IN LATIN AMERICA ...coiviieitie e eetieeeeetee e eteee e ervee e s evae e enns 279



CPL Business Consultants Asia, Australasia, Latin America, Africa & Middle East - contents - viii

TABLE 111
TABLE 112
TABLE 113
TABLE 114
TABLE 115
TABLE 116
TABLE 117
TABLE 118
TABLE 119
TABLE 120
TABLE 121
TABLE 122
TABLE 123
TABLE 124
TABLE 125
TABLE 126
TABLE 127
TABLE 128
TABLE 129
TABLE 130
TABLE 131
TABLE 132
TABLE 133
TABLE 134
TABLE 135
TABLE 136
TABLE 137
TABLE 138
TABLE 139
TABLE 140
TABLE 141
TABLE 142
TABLE 143
TABLE 144
TABLE 145
TABLE 146
TABLE 147
TABLE 148
TABLE 149
TABLE 150
TABLE 151
TABLE 152
TABLE 153
TABLE 154
TABLE 155
TABLE 156
TABLE 157
TABLE 158
TABLE 159
TABLE 160
TABLE 161
TABLE 162
TABLE 163
TABLE 164
TABLE 165
TABLE 166
TABLE 167
TABLE 168
TABLE 169
TABLE 170

BACTERIA-BASED MICROBIALS AVAILABLE FOR USE IN LATIN AMERICA .....vvvvviiiiiiiiiiieeeee e, 281
VIRAL-BASED BIOPESTICIDES AVAILABLE FOR USE IN LATIN AMERICA......uvviiieeeiiiiiiiiieeee e 284
FUNGAL BIOPESTICIDES AVAILABLE FOR USE IN LATIN AMERICA .....cooviieictiee et 286
BENEFICIAL NEMATODES AVAILABLE FOR USE IN LATIN AMERICA.......vvviiivieeeiiieeeserveee s 290
IBCAS AVAILABLE FOR USE IN LATIN AMERICA. .....ooiiittieeietie e e et et e e eettee e s enree e svaeessvaae e enees 291
PLANT GROWTH REGULATORS AVAILABLE IN LATIN AMERICA......ccviii ittt 295
BIOCHEMICAL BIOPESTICIDES AVAILABLE FOR USE IN LATIN AMERICA.......c.cooiiiiieeiiiieee i 297
MAIN TARGETS FOR BT PRODUCTS IN ARGENTINA . .....iiiitiieiiteeeeeiteieesesreeesesbeeesssassssssseessssrenessns 306
MICROBIAL BIOPESTICIDES APPROVED FOR USE IN ARGENTINA .. .uvviiieeieiiiiiiriieeeessiiiirieseeesssnns 309
BIOCHEMICAL BIOPESTICIDES APPROVED FOR USE IN ARGENTINA ...coiiiiiiiiiviiieee e siiviriee e e e 310
COMPANIES SELLING BIOPESTICIDES IN ARGENTINA ...uvtiiiiiiiiiirtiie e e e s sesibtriess e e s s ssisbaeseeessessnsrsens 312
KEY TARGETS FOR BT PRODUCTS IN BRAZIL ....uuvviiiiiiiiiiiiiiiiee ettt sibvri e e e s sibraaee e s e s snes 319
FUNGAL BIOINSECTICIDES USED OR IN DEVELOPMENT IN BRAZIL ..vvvvvviiiiiiiiiiiieee e 321
POTENTIAL TARGETS FOR ENTOMOPATHOGENIC NEMATODES IN BRAZIL ....cocvvvviiiieeieciviieeee, 322
MICROBIAL BIOPESTICIDES AVAILABLE FOR USE IN BRAZIL ....eociiiviiiiicieiee e 324
IBCAS AVAILABLE FOR USE IN BRAZIL......cotttiiiiie ittt sabbbaae e sarvnes 326
BIOCHEMICAL BIOPESTICIDES AVAILABLE FOR USE IN BRAZIL.....vvvviiiiiiiiiiiiiieee e 328
PHEROMONE PRODUCTS AVAILABLE FROM BIOCONTROLE ...vvvviiiiiiiiiiiiiiee e sciiiniee e sesnnvnene e 328
COMPANIES SELLING BIOPESTICIDES IN BRAZIL ....ccoiiiviiiiiii ittt 330
END USER PRICES FOR COMMERCIAL BIOPESTICIDES IN BRAZIL ....vvvviiiiiiiiiiiiiiiecc it 336
IBCAS AVAILABLE FOR USE IN BRAZIL.....cccvvvviiiiee ettt ettt ettt e e s s e sbbbe e e e e s sabreas 338
BIOPESTICIDE MARKET SIZE IN BRAZIL ..cvviiiiiiiiiiiiie ettt ettt e e svaare e e e sans 339
RECOMMENDED APPLICATIONS FOR AVANCE BIOTECHNOLOGIES 3TAC™ [N CHILE .....ccceeevnneee 342
BIOGRAM METARHIZIUM ANISOPLIAE-BASED PRODUCTS ...ccoiiiiiiiiiiiiieee sttt sibinee e e e e 343
MICROBIAL BIOPESTICIDES AVAILABLE FOR USE IN CHILE .....ccoiviviiiiieee e eiiiieieee e seiiirie e e e 345
RECOMMENDED APPLICATIONS FOR MICROSPLAGT™ IN CHILE......ccvvviiieiiiiiiiirieee e ssiiirieee e 346
IBCAS AVAILABLE FOR USE IN CHILE ......iiiitttiiiii ettt esiibree s esiabbaee s e e s s s siabbbas s e s s s s ssasbrnes 347
BIOCHEMICAL BIOPESTICIDES AVAILABLE FOR USE IN CHILE ......cccvvviiieii it seiiriees e 348
COMPANIES SELLING BIOPESTICIDES IN CHILE .....coiiiitiiiiee ettt ssiibae e saarvees 349
APPLICATIONS FOR BIO-CROP’S ADRALTM | ... ittt sibbare e 356
APPLICATIONS FOR BIOTROPICAL SA’S BIOCANITM ittt 356
APPLICATIONS FOR ORIUS’S TRICHO-DTM | .. .ottt ettaet e e e s e e s seabbaan e e e e s s snes 357
MICROBIAL BIOPESTICIDES AVAILABLE FOR USE IN COLOMBIA ....ovvviieeeiiiiiiieieeee e seiiviee e 361
IBCAS AVAILABLE FOR USE IN COLOMBIA ....vviiiieeiieiteiit e e e seeittee e e e s s e eiataea s e e s s s ssabbaeaseaessssarvees 364
BIOCHEMICAL BIOPESTICIDES AVAILABLE FOR USE IN COLOMBIA ....ooeeeiiiitieeiieee e eeeiiiieee e 365
INSECT PHEROMONES APPROVED FOR USE IN COLOMBIA.......ccotteiiieeeeeeitiet e e eeiiireee e e e evvveeas 367
COMPANIES SELLING BIOPESTICIDES IN COLOMBIA ....vvviieieiiiciieiee e eeetteee e seeataee e e e e e e savraees 368
] (ol I I o Ny = = [of =3 I 1S OO 370
MAIN BT MARKETS IN COSTA RICA. ..ottt e sttt ba e e s s e sabaar e e e e e s s eanes 373
USES OF NON-BT BIOPESTICIDES IN COSTA RICA ....oociiiiiiiiiie ettt sibanre e 374
MICROBIAL BIOPESTICIDES AVAILABLE FOR USE IN COSTARICA ..vvviiiiiiiiiiiiiee i 376
IBCAS AVAILABLE FOR USE IN COSTA RICA.....ciiiiiiiiitiiiie ettt ettt 377
BIORATIONAL PLANT GROWTH REGULATORS AVAILABLE FOR USE IN COSTARICA.......coceeenne. 378
PHEROMONES AND BIOCHEMICAL BIOPESTICIDES AVAILABLE FOR USE IN COSTARICA ............ 379
COMPANIES SELLING BIOPESTICIDES IN COSTARICA ...vvviiee ettt 381
PRINCIPAL FOCUS FOR IPM PROGRAMMES IN CUBA ......ccoitittteiieee e eeciieiee e eeitvtee e e e s s eeibraenee e 386
USES OF LOCALLY PRODUCED BIOPESTICIDES IN CUBA ...uvvviieeiiiiitiiiiiee e e e seiiveieee e e s ssianieeeessssnns 388
MICROBIAL BIOPESTICIDES AVAILABLE FOR USE IN CUBA .....cootiiitiiiieee ettt eitaiee e e s e 392
IBCAS AVAILABLE FOR USE IN CUBA .....coi ittt ettt e s abbba e e e s aabraas 393
BIOCHEMICAL BIOPESTICIDES AVAILABLE FOR USE IN CUBA .....occvvviiieei ettt 393
KEY ORGANISATIONS SELLING BIOPESTICIDES IN CUBA ....vviiiiiiiiiiiiiiiee ettt ssibanne e 394
ESTIMATES OF MICROBIAL BIOPESTICIDE PRODUCTION AND USE IN CUBA.......coccoiiiiiiiiieeeeeiinns 395
MICROBIAL BIOPESTICIDES APPROVED FOR USE IN GUATEMALA . .....coiviiiiiiiiiiiiee e siiirieee e sians 400
OTHER BIOPESTICIDES APPROVED FOR USE IN GUATEMALA .....vttiiiiieiiiiiiiiiie e sessitreee e savvees 401
COMPANIES SELLING BIOPESTICIDES IN GUATEMALA ....ooviiiiiiciieiiee e e e eeeitiie e e e s s esiitaeaseesssssasraees 402
MICROBIAL BIOPESTICIDES APPROVED FOR USE IN HONDURAS. ......vvviiieiiiiiciieiieee e eeiiriee e e e e 408
IBCAS PRODUCED FOR USE IN HONDURAS .....vvviiieeiiiitttitie e e s eeittvereeesssssastaessessssssassseessasssssasssenes 409
BIOCHEMICAL BIOPESTICIDES APPROVED FOR USE IN HONDURAS........cveieiirieeeereee e eerreee s 409
BIOCHEMICAL BIOPESTICIDES APPROVED FOR USE IN HONDURAS........cvvieiirieeeeiiee e serreee e sreee e 410
COMPANIES SELLING BIOPESTICIDES IN HONDURAS.......coiteiei it et ettt evee e eavee e sveee s 411



CPL Business Consultants Asia, Australasia, Latin America, Africa & Middle East - contents - ix

TABLE171  SENASA (LOCAL) BENEFICIALS PRODUCTION IN PERU ....cctiiiiiiieiiieie sttt 415
TABLE 172 CoST OF CHEMICAL USE AND AUGMENTATIVE TRICHOGRAMMA SP IN PERU.......ccccvvvvieeiiiiinine, 418
TABLE 173 USE FOR AUGMENTATIVE TRICHOGRAMMA SP FROM MIP INPERU .....ccuveiiiitieicereie e 418
TABLE 174  MICROBIAL BIOPESTICIDES APPROVED FOR USE IN PERU .....ooviiiiiiiiie ettt 421
TABLE 175 IBCAS AVAILABLE FOR USE IN PERU......c.uviiiiiiiiie ettt stae s stte e s eata e s s eatae e s sabae e s snaaaeesnees 423
TABLE 176 BIORATIONAL PLANT GROWTH REGULATORS APPROVED FOR USE IN PERU ......cccovvviiiiiiee i 424
TABLE 177 BIOCHEMICAL BIOPESTICIDES APPROVED FOR USE IN PERU .....coiiiiiiiiicieie e 426
TABLE 178  COMPANIES SELLING BIOPESTICIDES IN PERU ....coiiiviiiiiieiec ettt ettt svee s s vve e e snbae e 427
TABLE 179 MICROBIAL BIOPESTICIDES AVAILABLE FOR USE IN VENEZUELA ....vvvveeiiiiiiiiiieeee e seiiviee e 432
TABLE 180 BIOCHEMICAL BIOPESTICIDES AVAILABLE FOR USE IN VENEZUELA .......oooitviiiieee e siiiiieee e 433
TABLE 181 COMPANIES SELLING BIOPESTICIDES IN VENEZUELA ....cooiiiiiiiiiitiiee ettt eeivbaes e e savvaaes 434
TABLE 182 ESTIMATED SALES OF BIOPESTICIDES IN AFRICA AND THE MIDDLE EAST ....coovviiiiiiiiieec e, 436
TABLE 183 PROJECTED SALES OF BIOPESTICIDES IN AFRICA AND THE MIDDLE EAST ....cccvviiieiiiiiiiiiieeeeee 438
TABLE 184 BACTERIAL BIOPESTICIDES AVAILABLE IN AFRICA AND THE MIDDLE EAST ..vvvvviiiiiiiiiiieccees 440
TABLE 185  VIRAL BIOPESTICIDES AVAILABLE IN AFRICA AND THE MIDDLE EAST ..vvviiiviiiicieie e 441
TABLE 186 FUNGAL AND YEAST BIOPESTICIDES AVAILABLE IN AFRICA AND THE MIDDLE EAST.....cc.ccooun. 442
TABLE 187 BENEFICIAL NEMATODES AVAILABLE FOR USE IN AFRICA AND THE MIDDLE EAST .....vvvvvieiiinns 444
TABLE 188 IBCAS AVAILABLE FOR USE IN AFRICA AND THE MIDDLE EAST...cciiiiiiiiiiiiiicc i, 445
TABLE 189 BIORATIONAL PLANT GROWTH REGULATORS AVAILABLE IN AFRICA AND THE MIDDLE EAST... 447
TABLE 190 BIOCHEMICAL BIOPESTICIDES AVAILABLE IN AFRICA AND THE MIDDLE EAST .....ooovviviviiiiieiins 448
TABLE 191 MICROBIAL BIOPESTICIDES AVAILABLE FOR USE IN EGYPT ..ccciiiiiiiiiiiee ettt evinie e 456

TABLE 192  OTHER BIOPESTICIDES AVAILABLE FOR USE IN EGYPT
TABLE 193 COMPANIES SELLING BIOPESTICIDES IN EGYPT .ccciiiittiiiiee ettt s e e saabvaes

TABLE 194 ORGANIC AGRICULTURE BY CROP TYPE AND CULTIVATED AREA.......oocitiiiiiee ettt e e eiiiees 463
TABLE 195 MICROBIAL BIOPESTICIDES APPROVED FOR USE IN ISRAEL ......coocvviiiieee ettt 463
TABLE 196 IBCAS AND NEMATODES AVAILABLE FOR USE IN ISRAEL......cccivviiiieeiiiiiirieiee e eesiiiireee e sannveees 464
TABLE 197 PHEROMONES APPROVED FOR USE IN ISRAEL ....cccvttiiiiei ittt eabbrene e 465
TABLE 198 BIORATIONAL PLANT GROWTH REGULATORS APPROVED FOR USE IN ISRAEL.........ccovvvieeeeeiiinnns 466
TABLE 199 BIOCHEMICAL BIOPESTICIDES APPROVED FOR USE IN ISRAEL ....ccvvviiiiiiiiiiiiieieee e 466
TABLE 200 COMPANIES SELLING BIOPESTICIDES IN ISRAEL ....coiivtiiiieeee ittt ettt esiabaee s e e s saarvaes 467
TABLE 201 IPM PROGRAMME FOR FINE BEANS IN KENYA .....coiiiiiiiiiiiee ettt saabae e saabaees 471
TABLE 202 MICROBIAL BIOPESTICIDES AVAILABLE IN KENYA ...ooiiiieeeeee ettt 473

TABLE 203 IBCAS AND NEMATODES AVAILABLE IN KENYA
TABLE 204 OTHER BIOPESTICIDES AVAILABLE IN KENYA ..ottt ettt ettt e e e e s savaen e e e e s s sasbaaes
TABLE 205 COMPANIES SELLING BIOPESTICIDES IN KENYA ....iittiiiiiee ettt e sttt e e s siittaen s e e s s e s saabaaes

TABLE 206 MICROBIAL BIOPESTICIDES AVAILABLE FOR USE IN MOROCCO ....cooiiieeee e 481
TABLE 207 IBCAS AND NEMATODES AVAILABLE FOR USE IN MOROCCO ....uvvviieeiieiitiiiiiee et 482
TABLE 208 OTHER BIOPESTICIDES AVAILABLE FOR USE IN MOROCCO .....cuvvviiiieeiiiiiiiiie et 483
TABLE 209 AGRO SPRAY TECHNIC PHEROMONE PRODUCT RANGE ....uvviiiiiiiiiiiiiiii e secittien e siirvese e e i 485
TABLE 210 COMPANIES SELLING BIOPESTICIDES IN IMOROCCO ...uuvviiieeceiiiiiiriee e sttt e sesiaabaee s e e sanrvaes 485
TABLE 211 MICROBIAL BIOPESTICIDES APPROVED FOR USE IN SOUTH AFRICA ....cccooiiiiiiiiiee e siiiiviiee e 492
TABLE 212 TALBORNE ORGANICS “BIOLOGICAL PRODUCTS” ....ciiiiittiiiie ettt ssiibaes e sibbrnn e e 494
TABLE 213 IBCAS AVAILABLE FOR USE IN SOUTH AFRICA ..ottt ettt e ettt e e s s s e satbaee s e s s s s s sasrvaes 495
TABLE 214 PHEROMONES APPROVED FOR USE IN SOUTH AFRICA ...cooiiitteeiieee ettt ee e e et ee s e e s esaanaenee e 495
TABLE 215 INSECT SCIENCE SOUTH AFRICAN PHEROLURET™ PRODUCTS ...vvvviiieeiiiiitiieieeeesesivtseeeeesssssnsvens 496
TABLE 216 PLANT GROWTH REGULATORS APPROVED FOR USE IN SOUTH AFRICA.......cooiveieiiiiieeeseeivvieeee e 498
TABLE 217 BIOCHEMICAL BIOPESTICIDES APPROVED FOR USE IN SOUTH AFRICA ....coietveeiieee e seiiiiee e e 499
TABLE 218 COMPANIES SELLING BIOPESTICIDES IN SOUTH AFRICA ......oiiictiieiieee e eeetiiee e sestteen s e e s s e savveees 501
FIGURES
FIGURE 1 BIOPESTICIDE SALES OUTSIDE OF EUROPE AND NORTH AMERICA BY PRODUCT TYPE ....cccvvvveeeeeiiiirinen, 3
FIGURE 2 BIOPESTICIDE SALES OUTSIDE OF EUROPE AND NORTH AMERICA BY COUNTRY ..vvvvvieiiiiiirieeieeeesesirvveens 4
FIGURE 3 ESTIMATED SALES OF BIOPESTICIDES IN ASIA/AUSTRALASIA. .. ..ocitiveteseeieesieieesseeeeessiaeeesseresesseseesssenees 9
FIGURE 4 ESTIMATED SALES OF BIOPESTICIDE IN ASIA/AUSTRALASIA BY COUNTRY ..uvvieeiitiieeseeeeessieeesssienennns 10
FIGURE 5 MAJOR ARABLE CROPS GROWN IN AUSTRALIA ....oiiittiieee e ietittiie e e e s s eeittriee e e s s sseatttessesssssssbaessessssssssseees 45
FIGURE 6 SALES OF PESTICIDES IN AUSTRALIA. ....ciiiiiettttie e e seetttttteesseessteetsessssssssbasssesssssssbaesseesssssassresssessssssssreees 46
FIGURE 7 NUMBER OF AERIAL LARVICIDE APPLICATIONS IN MANDURAH.......ccociiieiitieeiieeeesetteeeeeteeessveeeesennee e 54
FIGURE 8 MAJOR ARABLE CROPS GROWN IN BELARUS (BY AREA) ....ccutiutitiitiitisieaiiaieaieeniestesaesiessesseseeseeseesseseesnens 73

FIGURE 9 MAJOR ARABLE CROPS GROWN IN CHINA (BY AREA) .....citiiuiiiiiteiteatisteaeeseeseesteseestesiessessesneesseseessessessens 80



CPL Business Consultants Asia, Australasia, Latin America, Africa & Middle East - contents - x

FIGURE 10 SALES OF PESTICIDES IN CHINA BY TYPE ...oitiiitieitiaiieiesiie sttt ste et et eesit st e sbe e beabe e siee e e seeesneannas 81
FIGURE 11 MAJOR ARABLE CROPS GROWN IN INDIA (BY AREA) ......couiirieiiriiieiintiieiisiesnesesseseesessessesessesnesssseseens 119
FIGURE 12 PESTICIDES USED IN INDIA BY WEIGHT ..ottt sttt sttt sn e e nne e 121
FIGURE 13 AREA OF ORGANIC CROPS GROWN IN INDIA ..ottt 131
FIGURE 14 ORGANIC CROPS GROWN IN INDIA BY AREA........cittitieiiiieienieste sttt sr st sttt nnesne bbb 132
FIGURE 15 BIOPESTICIDE MARKET IN INDIA BY PRODUCT TYPE ...ccuviiiiiitirieniieieie ettt 152
FIGURE 16 MAJOR ARABLE CROPS GROWN IN INDONESIA (BY AREA) ....vouiiieiirieieitereeiesteseeresseseesesseseesessessesesseses 155
FIGURE 17 PESTICIDES USED IN INDONESIA.......ciuitttiieteitentesteateeieete ettt sttt se s b b sbesbe e e e e s e nbesbesnenne e 156
FIGURE 18 MAJOR ARABLE CROPS GROWN IN JAPAN (BY AREA) .....ccuiutriiiirteniaiesieisiesteiasesiesesessessesesnesnesessennns 164
FIGURE 19 VALUE OF PESTICIDES USED IN JAPAN (BY TYPE) ...evittiitiiirieiinteietestennesesiesesie st 165
FIGURE 20 VALUE OF PESTICIDES USED IN JAPAN (BY CROP) ....uetiieiirieiirieientenieie sttt sne e 166
FIGURE 21 MAJOR ARABLE CROPS GROWN IN KOREA (BY AREA).......cuittiiiiiaiintenieiinienieitsiesesie s s sneeens 179
FIGURE 22 PESTICIDES USED IN SOUTH KOREA (BY VALUE) .....cuttitiiiitiieiinteieie sttt 180
FIGURE 23 MAJOR ARABLE CROPS GROWN IN MALAYSIA (BY AREA)......cuiuetirieieiterreiessenseseasessesessessesessesseesnennes 190
FIGURE 24 MAJOR ARABLE CROPS GROWN IN NEW ZEALAND (BY AREA) .....eviuiririirierisieseeiisienesresseessessessesessenes 198
FIGURE 25 PESTICIDES USED IN NEW ZEALAND (BY VALUE) ....ccviitiiiiiteeite e steesteesteesteeaessaessaesteesseessesnsesssesseeses 199
FIGURE 26 MAJOR ARABLE CROPS GROWN IN THE PHILIPPINES (BY AREA) .....cccuiiiieerteerieesesnresseesseesseesseesenseens 210
FIGURE 27 PESTICIDE SALES IN THE PHILIPPINES BY TYPE ...cvtiuiiiiiiieiteeieeie ettt s ne e 211
FIGURE 28 PESTICIDE SALES IN THE PHILIPPINES BY CROP .....ueciiitiiiiisieesieesteeie et siee e e e e sneesneenneenneens 212
FIGURE 29 MAJOR ARABLE CROPS GROWN IN RUSSIA (BY AREA) ....cviiiieieitiesiiesteeieseeseesieesieesseasesnsesseesseesseans 221
FIGURE 30 USE OF BIOLOGICAL CONTROL IN RUSSIA ......ooiiiiiiiie ittt s st 237
FIGURE 31 ACTUAL AND PROJECTED USE OF BIOPESTICIDES IN RUSSIA .....c.ooitiiieiiiieenieeie et 238
FIGURE 32 MAJOR ARABLE CROPS GROWN IN THAILAND (BY AREA) ......coviiiiirieiiitenieientesieresseseeiesneseesessesnesesneneas 240
FIGURE 33 MAJOR ARABLE CROPS GROWN IN UKRAINE (BY AREA) .....ccutiiuiriiuirieiiaienieesiesieeaiesseessesseseesessesnens 249
FIGURE 34 ARABLE CROPS GROWN IN VIETNAM (BY AREA) ....cututiietirtiniatinteseaiessesessesseesstssesessessessssessesssessenseses 258
FIGURE 35 SALES OF BIOPESTICIDES IN LATIN AMERICA BY PRODUCT TYPE......ccciiiiieiiereeienieeiesie e 279
FIGURE 36 MAJOR BIOPESTICIDE MARKETS IN LATIN AMERICA .....oitiiiiiiiieeieniesieesre e e sne s 280
FIGURE 37 MAJOR ARABLE CROPS GROWN IN ARGENTINA (BY AREA) .....ccviiiieesieeiteeeesresseesteesseesseestesseeseesnnes 304
FIGURE 38 PESTICIDES USED IN ARGENTINA .....utiittetietiairesteesieesieesseasseasnesssesseesseesneassesssesseessessseesseanesnnesneesseenes 305
FIGURE 39 AREAS OF ORGANIC CROPS IN ARGENTINA. ... .ccuttittaurtateesttesteeteasiesseesseesteesbeesseanessresssesseesseesseessesnnens 308
FIGURE 40 MAJOR ARABLE CROPS GROWN IN BRAZIL (BY AREA) ....ccutiiieieitieitieiteeieseeseesieesieesteaaesneesssessaenseens 315
FIGURE 41 PESTICIDES USED BY CROP IN BRAZIL ....ccuiiiiiiii ittt st sttt sneennee s 316
FIGURE 42 PESTICIDES USED IN BRAZIL ....ceiuiiitiiiiesiiesiee sttt ettt stee sttt see st steesteeeeeneeeneesneesteenteeneeeneennees 317
FIGURE 43 MAJOR ARABLE CROPS GROWN IN CHILE (BY AREA) .....cuiiiiiuirieniatinteseetesteeeiesie s sse e sse s e eenas 340
FIGURE 44 MAJOR ARABLE CROPS GROWN IN COLOMBIA (BY AREA)......ctruitiieieitereeiesteseeiesseseesesseseesesseseesesseneas 353
FIGURE 45 PESTICIDES USED IN COLOMBIA........eitiititetsteesttesieateaneesseesteesaeesteeseesseessesssessseenseensesssessessseesseessesnsens 353
FIGURE 46 ARABLE CROPS GROWN IN COSTA RICA (BY AREA) ....ccutiiiiiiiiieiieiinieieitnte it esse et 372
FIGURE 47 MAJOR ARABLE CROPS GROWN IN CUBA (BY AREA)........ccciiiiieitieitiesieeiesseesteesieesseessessesssesssessassseans 385
FIGURE 48 CULTIVATED AREA TREATED WITH BIOPESTICIDES BY YEAR ......oiiiitietieteniesiiesieeniee e e snee e 389
FIGURE 49 CUBAN BIOPESTICIDE SALES BY PRODUCT .....ccuiitiitietisiieiesiesiee sttt siee st ne e sneesneenneene e 396
FIGURE 50 MAJOR ARABLE CROPS GROWN IN GUATEMALA (BY AREA) ....veiieiiitieieerestiesteesee e saesaesneesneenne s 397
FIGURE 51 PESTICIDES USED IN GUATEMALA (BY WEIGHT) ..uviiteiieiie et cteseesteesteesveenve e staestaesteasaesnnesnnesneensaenns 398
FIGURE 52 MAJOR ARABLE CROPS GROWN IN HONDURAS (BY AREA) .....cciiiirieieiiereeieniesieiestesesiesseseesessesessesneseas 404
FIGURE 53 PESTICIDES USED IN HONDURAS (BY WEIGHT) ...vettittereireerieseesteseestessessseseeseessessessessessessesssessessessensenns 405
FIGURE 54 ORGANIC CROP AREA IN HONDURAS ......ooittiuiirieieeesieesttesteasteastesseesseesseeseeessessesssesssessseesseensesssessesssenss 407
FIGURE 55 AREA OF COFFEE GROWN IN PERU .....ciitiiiiitieiiestieie e sie st stee e saeeeeeneesneesteesaeeseeesensneesneesneenseenseenes 413
FIGURE 56 MAJOR ARABLE CROPS GROWN IN PERU (BY AREA) ....couiiiieriitirieieniesierestesiesesteseesesseseesesseseesesneseesens 414
FIGURE 57 PESTICIDES USED IN PERU (BY WEIGHT) ..vveuteuteitertestesteereeseesieseessessessessasssessessessessessessessssssessessessessens 415
FIGURE 58 MAJOR ARABLE CROPS GROWN IN VENEZUELA (BY AREA)......ccciiiiitiaiiaeeieseesiesiesiesieseeieseesiesee e 430
FIGURE 59 ESTIMATED SALES OF BIOPESTICIDES IN AFRICA AND THE MIDDLE EAST ....ccoiiiiiiiiiiiciccceiee 438
FIGURE 60 ESTIMATED BIOPESTICIDE MARKETS IN AFRICA AND THE MIDDLE EAST ....oooviiiiiiiiienieiccceie e 439
FIGURE 61 MAJOR ARABLE CROPS GROWN IN EGYPT (BY AREA) ....uiitiiiiiiiietieiesie ettt 452
FIGURE 62 MAJOR ARABLE CROPS GROWN IN ISRAEL (BY AREA) .. .ccutiuiiiuieiieeintestestesieaneaseessesseseessessessessesseennes 460
FIGURE 63 MAJOR ARABLE CROPS GROWN IN KENYA (BY AREA) ....cotiiititerieatisiesieesieneesiesee st sie e esee e sieseesneseas 469
FIGURE 64 MAJOR ARABLE CROPS GROWN IN MOROCCO (BY AREA) .....cutiuiiirieiirienierinienieieste et sie e 479
FIGURE 65 MAJOR ARABLE CROPS GROWN IN SOUTH AFRICA (BY AREA) ...cueviiirienieiiisieisiesieesie e s 487

FIGURE 66 PESTICIDES USED IN SOUTH AFRICA (BY WEIGHT) ...cviiiiiitiieiisiesiesestesie it nes 488



