
1449

Subject Index

a
abamectin 1305
– activity level against mites and insects

1316
– bioavaibility 1322
– biological activity in seed treatment 1375
– ecotoxicological data 1319
– environment 1322
– mode of action 1375
– physicochemical properties 1308
– toxicological data 1319
– application rates 1322
– use in crop protection 1323
ABC transporter, see ATP-binding cassette

transporter
abiotic stress 530f.
Abutilon theophrasti, herbicide resistance 23
acaricides 663, 688, 1022, 1352ff.
– 2-alkoxycarbonyl

trifluoromethanesulfonanilide 1355
– carbamates (methiocarb) 942
– carbazate 1347f.
– inhibitors of mitochondrial electron

transport 1078ff.
– MET inhibitor-based 1100, 1354
– MET-I 1101
– MET-II 1102
– mitochondrial ATP synthase as a target

1059
– organophosphates (ethion, omethoate etc.)

942
– prethroid classes (acrinathrin etc.) 943
– site of metabolism for MET 1099
– strobilurins 611
– strobilurins and other complex III

inhibitors 610
– tetrazines 1016
– undefined mode of action 1346

ACCase, see acetyl-CoA Carboxylase
ACCase-inhibiting herbicide 447ff.
– mechanism of resistance 453
acceptable daily intake (ADI) 490
acceptable operator exposure level

(AOEL) 495
acequinocyl
– synthesis 1095
acetamiprid 1127, 1149ff., 1172ff.
– chemical classification 1173
– efficacy on target pest 1174
– insecticidal activity 1175
– physico-chemical properties 1173
– synthesis 1174
– water solubility 1173
acetohydroxyacid synthase (AHAS), see

acetolactate synthase (ALS)
acetohydroxybutyrate (AHB) 31
acetolactate (AL) 31
acetolactate synthase inhibition 114ff.
– triazolopyrimidine herbicide 115
acetolactate synthase/acetohydroxyacid

synthase (ALS/AHAS) 29ff., 417
– biochemistry of the target 29
– catalytic subunit (CSU) 32ff.
– catalyzed reaction 31
– engineered resistance to AHAS-inhibiting

herbicides in crops 46
– isoenzyme (AHAS I, II, and III) 29ff.
– molecular basis for resistance 41
– mutation 42
– regulatory subunit (RSU) 32ff.
– resistance to AHAS-inhibiting herbicide

43
acetolactate synthase/acetohydroxyacid

synthase (ALS/AHAS) inhibitors
– imidazolone herbicides 88
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acetolactate synthase/acetohydroxyacid
synthase (ALS/AHAS) inhibitors (contd.)

– pyrimidinyl carboxylate (PC) herbicides
120

– triazolopyrimidines 99
– sulfonylaminocarbonyl-triazolones 142
– sulfonyl ureas 50
acetyl-CoA Carboxylase (ACCase) 447, 1108
– biochemistry 447
– chloroplastic 449
– crystal structure 452
– cytosolic 448, 449, 468
acetyl-CoA Carboxylase (ACCase) inhibitor

13ff., 379, 447ff., 1108ff.
– herbicides 236, 447ff
– insecticides 1108 ff
– mode of action 450
acetyl-CoA Carboxylase (ACCase) resistance

16, 453ff.
– Alopecurus myosuroides 453
– black grass plants 454
Acetyl-CoA transcarboxylase 448
Acetylcholine(Ach)
– affinity for active state 1132, 1151, 1153,

1214, 1232
– agonistic binding site 1135, 1144, 1150,

1153, 1183
– neurotransmitter 1135, 1137, 1240
acetylcholine-binding protein (AChBP)

1135ff., 1185
– carbamoylcholine binding 1142, 1148
– crystal structure 1137,

1138,1139,1142,1156, 1157, 1185
– nAchR properties 1139
acetylcholinesterase (AChE) 951
– inhibitors 942
N-acetyl-glucosamine

(poly-N-acetyl-glucosamine) 999
– biosynthesis 1000
N-acetyl-phosphinothricin 434
– inactivation of L-phosphinothricin 433
Acibenzolar-S-Methyl
– synthesis 915f.
– systemic acquired resistance induction

916
Actinomycetes 1131, 1238
acyl carrier protein 1249
acyl-CoA dehydrogenase 573
acyl-CoA elongase (VLCFAE) 306,335
acylpicolides (benzamides) 549, 832
acyltransferase (AT) 1249
adenosine deaminase 548
adenosine diphosphate (ADP) 559
– carrier 577

adenosine triphosphate (ATP) 559, 573
– export from the mitochondrion 577
S-adenosyl-methionine 711, 1250
Adenylat-cyclase 1062
ADI see acceptable daily intake
ADME (absorption, distribution, metabolism,

excretion) factors 850
Adoxophyes honmai (smaller tea tortrix) 1402
Aedes aegypti (Aa) 968ff., 1004
AFB5 Class of picolinate auxin herbicide

receptors 281
Agrobacterium-mediated transformation

1029
Agrotis segetum
– wireworm larvae 1180
– turnip moth 1402
Agromyzidae (dipterous leafminer) 1248
agrophore 589, 640
AHAS, see acetolactate

synthase/acetohydroxyacid synthase
AKD 1022 1127, 1180, 1203ff.
– partial hydrolysis 1180, 1210
– synthesis 1209
(R) alanine 814, 815
trans-2-aldehydes as sprout suppressors 530
alkoxy triazolinone 153
2-alkoxycarbonyl trifluoromethanesulfon-

anilide acaricide 1355
S-alkyl-1λ4,2,4,6-thiatriazine 357
– 3,5-substituted 357
alkylazine herbicides 353
– biology 354
– chemistry 353
– synthesis 355
4-alkynyl-2-anilinopyrimidine
– synthesis 708
allosteric regulation 570
allylamines 767, 800
– target of 766, 801
Alopecurus myosuroides, herbicide resistance

13ff.
ALS, see acetolactate synthase/

acetohydroxyacid synthase
Alternaria diseases 783
alternative oxidase (AOX) 573, 609
Amaranthus powellii 20
Amaranthus retroflexus 20, 45
Amaranthus rudis 20ff.
– herbicide, multiple resistance 25
AMBA (mesotrione metabolite) 253
Amblyseius calfornicus (predatory mite)

1344ff.
Amblyseius cumumeris 1344
Amblyseius spp. 1420
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American dagger nematode (Xiphinema
americanum) 1376

American cockroach, see Periplaneta
americana

ametoctradin 613ff.
– synthesis 622
A-group fungicides 548
amicarbazone 510f.
– discovery 511
– metabolites 516
– physico-chemical properties 511
– synthesis 514
– uses 515
amide herbicides 480f.
– status of reregistration process 507
amidoflumet 1346ff.
– biochemistry 1355
– biology 1355
– development 1355
– discovery 1355
amidoketones 979
amines, fungicides 793
– biochemical target 793
amino acid amides 811
amino acid amide carbamate 812
amino acid biosynthesis 30
aminoacyl-tRNA 694, 699
aminoacyl-tRNA synthetase 694
aminoalkyl-pyrimidines, fungicides

671ff, 687
aminobenzotriazole herbicides 22
1-aminocyclopropane-1-carboxylate (ACC)
– synthase 609
N-amino triazolinone 514
– synthesis 514
6-amino-5-bromo-2-cyclopropylpyrimidine-

4-carboxylic acid ethyl ester
– synthesis 299
N-amino-carbamoyltriazolinone
– synthesis 515
6-amino-5-chloro-2-cyclopropylpyrimidine-

4-carboxylic acid ethyl ester
– synthesis 299
6-amino-5-chloro-4-ethylpyrimidine 683
5-amino-3-cyano-pyrazole 1294
4-amino-1,2,4-triazin-5-one 511f.
aminoalkylpyrimidine fungicides 672ff.
– general SAR 672
1-aminobenzotriazole (ABT) herbicides 22
γ -aminobutyric acid (GABA) receptor

1240f., 1284ff.
– cloning the insect GABA receptor 1286
– insecticide target site 1285
– non competitive antagonist (NCA) 1285ff.

– resistance mutation 1286
– vertebrate ionotropic 1288
1-aminocyclopropane-1-carboxylate synthase

(ACC synthase) 609
aminocyclopyrachlor 278, 295
– discovery 295
– ecotoxicology 302
– herbicidal activity 300
– mode of action 302
– properties 300f.
– resistance management 303
– site of action 302
aminomethylphosphonic acid

(AMPA) 405ff.
aminomethylpyridine 685
4-aminomethylpyrimidine 686
aminopyralid 278ff.
– animal toxicity 293
– biology 288
– carcinogenicity/teratogenicity 294
– environmental degradation 292
– mechanism of crop selectivity 291
– synthesis 288
– utility 290
aminopyrazole 1295
4-aminopyridine 678
aminopyrimidine
– phenylacetic acid amide 682
5-aminopyrimidine 4-carboxylic acid ester

297
aminoquinazoline
– phenylacetic acid amide 682
aminoquinazolinone derivative 1342
– structure–activity relationship 1340f.
4-aminoquinoline 678
aminosulfones 807ff.
– experimental compounds 817
– synthesis of 817
aminosulfonylamino phenyl uracil derivative

187
amisulbrom 613ff.
– synthesis 621
ammonium thiosulfate (ATS) 528
anacardic acid 653
anilides, succinate dehydrogenase inhibitors

628ff.
anilinopyrimidines (AP) 543, 672, 706
– biological activity 709
– physiochemical properties 707
– chemistry 706
– degradation 713
– mechanism of resistance 711
– metabolism 713
– mode of action 711
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anilinopyrimidines (AP) (contd.)

– structure activity relationship 710
– synthesis 706
Annex I (positive list of active substances,

Directive
91/414/EEC) 487, 500
Annex II 487ff.
Annex III 487ff.
annual bluegrass weevil, see Listronotus

maculicollis
Anthonomus pomorum (apple weevil) 1198
anthranilic diamide 1389
– discovery 1410
– insecticide 1409ff.
anthraquinone 1195
Anticarsia gemmatalis (velvetbean caterpillar)

1419
anticodon 694
Aonidiella aurantii (California red scale)

993ff.
Aphelinus spp. 1420
aphicide
– pymetrozine 1331
Aphidoletes aphidimyza 1344
Aphis gossypii (cotton/melon aphid) 1119ff.,

1338, 1419
Apis mellifera (honey bee) 1230, 1339, 1354
– risk assessment 494
Aplysia californica acetylcholine-binding

protein (A-AChBP) 1135ff., 1185
apple scab, see Venturia inaequalis
apple weevil, see Anthonomus pomorum
Aquatic Guidance Document 493
Arabidopsis thaliana
– AtCesA gene 340, 350
– mutants deficient in cellulose biosynthesis

342f.
Argentine ant (Linepithema humile) 1298f.
armyworm (Spodoptera spp.) 1035, 1359
arthropod
– nontarget 494
Arthropod Pesticide Resistance Database

(APRD) 938
N-aryl lactam 359
– biology 359
– chemistry 359
aryl-1,3-dione (DEN) 460
– discovery 460
– structure–activity relationship 465
– synthesis 461ff.
arylacetic acid amide fungicides 678
arylaminopyridine, uncoupler of oxidative

phosphorylation 663

arylhydrazone, uncoupler of oxidative
phosphorylation 652ff., 660

aryloxyacetate, auxin mimics 278
aryloxyphenoxypropionate (APP, AOPP, fop)

16, 447ff., 1108
– commercial herbicide 456f.
arylpyrazole insecticides 1283
arylsulfonyl acid amide 684
arylurea 480f.
Ascomycetes 585, 709
ASM, see acibenzolar-S-methyl
AtMLO2 (Arabidopsis thaliana mildew

resistance locus o2) 912
ATP synthase
– mitochondrial 1059ff.
ATP-binding cassette (ABC) transporter

513, 651
atrazine 23, 253, 269, 377, 500
Australian Code System 7
Authorizations Directive 492
– specific guidance regarding water limits

according to annexes 492
Autographa nigrisgna (beet semi-looper) 1402
Aux/IAA protein 279f.
auxin (IAA) 277, 400, 525
– weed selectivity at the site of auxin action

283
auxin agonist 278
Auxin F-Box (AFB) protein 280
auxin herbicide 277ff.
– commercial 278
– downstream effect 283
– field resistance 285
– mode of action 277
– molecular mode of action 277
– receptor 277ff.
auxin mimics 277ff.
auxin response factor (ARF) protein 279
Avena fatua 17
Avena sterilis 17
avermectin 1305ff., 1374
– acaricidal activity 1315
– bioavailability 1319
– biochemical mode of action 1306
– chemistry 1308
– discovery 1308
– insecticidal activity 1315
– safety 1319
– structure–activity relationship 1317
avermectin aglycone derivative
– activity 1318
avermectin B1 1309ff., 1374
avermectin derivative 1321
aviglycine-HCl (AVG) 529
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azelaic acid 911
– physico-chemical property 71
azolones 613f.
– synthesis 618

b
B group fungicides 549
Bacillus firmus 1368
Bacillus thuringiensis (Bt)
– insect resistance 1039
Bacillus thuringiensis (Bt) crop
– insect resistance 1040
Bacillus thuringiensis (Bt) insecticidal crystal

(Cry) protein 1029ff.
– transgenic crop 1029ff.
Bacillus thuringiensis (Bt) plant 1032
– resistance management 1040
– safety 1043
bacteria
– natural compounds used in agriculture

interfering in protein synthesis 693
bactericides 547, 549, 554, 555
Bactrocera dorsalis (oriental fruit fly) 1239,

1299
BAH, see bisacylhydrazine
bakanae disease (Fusarium moliniforme)

773
Bar gene
– plant breeding 433
barbiturates 1289
– binding site Gaba A receptor 1288
barley leaf rust (Puccinia hordei) 792
barley powdery mildew (Blumeria graminis

f.sp. hordei) 719, 792
barnyardgrass
– herbicidal activity 130f.
baseline data 937
Basidiomycetes 585, 642
Bc1-complex 562
– inhibitor 568, 584, 586, 595
– mutation 601, 635
– resistance 601, 612, 635
– structure 567, 585
– target activity 597
beet armyworm, see Spodoptera exigua
beet semi-looper, see Autographa nigrisgna
beflubutamid
– physiochemical properties 205
– use 218
– synthesis 221f.
Bemisia argentifolii (sweet potato whitefly)

1419
Bemisia tabaci (tobacco whitefly) 992ff.,

1004, 1067, 1114, 1333

bencarbazone
– synthesis 190
– use 189
beneficial insects 950, 951, 1363
beneficial predatory mites 1347
benclothiaz 1383
– discovery 1383
– property 1383
– synthesis 1384
benodanil 641
benoxacor 372ff.
– physico-chemical property 377
– soil degradation data 377
– synthesis 376
– toxicological data 377
bentazone 481, 501
– and safener 390
– expiration of Annex I inclusion 510
– market share 530
benthiavalicarb 807, 808ff.
– environmental profile 810
– physiochemical properties 809
– synthesis 815
benzamide fungicides 739
– binding site 740
benzamide herbicides 348
– chemistry 348
– cellulose inhibiting herbicides 348
benzamidoxime fungicide 887
benzenedicarboxamide insecticides 1389
– structure–activity relationship 1399
benzfendizone 172ff.
– synthesis 175
benzimidazole (BZ) fungicides 539ff., 713,

728, 729
– cross resistance 739
– mode of action 548
– resistance 544
benzimidazole PPO herbizides 178, 180
benzimidazole uncouplers 652
1,2-benzisothiazol-3(2H)-one-1,1-dioxide

(BIT), metabolite from probenazole 914
benzisothiazole nematizide 1383
benzobicyclon 237ff., 256, 320
– mode of action 237
– properties 251
– synthesis 257
benzofenap 251, 267f.
– application rate 268
– biologically active metabolites 268
benzoheteroaryl N-aminouracil derivative

187
benzoheteroaryl Protox herbicides 178
benzoheterocycle Protox herbicides 180
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benzoheterocycle uracil 187
benzoisoxazolone Protox herbicides 178, 180
benzonitrile herbicides
– biological activity 346
– cellulose biosynthesis inhibitors 346
– chemistry 345
benzosulfonamide Protox inhibitors 187
benzotriazinone Protox inhibitors 189
benzoxazine isoindoline-1,3-dione, Protox

inhibitors 189
benzoylphenyl urea, chitin biosynthesis

inhibitors 1001, 1003 f.
benzyl uracil, Protox-inhibiting herbicides

182
benzyladenine (6-BA), fruiting and growth

525ff.
benzyloxyphenyl substituted heterocycle,

Protox-inhibiting herbicides 176, 177
berry moth (Lobesia spp.) 1263
beta-cyfluthrin
– combination products 1180, 1195ff.
beta (β)-tubulin assembly 548
bialaphos (bilanaphos)
– glutamine synthase inhibitor 423ff.
– resistance (bar) gene 432
bicyclo[4.1.0]heptane-2,4-dione , herbicides

243
bicyclo[3.2.1]octane-2.4-dione, herbicides

243, 256
bicyclopyrone, herbicides 228, 247
bifenazate 1097, 1346ff.
– biochemistry 1349
– biology 1349
– discovery 1347
– ecobiological properties against beneficial

arthropods 1352
– ecobiology 1350
– physico-chemical data 1351
– registration status 1351
– resistance behaviour 1352
– structure–activity relationship 1347
– synthesis 1350
bifenox
– structure 166
binapacryl
– pro-pesticide 659
– structure
binding site
– AHAS-inhibiting herbicide 36
– fungicides (target site) 548–556
– GABA receptors 1288
– herbicides 15, 17, 18, 20,
– IRAC mode of action (MoA) classification

number 941–950

– of insect nAChRs 1131ff.
– voltage-gated sodium channels (VGSCs)

1265ff.
– see also mode of action and target site
bioaccumulation factor 497
bioavailability
– in the environment 491
bioinsecticide 1127, 1238
biophore 589
biotin carboxy carrier protein (BCCP) 16
biotin carboxylase (BC) 16
bisacylhydrazine (BAH) 957ff.
– Coleoptera- and Lepidoptera-specific 965
– commercialized 961
– discovery 961
– ecotoxicological and mammalian

reduced-risk profile 975f.
– insect control 957ff.
– Lepidoptera-specific 965
– mode of action of insecticide 966
– resistance mechanism 977
– resistance potential 977
– selective insect toxicity 973
– spectrum of activity of commercial

insecticide 974
– structure–activity relationship 962ff.
– synthesis 961ff.
bispyribac-sodium
– biology 128
– discovery 128
– herbicide in direct-seeded rice 128
– physiochemical properties 127
bitertanol
– seed treatment combination 1195
– uses 776
bixafen 631ff.
– uses 631, 634
black Sigatoka pathogen (Mycosphaerella

fijiensis) 742, 776
black vine weevil (Otiorhynchus sulcatus)

1300
blasticidin S
– uses 694f.
– resistence 696
Blattella germanica (German cockroach)

1003f.
bleaching herbicide 197ff.
– phytotoxic effect 197
– target 197
Blumeria graminis f.sp. hordei (barley powdery

mildew) 719, 792
Bollgard II cotton, cry 24 b 1037
Bombus impatiens 1420
Bombus terrestris 1230, 1344
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Bombyx mori 1339ff.
boscalid
– biological activity 631
– group C fungicide 550
– physiochemical properties 629
– synthesis 634
Botrytis cinerea 549
brassinosteroid 532
Bremia lactucae (downy mildew on lettuce)

871
bromethalin
– rodenticide 650
4-bromo-3-(5′-carboxy-4′-chloro-2′-

fluorophenyl)-1-methyl-5-trifluoromethyl
pyrazole 184

5-bromo-2-cyclopropyl-6-methylpyrimidine
-4-carboxylic acid methyl ester

– synthesis 298
5-bromo-2-cyclopropylpyrimidine-4-carboxylic

acid methyl ester
– synthesis 298
bromobutide
– active metabolite 268
bromoxynil
– detoxification 400
– mixture with pyrasulfotole 273
– herbicide resistance 400ff.
– mode of action 403
bromuconazole
– synthesis 784
– use 783
Bromus spp. 142
brown plant hopper (Nilaparvata lugens)

1333
brown spot (Cochliobolus miyabeanus)

773
BT, see Bacillus thuringiensis
Bt maize event 1035
buffer zone 494
bumble bee 1230, 1420
buprofezin
– structure 1005
butafenacil
– synthesis 174
5-tert-butylcarbamoyloxy-3-(3-trifluoromethyl)

phenyl-1,3-thiazolidin-4-one 359

c
C group fungicides 550
C1 group herbicide 479ff.
C2 group herbicide 479ff.
C3 group herbicide 479ff.
cabbage looper (Trichoplusia ni) 1404, 1419
cabbage webworm (Hellula undalis) 1402

Cacopsylla pyricola 1339
cadusafos
– structure 1372
cafenstrole
– rice herbicide 320
– structure 320
calcium homeostasis
– insecticide 1389ff.
calcium-induced calcium release (CICR)

1391
California red scale, see Aonidiella aurantii
canola
– herbicide-resistant 404
– transgenic glufosinate-tolerant 434
captan
– mode of action 538, 541
carbamate insecticides
– actives, summary 542
– groups 1A and 1B, IRAC MoA 941
– market share 953
– nematicides 1370, 1371
carbamoyl triazolinone 309, 514
– synthesis 514
carbamoyl tetrazolinone 310
carbamoyl-heterocycle 316ff.
carbazate acaricide 1347f.
carbazate compound
– meta-biphenyl-substituted 1350
– ortho-biphenyl-substituted 1349
– structure–activity relationship 1349f.
– synthesis 1350
carbendazim 739ff.
carbodiimide
– diafenthiuron activation 1062
– insecticidal 1065
carbofuran 1373
carbomethoxy indazole 1258
carbonyl cyanide m-chlorophenylhydrazone

(CCCP) 651
carbonyl cyanide phenylhydrazone (CCP)

661
carbonylcyanide-p-trifluoromethoxyphenyl-

hydrazone (FCCP) 661
carboxamide 351, 539, 1258
3-carboxamide indazole insecticide 1258
3-carboxamide pyrazoline 1258
carboxamide/succinate dehydrogenase

inhibitor (SDHI) 542
carboxin
– resistance 571, 635
– physicochemical data 628
– structure 572
carboxylic acid amide (CAA) 542, 553
– biological activity 824
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carboxylic acid amide (CAA) (contd.)
– chemistry 809
– environmental profile and fate in soil 810
– fungicide 807ff.
– group H fungicide 553
– mammalian toxicology 809
– market 541, 542
– mechanism of resistance 825
– mode of action 553, 825
– occurrence of practical resistance 544
– physico-chemical data 809
carboxylic amide
– structure–activity relationships 634
– succinate dehydrogenase (SDH) 627, 628
carboxyltransferase (CT) 16
carboxyatractyloside 577
carfentrazone-ethyl
– use 168
carmin spider mite (Tetranychus cinnarabinus)

1067, 1318ff.
carotene 198
– α-carotene 198ff.
– β-carotene 198ff.
– γ -carotene 200
– biosynthesis 200
ζ -carotene desaturase (ZDS) 199ff.
– inhibition 201
– inhibitor 202
carotenogenic pathway
– genetic engineering of herbicide resistance

203
carotenoid biosynthesis 197
– herbicides for inhibition 204f.
– higher plant 199
Carposina niponensis (peach fruit moth) 1174
carpropamid
– chemistry and stereochemistry 857
– mixtures for seed treatment 1180, 1195,

1200
– structure 846
– structure 3-D in the active site 852
– synthesis 858
cartap
– combination mixtures 1171, 1180
– pro-insecticide 1127
S-(+)-carvone
– sprout inhibition 529
cat flea (Ctenocephalides felis) 1300
catalytic subunit (CSU) of AHAS 32ff.
– crystal structure 44
– structure 34
cell division
– fungicide 739
cell wall

– melanin synthesis 554, 839ff.
cell wall biosynthesis 553
cellulose biosynthesis 339ff.
cellulose biosynthesis inhibitor (CBI) 339ff.
– from different chemical substance classes

344
– natural source 361
– nitrile-type 345
– property of commercialized CBI 361
cellulose synthase 826
– CesA protein 340f., 358
central nervous system (CNS) 1127
Cercospora beticola (cercospora leaf spot)

742, 777
cereals, global production 57f.
cereal eyespot pathogen
– Oculimacula acuformis 770
– Oculimacula yallundae 770, 782ff.
cereal safener, enhancement of herbicide

degradation 61
cereal sulfonylurea herbicide 59
CesA gene 340f., 826
CGA 325, 615
– biology 357
– 1λ4,2,4,6-thiatriazine herbicide 357
channel blocker
– mechanism of blockade 1290
Chemicals Regulation Directorate 498
chemiosmotic hypothesis 560
chemiosmotic theory 647
cheyletid mite (Chelacaropsis moorei) 1355
Chilo spp. 1421
Chilo suppressalis (rice stem borer) 960, 979,

1038f., 1195, 1402
chiral switch 901ff.
Chironomus tentans (Ct) 968ff.
chitin 1000
– biosynthesis 1000
chitin synthase (CHS) 1000
chitin synthesis inhibitor (CSI) 1002ff., 1092
– crop protection 1005
chlorantraniliprole 1389f., 1409ff.
– biological profile 1418
– discovery 1411
– environmental safety 1420
– insecticidal activity 1418, 1419
– insecticide resistance management 1421
– mammalian safety 1420
– mode of action 1415
– non-insect toxicological profile 1420
– physico-chemical properties 1413
– synthesis 1413
chlorfenapyr 1071ff., 1354
– biological activity 1073
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– market 1073
– pro-insecticide 657
– resistance 1076
– synthesis 1073f.
– vapour pressure 650
chlorfluazuron
– biological activity 1003
– structure 1003
chloridazon
– photosynthesis inhibition 209f.
– registration status in the EC 502
– structure 210
chloride channel activator 1305ff.
chlorimuron ethyl
– application rates 53
– crystal structure 37ff., 40
– insensivity mutants 42
chlormequat-chloride (CCC)
– structure 528
2-(4-chloro-3-isopropoxycarbonyl)phenyl

isothiazole-1,1-dioxide 183
6-chloro-pyrid-3-ylmethyl (CPM) 1166
2-chloro-1,3-thiazol-5-ylmethyl (CTM) 1166
chloroacetamide herbicides 310ff.
– K group herbicides 305
– mode of action 308
– resistance 313
chloronicotyinyl insecticide (CNI) 849, 1116,

1155, 1190ff.
chloronitrile fungicides 542
chlorophthalim
– structure 166
chlorophyll biosynthetic pathway 164
chloropicrin, nematicidal fumigant 1369
chloroplast psbA gene 15
chlorosulfonylisocyanate (CSI) route 72
chlorothalonil
– group M fungicide 541
chlorpropham (CIPC)
– ripening sprout suppression 527, 529
chlorsulfuron 25, 35ff., 50, 120
– crystal structure 38, 39
– herbicidal target 35
– resistant mutants to 41
– structure 50
chlorthiamid
– synthesis 346
choline phosphotransferase (CPT) 826
Choristoneura fumiferana (Cf) 968ff.
chromafenozide
– physicochemical properties 959
– synthesis 962, 963
– use 975
chronic risk

– persistence of active substance 493
Chrysanthemum coronarium 45
Chrysoperla carnea 1046
Chrysoperla spp. 1420
cinidon-ethyl
– structure 170
– use 170
cinnamic acid amide fungicides 808f.
– cross resistance 817
9-cis-epoxycarotinoid dioxygenase 283
citrus mealybug (Planococcus citri) 1174f.,

1234
classification, Resistance Action Committee
– fungicide 539ff.
– insecticide 935
clodinafop
– cross resistance 454
clodinafop-propargyl
– combination products 379
– safener for 374
clofentezine
– biochemistry 1014
– biology 1014
– formulation 1017
– mixtures 1017
– physicochemical data 1014
– relative mite activity 1013
– synthesis 1014, 1021
clopyralid 278
– use 284
cloquintocet-mexyl 374
– mixtures 380
– synthesis 380
– toxicological data 380
cloransulam-methyl 102
– crop selectivity 103
– ecotoxicology 104
– environmental degradation 104
– detoxification by homoglutathione 103
– toxicology 104
– use 102
clothianidin 1127, 1149ff., 1175ff., 1210
– application 1177
– biological activity 1184
– chemical classification 1176
– chemistry 1177
– efficacy on target pest 1177
– physico-chemical property 1176
– spectrum of activity 1180
– synthesis 1177ff.
clubroot disease 874
Cnaphalocrocis medinalis (rice leaf roller)

1410
Cnaphalocrocis spp. (leaf folder) 1263
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Coccinella spp. 1420
Cochliobolus miyabeanus (brown spot) 773
cockroach 1003, 1142ff., 1232, 1299f., 1415
codling moth, see Cydia pomonella
Coleoptera 966, 1297
Colorado potato beetle, see Leptinotarsa

decemlineata
common cutworm, see Spodoptera litura
common cabbage worm (Pieris rapae crucivora)

1402
Complex I, respiratory chain 562ff., 671.

1059
– experimental MET Complex I compound

1092
– inhibitor 562ff., 674, 687, 1078
Complex II, respiratory chain 562ff.
– inhibitor 570ff., 1082, 1092
– MET Complex II compound 1093
Complex III, respiratory chain 562ff., 1059
– inhibitor 568, 584, 613, 1095
Complex IV, respiratory chain 562ff.
– binuclear copper center (CuA) 569
– copper ion (CuB) 569
Complex V, mitochondrial ATP synthase

574, 1059
comstock mealybug (Pseudococcus comstocki)

1402
convulsant, GABA-gated chloride channel

blockers 1284
Conyza canadensis 24f.
Conyza spp. 24, 301
copper
– Bordeaux mixture
– multisite fungicide 542
Coptotermes formosanus (Formosan termite)

1299
corn
– amicarbazone 510
– coleopteran resistant 1035
– expressing Cry1Ac 1046
– GM-resistant 400
– glufosinate-tolerant (LL corn) 454
– herbicide-resistant 403
– imidazolinone-insensitive ALS allele

(CF corn) 404
– lepidopteran resistant 1035, 1044
– roundup ready (RR corn) 416
– Sethoxydim-resistant (SR) 404
corn earworm (Helicoverpa zea) 1421
corn head smut (Sphacelotheca reiliana) 781
corn planthopper, see Perigrinus maidis
corn root worm (Diabrotica balteata) 1180
cotton 80, 419

– bromoxynil resistance (BXN ) 402, 403

– expressing Cot102 1037
– expressing Cry1Ac 1033
– expressing Cry1F 1037
– expressing Cry2Abgene 1037
– glyphosate resistance (RR, RRF) 402, 403,

414
– glufosinate resistance (LL, DGR) 402, 403,

418
– herbicide-resistant 400, 402
– lepidopteran resistant (Bt cotton) 1033,

1035
– Roundup Ready 415
cotton aphid, see Aphis gossypii
cotton bollworm (Helicoverpa zea) 1308
cotton caterpillar (Diaphania indica) 1402
cotton herbicides
– Pyrithiobac-Sodium 125
– sulfonyl urea 51
– trifloxysulfuron-sodium 78
coumarins
– seed germination inhibitors 360
– uncoupler 360, 652ff.
coumethoxystrobin 595
coumoxystrobin 595
country group
– IRAC 936
coupling site 560
CP4 expression
– effect on plant resistance 414
CP4-EPSPS (5-enolpyruvyl shikimate

3-phosphate synthase) 401ff.
criteria
– cut-off criteria 497, 498
– inclusion of Active Substances in Annex I of

Directive 91/414/EEC 490
– health criteria (EHC) monographs 482
– new approval criteria (EC) No. 1107/2009

495
crop
– commercialized herbicide-resistant 401
– expressing Bacillus thuringiensis Cry Proteins

1029ff.
– glufosinate-selectivity by target-based

approach 431
– genetically modified herbicide-resistant

399ff.
– glyphosate-resistant 411f.
– herbicide-resistant 11
– imidazolinone-tolerant 94
– losses due to insects, disease and weeds

1029
– mode of selectivity of PC herbicide 133
– transgenic 1035
– yield 609
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crop baiting system
– fipronil 1298
crop protection
– abamectin 1323
– chitin synthesis inhibitor 1005
– emamectin benzoate 1323
– milbemectin 1324
crop protection agent 706
crop resistance
– engineering 417f.
crop selectivity
– AOPP herbicides 455
– by altered herbicide distribution 24
– cloransulam-methyl mechanism 103
– diclosulam mechanism 103
– expression of phosphinothricin acetyl

transferase 432
– genetic approaches 431
– glufosinate 431
– metabolic transformation 130
– of acetyl-CoA carboxylase inhibitors 447,

468, 471
– of auxin herbicides 284, 291
– of cellulose biosynthesis inhibitors 346
– of HPPD herbicides 228
– of Protox herbicides 163, 168
– safeners 371
– target site based 25
crop tolerance
– by enhanced metabolic detoxification 21
– detoxification by GSTs 313
– natural inherent 18
CropLife International 545
cross resistance
– negative 547f.
cross-resistance relationship
– zoxamide, carbendazim, and diethofencarb

742
cry gene 1031ff., 1049
crystal BT protein (Cry and Cyt protein)

1030
– Cry 1031ff., 1048f.
Ctenocephalides felis (cat flea) 1300
cucumber downy mildew (Pseudoperonospora

cubensis) 814, 833, 867ff.
cutworm 1035
cyanine dye 1092
cyantraniliprole 1409ff.
– biological profile 1421
– discovery 1413
– insecticidal activity 1419
– mode of action 1415
– non-insect toxicological profile 1420
– physico-chemical property 1413

– synthesis 1413
cyazofamid 613ff.
– synthesis 621f.
cyclodiene inscticides
– dieldrin 1285
– α-endosulfane 1285
– mode of action 1306
– lindane 1285
– resistance 1284, 1285
cyclohexanedione (CHD, dim) herbicides

16ff., 447ff., 1108
– commercial herbicide 458f.
– discovery 455
– mode of action 450
– structures 458
– synthesis 461
cycloheximide
– mode of action 699
– structure 699
cyclopentenone safener 387
cyclosulfamuron (AC 322,140) 70f.
– acute toxicity, fish, bird, daphnia, rat 51, 52
– physico-chemical properties 72
– structure 68
– synthesis 71
– use 71
Cydia molesta
– pome and stone fruit 1199
Cydia pomonella (codling moth) 1199, 1419ff.
– larvae 1248
cyenopyrafen
– acute toxicity 1082
– physiochemical data 1082
– pro-acaricide 1092
– synthesis 1093
cyflufenamid 887f.
– cross-resistance 889
– discovery 887
– ecotoxicological property 888
– mode of action 889
– physicochemical properties 888
– synthesis 890
– toxicological properties 888
– use 890
cyflumetofen 1093, 1346ff.
– biology 1353
– discovery 1353
– mode of action 1093
– registration status 1354
– resistance behaviour 1354
– synthesis 1094, 1353
cyhalothrin
– mode of action 943
– insecticidal activity 1403
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cymoxanil 554, 746, 865f.
– discovery 865
– mode of action 868
– physico-chemical properties 866
– synthesis 867
– use 867
cyometrinil
– germination inhibition 381
– structure 373
cyprodinil
– cross -resistance 711
– physicochemical properties 707
– structure 706
– use 709
cyprosulfamide (CSA) 148, 383
– mode of action 394
– synthesis 384
– structure 375
– toxicological data 384
– use 393
Cyrmenins
– from Myxobacteria 587
cyst nematode 1367ff.
cytochrome bc1 complex 562
cytochrome c oxidase 562ff.
cytochrome-P450 monooxygenase system 21
cytokinins
– fruit reduction 528
– kinetin, benzyladenin, zeatin 525
– mode of action 526
cytosine
– natural alkaloid 1153

d
2,4-D, see 2,4-dichlorophenoxyacetic acid
D group fungicides 549ff.
D1 protein, PS II reaction center 15
daminocide
– structure 529
– use 527
Danaus plexippus 1045
DCMU, see N-3,4-dichlorophenyl-

N′-dimethylurea
DDT (1,1-bis-(p-chlorophenyl)-2,2,2-

trichlorethane) 1060
Delia antiqua (onion fly) 1298
Delia coarctata (wheat bulb fly) 1298
deltamethrin
– combinations 1195, 1200
– mode of action 943
demethylation inhibitor (DMI) fungicide

541ff., 764ff.
– SBI Class I 767

1-deoxy-d-xylulose-5-phosphate (DOXP)
199

Dermatophagoides farinae 1355
desmethyl triazolinone 154
desoxynivalenol (DON) 784
destosyl pyrazolate (DTP) 225f.
detoxification
– fungicide 543, 545
– herbicide 14, 21, 22, 23, 24, 392, 400
– insecticide 1015, 1022
Deuteromycetes 585
DHN melanin 839
DHN melanin biosynthesis
– biochemical reaction mechanism of

scytalone dehydratase 851
– fungi 840
– fungicide 842
– inhibitor of polyketide synthase 842
– inhibitor of scytalone dehydratase 846ff.
– inhibitor of 1,3,6,8-tetrahydroxynaphthalene

reductase 845
Diabrotica balteata (corn root worm) 1180
Diabrotica spp. 1177
diafenthiuron 1060
– activation
– biological activity 1066
– carbodiimide 1061
– discovery 1063
– ecotoxicology 1066
– mammalian toxicology 1066
– mode of action 1059, 1061–1063
– photochemical conversion 1062
– structure–activity relationship 1063, 1064
– synthesis 1065, 1066
– toxicity data 1066
– translaminar activity 1067
– use 1067
diafenthiuron carbodiimide 1061
2,6-diamino-4-chloro-1,3,5-triazine 480
2,6-diamino-4-methoxy-1,3,5-triazine 480
2,6-diamino-4-methylmercapto-1,3,5-triazine

480
diamond-back moth, see Plutella xylostella
Diaphania indica (cotton caterpillar) 1402
diaryl pyrazolecarboxylate 351
diaryl-tetrazine 1013
diarylamines
– brommethalin, fentrifanil, fluazinam, 657
– uncoupler 651, 653
– toxicity 662
1,2-dibromo-3-chloropropane (DBCP) 1369
dicamba
– DGR cotton 419
– engineering crop resistance 417



Subject Index 1461

– genetically modified crops 417
– mode of action 289
– structure 278
dicamba mono-oxygenase (DMO) 417
dicarboximide fungicides
– market share 541
– mode of action 717
– monitoring program 546
– resistance 545, 717
– target site 551
dichlobenil 344f.
– biological activity 346
– cellulose biosynthesis inhibitor 346, 356
– chemistry 345
– mode of action 347
– physicochemical properties 362f.
– synthesis 346
dichlormid 372ff.
– physico-chemical properties 377
– synthesis 377
– use 373
2,6-dichloro-phenylazide 347
2,6-dichloro-4-(trifluoromethyl)phenyl group

1294
dichloroacetamide safener 372, 389f.
2,4-dichlorobenzyl thiocyanate 741
2,4-dichlorophenoxyacetic acid (2,4-D)
– engineered crop resistance 400, 417
– mode of action 277, 278ff,
– plant growth regulator 525
N-3,4-dichlorophenyl-N′-dimethylurea

(DCMU) 750
1,2-dichloropropane/1,3-dichloropropene

mixture (D-D) 1369
1,3-dichloropropene (1,3-D)
– fumigant 1369
diclocymet
– synthesis 858
– structure 846
diclomezine
– physico-chemical property 875
– synthesis 876
– use 876
diclosulam
– crop utility 102
– environmental degradation 104
– mechanism of crop selectivity 103
– structure 101
– toxicology 104
– use 102
N,N-dicyclohexylcarbodiimide (DCCD)
– ATP synthase inhibitor 574, 1060, 1062
– inhibitors of membrane transport systems

24

– oxidative phosphorylation 564,
dicyclonon
– dichloroacetamide safener 389
dieldrin
– mode of action 1286
– resistance 1286–1289
– structure 1285
dietary intake
– pesticides residues 490
diethofencarb
– cross resistance 742
– inhibitor of microtubule assembly 739ff.
– structure 741
N,N-diethyl-N-[2-(4-chloro-phenylthio)ethyl]

amine) (CPTA)
– inhibitor of lycopene cyclase (LCC) 202
N,N-diethyl-N-[2-(4-methylphenoxy)ethyl]

amine (MPTA)
– inhibitor of lycopene cyclase (LCC) 202
diflovidazin 1012ff.
– biochemistry 1014
– biology 1014
– ecobiological profile 1015
– mite growth inhibitor 1012
– physico-chemical data 1015
– synthesis 1014ff.
diflubenzuron
– chitin synthesis inhibitor 1002
– use 1003
diflufenican
– discovery 206
– mode ls of active site 212
– physicochemical data 204
– synthesis 221f.
– use 217
diflumetorim 671, 673ff.
– discovery 673
– mode of action 671
– SAR studies 674
– synthesis 675
– toxicity 673
– use 673, 675
Difluoromethanesulfonanilide herbicides

137
– biological activity 138
Difunon 207
– structure 209
Digitaria sanguinalis 17
4,5-dihydro-isoxazole substituent 245
dihydrodioxazine toxophor 607
dihydropyrazole
– binding site 1267
– blockade of VGSC 1266
– mode of action 1268
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dihydropyridine receptor (DHPR) 1391
dihydropyrone, ZDS inhibitor 201
1,8-dihydroxynaphthalene (DHN) 839
DHN melanin 840
DHN melanin biosynthesis inhibitors 842,

845, 846, 851
Dimefluazole, Qi site inhibitor 615ff.
dimethomorph
– discovery 809
– mode of action 825
– physico-chemical data 809
– structure 808
– synthesis 811
– toxicological data 808
4,6-dimethoxy-2-methylsulfonylpyrimidine

(DMSP), sulfonylurea intermediate 120
2,6-dimethoxybenzamide substituent 349
dimethoxypyrimidinyl salicylic acid 122
– post-emergence herbicidal and ALS

inhibitory activities 122
dimethyl disulfide, fumigant 1369
dimethylallyl pyrophosphate (DMAPP),

carotene biosynthesis 199
N-(N,N-dimethylaminosulfonyl)azoles,

fungicides 615.
– Complex III inhibitors at the Qi site 615
dimoxystrobin
– discovery 591
– metabolic stability 605
– physicochemical data 598
– sales 586
– synthesis 616
dinitroaniline herbicides 439
dinitrocresol (DNOC) 649, 654
dinitrophenol fungicides 655, 659ff.
– pro-pesticide 659
– uncouplers of oxidative phosphorylation

653 f.
dinocap
– toxicity 649
– use 648, 654, 659
dinotefuran 1127, 1147, 1181f.
– application rate 1183
– biological activity 1184
– chemical classification 1182
– chemistry 1182
– efficacy on target pest 1183
– insecticidal activity 1183
– physico-chemical properties 1182
– receptor binding 1147
– spectrum of activity 1184
– synthesis 1183
dione structure–activity relationship 466
dioxapyrrolomycin 1071f.

– biochemical mode of action 1072
diphenyl ether (DPE) 165, 400
– herbicide 165f.
– structures 166
diphenyl-oxazoline
– structure–activity data 1023
Diptera 1297
dipterous leafminer (Agromyzidae) 1248
Directive 91/414/EEC 488, 500, 938
– new PPP regulation to replace directive

91/414 495
– status of registration of PS II inhibitors

503ff.
Directive 96/12/EC 493
dithiocarbamate fungicides 539, 541, 542
– multisite mode of action 556
dithiopyr 439ff.
– biology 439
– environmental fate 441
– mode of action 442
– synthesis 443f.
– toxicology 442
diuron
– PS II inhibitor 227
– registration EU 480, 500, 506
DKN (diketonitrile) 226ff., 270f.
– crystal enzyme complex 232
– hydrolysis of isoxazol herbicides 270
dodine 554
doramectin 1310, 1312
– antiparasitic drug 1312
dormin 526
Dossier, registration 495
Dossier content, information on
– composition of active substance 496
– low-risk 498
– physical and chemical properties 489
downy mildew (Plasmopara viticola) 814
downy mildew on hop (Pseudoperonospora

humuli) 871
downy mildew on lettuce, see Bremia lactucae
drazoxolon
– structure 661
– use 660
Drechslera tritici-repentis (tan spot) 791
Drosophila melanogaster (Dm) 968ff., 1133ff.
DTP (destosyl pyrazolate)
– active metabolite 225f.

e
E group fungicides 549ff.
E3 Ub-protein ligase 279
EBOB 1286
EC market
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– situation of PS II inhibitors 499
ecdysone (20-hydroxy), initiation of molting

958, 973
ecdysone agonist insecticide 959, 979
– chemistry 980
ecdysone receptor (EcR) protein 958ff.
– LBD (ligand binding domain) 969f.
ecdysteroid 967
– CoMFA and 4-D-QSAR analyses 964
– structure–activity relationship 962ff.
Echinochloa colona 24
ecotoxicology, EC registration
– Directive 96/12/EC 497
– guidance document on terrestrial 494
– requirements 492
ectoparasiticide 1190, 1312
efficacy
– dossier 484, 495
– studies (GEP) 488
electron transport at photosystem II inhibitor

346
electron transport chain
– alternative 572
– mitochondrial 562
electron transport inhibitor 561
electrophysiology 1151
Eleusine indica 453
Eleusine indica (L.) Gaertn. 440
Elsinoe ampelina 789
emamectin
– activity against mites and insects 1319,

1321
– chloride channel activator 1305
– synthesis 1311
emamectin benzoate
– ecotoxicological data 1319, 1322
– environment 1322
– physico-chemical properties 1308
– synthesis 1306, 1309, 1311
– toxicological data 1319, 1322
– use in crop protection 1322, 1323
Empoasca fabae (potato leafhopper) 1419
endo-glucanase 344
α-endosulfan 1285
endothalic acid 528
energy conservation proteins 573
enestroburin
– physico-chemical data 607
– structure 594
enol ether 607
enol ether stilbene 588
5-enolpyruvyl shikimate-3-phosphate

(EPSP) 20

5-enolpyruvyl shikimate-3-phosphate synthase
(EPSPS) 20, 406

– inhibitor 406
environment
– concentration of the chemical in the relevant

compartment 491
– fate and behavior 497
– fate and behavior of agricultural pesticide

491
Eotetranychus carpini f. vitis (yellow grape mite)

1022
episystemicity 603
epopromycin
– inhibitor of cellulose biosynthesis derived

from Streptomyces species 365
epoxiconazole (epoxyconazole) 531, 779f.
– cis stereoisomer 782
– physic-chemical data 780
– synthesis 780, 781
eprinomectin
– use 1312
ergosterol 761
– biosynthesis 765
ergosterol biosynthesis inhibitor (EBI)

fungicide 761
Eriophyd mite 1116
Erwinia amylovora 548
Erysiphe graminis 679, 719
Erysiphe necator 796
ethaboxam
– mode of action 742
ethephon
– ethylene releaser 525
– plant growth regulating activity 527
ethiprole
– chemical property 1293
– discovery 1283
– physico-chemical properties 1293
– use 1283
ethirimol
– cross resistance 719
ethoprophos
– use as nematicide 1374
ethoxysulfuron 382
– ecobiological data 51
– physico-chemical properties 69
– products 70
– toxicological data 52
– use 51, 68, 69
ethylene 525ff.
ethylene dibromide (EDB)
– fumigant 1369
etoxazole
– biochemistry 1023
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etoxazole (contd.)
– biology 1023, 1025
– mode of action 1025
– physic-chemical data 1025
– resistance 1026
– synthesis 1022, 1024
– use 1022, 1025
Europe
– new regulations 494
European and Mediterranean Plant Protection

Organisation (EPPO) 493
– risk-assessment schemes 493
European corn borer, see Ostrinia nubilalis
European Food Safety Authority (EFSA)

487
European red mite (Panonychus ulmi)

1349ff.
European Union (EU)
– main changes in guidelines regarding the

re-registration 488
– PS II inhibitors withdrawn from

re-registration 507ff.
– registration, candidate for substitution

498
– re-registration process 482
– status of registration of PS II inhibitors

503ff.
– supranational harmonization activities

483
Eutetranychus spp. 1349
evaluation 495

f
F group fungicides 550ff.
F-box protein component (TIR1) 279
F-box protein jasmonate receptor 281
F1F0ATP synthase
– inhibitors 574ff.
– structure and function 574f.
F1F0-ATPase 1059
FAD see flavin adenine dinucleotide
fall armyworm, see Spodoptera frugiperda
famoxadone
– binding site 614
– discovery 614
– mode of action 567, 614, 1095
– resistance 612
– physico-chemical data 613
– synthesis 619
farnesal
– activity 983
– structure 984
farnesol
– activity 983

– structure 984
farnesyl pyrophosphate 199, 200
FAO see The Food and Agriculture

Organisation
fatty acid
– elongation 307
fatty acid and lipid biosynthesis inhibitor

326
fatty acid synthase (FAS) inhibitor 842
Fe(II)-containing dioxygenase 230
feeding blocker
– selective 1327ff.
fenamidone
– binding site 614
– discovery 614
– mode of action 567, 614, 1095
– resistance 612
– physico-chemical data 613
– synthesis 619
S-fenamidone 614
fenamiphos
– combinations 1195
– use as nematicide 1374
fenazaquin 671, 688, 1060, 1086, 1101
– discovery 1086
– metabolism 1099
– mode of action 1060, 1086, 1092
– physico-chemical data 1080
– resistance 1101
– synthesis 1086
fenbuconazole
– synthesis 779
– use 777
fenchlorazole-ethyl
– metabolism 391
– structure and use 374
fenclorim
– structure 374
– use 374, 391
fenhexamid
– biochemical target 798, 799
– biology 798
– discovery 796
– physico-chemical data 797
– resistance 801
– synthesis 798
fenoxanil
– biology 845
– inhibitor of scytalone dehydratase 846, 856
– structure 846
fenoxaprop
– resistance 17,273, 393
fenoxaprop-ethyl
– safener action 385
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fenoxaprop-P-ethyl
– detoxification 386, 391
– reaction with glutathione (GSH) 392
fenoxasulfone
– biological activity 330
– discovery 326
– mode of action 334
– use 326
fenoxycarb
– discovery 984
– mode of action 944, 984, 985
– use 985
fenpiclonil
– discovery 723
– mode of action 718
– physico-chemical data 726
– synthesis 723, 724
– use 723, 728
fenpyroximate
– discovery 1079
– metabolism 1097
– mode of action 1084
– physico-chemical data 1080
– resistance 1101
– synthesis 1084
fentrazamide
– chemistry of analogs 321
– physico-chemical property 322
– synthesis 321
– toxicological data 322
fentrifanil
– mode of action 653
– structure 657
ferimzone
– discovery 660
– mode of action 653, 661
– plant defense responses 661
– synthesis 661
– use 656, 660
fiprole insecticide
– chemistry 1293
– structure–activity relationship 1294
– synthesis 1293
fipronil
– animal health use 1300
– biological properties 1297
– biological spectrum 1297
– chemical properties 1293
– crop baiting system 1298
– human health use 1300
– insect selectivity 1293
– mode of action 1284
– physico-chemical properties 1293
– resistance 1300

– seed treatment 1298
– soil application 1297
– turf and ornamental application 1300
– urban pest control application 1299
fire blight 548, 700ff.
flavin adenine dinucleotide (FAD) 29ff.
flavoprotein UQ oxidoreductase 573
flonicamid
– aphicidal spectrum 1339
– biological activity 1338
– biological mode of action 1335
– chemical property 1335ff.
– cross-resistance 1338
– discovery 1335
– mode of action 1335
– physico-chemical properties 1338
– synthesis 1335ff.
– target site 1337
– toxicological data (safety profile) 1339
– use recommendation 1338
florasulam
– ecotoxicology 105
– environmental degradation 105
– herbicidal activity 104
– mechanism of crop selectivity 104
– metabolism 104, 113
– target activity 115
– toxicology 105
– use 103
fluacrypyrim 611, 1081, 1096, 1103, 1354
– physico-chemical properties 1081
– synthesis 1096
– use 1103
fluazinam
– agrophoric substituents 640
– detoxification 650, 662
– discovery 662
– ecotoxicology 663
– mode of action 653, 662
– resistance 650, 663
– synthesis 664
– toxicology 649, 650, 662
– use 662, 663
fluazolate 168, 169, 184, 185
– mode of action 185
– structure 169
fluazuron 640, 641, 945
– mode of action 945
– structure 640
flubendiamide 1389, 1391, 1393, 1397, 1398,

1401, 1402, 1406,1407
– binding site 1393
– biological profile 1401
– chemistry 1398
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flubendiamide (contd.)
– cross-resistance 1406
– discovery 1397
– insecticidal activity 1401, 1402, 1403
– mode of action 1391
– persistence 1402
– selectivity 1393
– toxicity towards beneficial arthropods

1406
– toxicological profile 1407
flucarbazone
– discovery 151
– physico-chemical properties 144
– synthesis 148, 149, 150, 151, 153
– use 142, 151, 157
flucarbazone-sodium see also flucarbazone
– biology 151
– herbicidal characteristics 157
– physico-chemical properties 144
flucetosulfuron 51, 52, 68, 72, 73
– ecotoxigological data 51
– physico-chemical properties 73
– toxicological data 52
– use 51, 68, 72, 73
fludioxonil
– biological activity (spectrum) 727f.
– discovery 721,723
– mode of action 715, 730
– physico-chemical data 726
– resistance 717
– synthesis 723, 725
– use 723, 728, 729f.
fluensulfone
– biological activity 1382
– chemical property 1381
– discovery 1377
– ecotoxicity 1383
– mode of action 1381
– nematicidal spectrum 1382
– physico-chemical properties 1381
– safety profile 1383
– synthesis 1380
– use 1382
flufenacet
– analog 318
– discovery 318
– K3 class herbicide 312
– mixtures with 269, 318
– mode of action 311
– physico-chemical property 319
– resistance 313
– synthesis 318
– toxicological data 319
– use 317

flufenerim
– activity 1090
– mode of action 1081, 1091, 1092
– synthesis 1090, 1091
flufenoxuron
– discovery 1004
– turnover 1004
flufenpyr-ethyl
– synthesis 176
flumetsulam
– discovery 100
– target activity 114, 115
– use 101
flumiclorac-pentyl
– chemical structure 170
flumioxazin
– biological activity 188
– structural analogs 179
flumorph
– discovery 807, 810
– chemical structure 811
– physiochemical data 809
– resistance 826
– toxicological data 809
fluopicolide
– biological activity 831, 833
– combinations 833
– ecotoxicology 833
– effect on spectrin-like protein distribution

834
– mammalian toxicity data 832
– mode of action 831, 835, 837
– mode of action shift 641, 642
– physico-chemical properties 831, 832
– spectrum of activity 833
– toxicology 832
fluopyram 639–645
– biological activity 641, 644
– discovery 639
– mode of action 643
– physico-chemical properties 639
– seed treatment 644
– synthesis 644
2-fluoro-4-chloro-5-alkoxy phenyl

imidazolididine triketone 186
2-fluoro-4-chloro-5-isoxazolinylmethoxy

tetrahydroindazole 186
2-fluoro-4-chloro-5-substituted phenyl pyrrole

183
fluoroalkenyl nematicides
– fluensulfone type 1380
– general structures 1378
– structure–activity relationship 1379,

1380
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fluorochloridone 217
fluoxastrobin 586, 590, 592, 593, 599, 603,

605, 607, 618, 791, 878
– discovery 592
– formulation 603
– metabolism 607
– mode of action 592
– physiochemical data 599, 605
– structure 590
– seed treatment 593
– synthesis 618
flupoxam 344, 351, 352
– biology 352
– discovery 351
– mode of action 344 , 352
– synthesis 351, 352
flupyrsulfuron
– biological advantage 52
flupyrsulfuron-methyl-sodium
– combinations 58
– ecotoxigological data 51
– physico-chemical properties 60
– toxicological data 52
fluquinconazole
– discovery 788
– seed treatment 788
– synthesis 788, 789
flurazole 389, 390
– combinations 390
– safener 389
fluridone 201, 202, 204, 210, 211, 217, 218,

221, 222, 227
– discovery 217
– mode of action 201, 202, 227
– physico-chemical properties 204
– synthesis 221, 222
– toxicological data 204
– use 218
flurochloridone
– mode of action 201, 202,
– physico-chemical properties 204
– synthesis 221, 222
– toxicological data 204
– use 219
fluroxypyr
– combinations 154, 290
– mode of action 278
– structure 278
flurtamone
– discovery 218
– chemistry 209
– mode of action 202
– physico-chemical properties 205
– synthesis 221, 222

– use 219
flusilazole 772, 776
– biological advantage 776
flusulfamide 865, 873, 874
– discovery 873
– physico-chemical property 873
– soil treatment 874
– synthesis 874
– use 874
flutenzine
– chemical family 1013
fluthiacet-methyl
– mode of action 171
flutianil
– morphological change of powdery mildew

infection 896
– synthesis 897
flutolanil
– mode of action 572
– resistance 571
– physiochemical data 628
– structure 628
fluxofenim
– mode of action 390
– safener 379, 389
– seed treatment 373, 376, 379
– synthesis 379
foliar absorption 407ff.
foliar fungicide 787
folpet 541, 542, 556, 813, 814
– combinations 814
– fungicide group IRAC 541, 542
– multisite mode of action 556
fomesafen 163, 165, 190
– mode of action 163
– structure 166
– toxicology 190
Food and Agriculture Organization (FAO)

482
foramsulfuron
– ecotoxigological data 51
– physico-chemical property 77
– product 78
– toxicological data 52
Formosan termite (Coptotermes formosanus)

1299
forosamine 1241ff.
– metabolism and penetration of the

spinosyns 1252
fosetyl-Al (fosetyl-aluminum) 554, 814, 869,

870, 871
– application 871
– physico-chemical property 870
– synthesis 870
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fosthiazate 1369, 1372
– nematicide 1369
– structure 1372
FRAC (Fungicide Resistance Action

Committee) 545
– code list 540
– grouping of SBI fungicide 767
– mode of action classification of fungicides

539ff.
Frankliniella occidentalis (Western flower

thrips) 1363
fruit development 531
fruit growth 523
fruit morphology 526
fruit quality 527
fruit ripening 525
fruit storage 528
fruit thinning 527
fruiting 528
fthalide 842, 845
– efficacy 845
– mode of action 842
– structure 845
fufenozide
– biological activity 978
– synthesis 978
fumigant 1369ff.
fungal respiration inhibitors 548, 549, 550
fungi
– Ascomycetes 585, 709, 841
– function of melanin and occurence 839
– Basidiomycetes 585, 642, 841
– biosynthesis of DHN melanin 840
– enzymes involved in sterol biosynthesis

766
– natural compounds interfering in protein

synthesis 693
– Oomycetes 541ff., 585, 614, 761, 807, 822,

841
– phytopathogenic 585, 841
fungicides
– allylamines 767, 800
– amino acid and protein synthesis

551, 693
– anti-Oomycetes fungicide 831ff.
– antitubulin 739
– application dose rate 547
– application frequency 547
– application timing 547
– benzamidoxime 887
– beta (β)-tubulin assembly 549
– cell division 739
– cell wall biosynthesis 553
– class 547

– classification 539ff.
– demethylation inhibitor (DMI) 541ff.,

764ff.
– DHN melanin biosynthesis 842
– ergosterol biosynthesis inhibitor (EBI) 761
– FRAC mode of action classification 539ff.
– fungal respiration 548, 549, 550
– grouping of SBI fungicide 767
– history of use 539
– 1,4-hydroxyanilide 797
– importance of individual modes of action

540
– lipid synthesis 552
– market 542
– MBI-D 858
– melanin biosynthesis inhibitor (MBI) 841
– melanin synthesis in cell wall 554
– membrane synthesis 552
– metabolic detoxification 543
– mitosis 739
– mode of action 547
– mode of action classification 539ff.
– multisite 539, 556
– nucleic acid synthesis 548
– oxidative phosphorylation 559ff.
– phenylurea 748
– powdery mildew 887ff.
– resistance 543
– resistance risk 539ff.
– signal transduction 551, 715
– sterol biosynthesis 552
– strobilurin 587ff.
– thiophanate 739
– triazole 771
– unknown mode of action 865ff.
– use of mixtures/alternations 547
fumigants 1369ff.
furametpyr
– metabolism 637
– structure 628
furilazole
– soil degradation data 378
– structur 373
– synthesis 378
– toxicological data 378
Fusarium culmorum 727ff.
Fusarium graminearum 727ff.
Fusarium moliniforme (bakanae disease) 773

g
G group fungicides 552
γ -aminobutyric acid receptors 1132
– avermectins 1306
– cloning 1286



Subject Index 1469

– Rdl receptors 1286
– resistance mutations 1286
– spinosyns 1144, 1240, 1241
– milbemycins 1306
GABAA 1288
– barbiturates 1289
– benzodiazepines 1269
– ‘‘Cys-loop’’ superfamily of ligand-gated

ionchannels (LGICs) 1132
– Drosophila melanogaster (fruit fly) 1132
– Caenorhabditis elegans (nematode) 1132
– subunits 1288
GABAC 1288
– ‘‘Cys-loop’’ superfamily of ligand-gated

ionchannels (LGICs) 1132
– insensitive to bicucculine 1288
– subunits 1288
GABA antagonist 1285
– convulsants picritoxin 1285
– selectivity 1293
– structures of antagonists 1285
– structure of the binding site 1292
GABA receptor, see γ -aminobutyric acid

receptor
GABA-gated cation channel 1289
– convulsants 1284
GABA-gated chloride channel blocker

1284
– fipronil 1283
– polychlorocycloalkane insecticides 1285
Gaeumannomyces graminis 541, 787
gene expression for detoxifying pathways

387
gene expression profiling experiment

387, 911, 920
– isotianil 920
– safener 385
– systemic acquired resistance (SAR) 911
gene induction 387
gene silencing 1030
gene transformation
– Agrobacterium-mediated transformation

1029
– B. thuringiensis cry genes 1032ff.
– particle bombardment 1030
genetic engineering
– herbicide resistance 203
genetically modified herbicide-resistant crop

399ff.
genome
– Arabidopsis 280
geranylpyrophosphate (GPP) 199
gibberellin 525f.
– plant groth processes 526

gibberellinic acid (GA) 525f.
– GA3 525f.
– GA4 526
– GA7 526
GIFAP (the International Group of National

Associations of Manufacturers of
Agrochemical Products) 545

glasshouse whitefly (Trialeurodes
vaporariorum) 990ff., 1004, 1333

Global Crop Protection Federation (GCPF)
545

β-glucan 762
glucan synthase 826
glucose metabolism 872
glufosinate
– crop selectivity 431
– engineering crop resistance 418
– genetic approach to generate

glufosinate-selectivity in crops by target-
based approach 431

– modulation of herbicidal activity by
environmental condition 430

– racemic (dl-homoalanin-4-yl
(methyl)phosphonic acid) 428

d-glufosinate 435
glufosinate resistance 401ff.
glufosinate-ammonium 427ff.
– uptake and translocation 430
glufosinate-resistant crop 418
– LL plants 401, 402, 404, 405
glufosinate-tolerant canola
– transgenic 434
glutamate receptor 1132
glutamate synthase (glutamine-2

oxoglutarate-aminotransferase, GOGAT)
424

glutamate-gated chloride channel (GluCl)
1132, 1289

– avermectins 1306
– desensitizing (GluClD) 1290
– fipronil 1283
– milbemycins 1306
glutamic acid decarboxylase (GAD) 1286
glutamine synthetase (GS) 424ff.
– physiological effects of GS inhibition in

plant 429
– plant nitrogen metabolism 424
glutamine synthetase inhibitor 423ff.
– mode of action 428
glutarimide antibiotics 699
glutathione (GSH) 386
glutathione-S-transferase (GST) 21, 386ff.
– corn selectivity 313
– herbicide resistance 453
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glutathione-S-transferase (GST) (contd.)

– transgenic tobacco 313
glycine-gated chloride channel 1290
glyceric acid amide 821
glcyosyltansferases 341
glycosyltransferase genes 1026
glyoxylic acid derivative 822f.
– synthesis 823
glyphosate 20
– applied acreage 12
– factors that impact efficacy 407
– herbicide resistance 5, 12, 21
– translocation in plants 24
glyphosate acetyltransferase (GAT) 412
glyphosate oxidoreductase (GOX) 412
glyphosate resistance 402f.
– mechanism for engineering 411
glyphosate-resistant crop
– development 411
– disease control benefit 412
– RR corn 409
– RR cotton 410
– RR plants 401, 402, 404, 405
good laboratory practice (GLP) 488
good plant protection practice 546
GMO crops 394, 399
grape anthracnose 789
grass control 153,
– second-generation sulfonylureas 52
Grapholita molesta (oriental fruit moth)

1174f., 1248, 1419
green-peach aphid (Myzus persicae) 1118ff.,

1332ff., 1419
green-peach aphid efficacy
– sulfoximine analog 1229
greenhouse whitefly (Trialeurodes

vaporariorum) 990ff., 1004, 1333
griseofulvin 739
– inhibitor of microtubule assembly 739
groundwater
– fate and behavior 498
– ground water limits according to annexes

492
growth 528
– inhibitor 525
Grundwasserrichtlinie 500
GST gene sequences 386
guanidines 555

h
H group fungicides 553
haloalkene 1377
– discovery 1377
– nematicidal activity 1377

halofenozide 959–961, 966, 975, 976
– binding affinities 967
– discovery 960
– mammalian and ecotoxicological

reduced-risk profile 976
– mode of action 966, 972
– resistance 977
– synthesis 961
– use 975
halosulfuron-methyl 378
haloxyfop 450–452
– crystal structure of the CT

domain–haloxyfop complex 452
– mode of action 450
– structure 451
haloxyfop-P-methyl 641
Harmonia axyridis 1339ff.
Hemiptera 1297, 1410
Helicoverpa armigera 1031ff., 1043ff.
Helicoverpa spp. 1359
Helicoverpa zea 1036ff., 1308, 1421
Heliothis virescens (tobacco budworm) 1032ff.
– ecdysone receptor (HvEcR) ligand-binding

domain (LBD) 964
Hellula undalis (cabbage webworm) 1402
2-n-heptyl-4-hydroxyquinoline N-oxide

(HQNO) 567
herbicides 5ff.
– ACCase (acetyl-CoA Carboxylase) 447
– ACCase-inhibiting 453
– AHAS as target 35f., 93
– AHAS-inhibiting 43
– amicarbazone for corn and sugarcane 510
– aryloxyphenoxypropionate 456f.
– auxin 277ff.
– bispyribac-sodium 128
– bleaching property 197ff.
– C1 group (HRAC classification) 479ff., 500
– C2 group (HRAC classification) 479, 480,

481
– C3 group (HRAC classification) 479, 480,

481, 500
– carotenoid biosynthesis inhibition 204f.
– cereal sulfonylurea 59
– cotton 125
– cyclohexanedione 458f.
– detoxification 392, 400
– diphenyl ether (DPE) 165f.
– disturbing the synthesis of very long-chain

fatty acid 305ff.
– first-generation sulfonylurea 50
– HRAC classification 7, 305
– 4-hydroxyphenylpyruvate dioxygenase

inhibitors (HPPD) 225
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– imidazolinone (IMI) 88ff.
– K3 class 305ff.
– maize sulfonylurea 76
– N class 305ff., 326
– photosynthesis inhibitors (PS II Compound

Groups) 500
– phytoene desaturase (PDS) 203ff.
– protoporphyrinogen oxidase

(PPO)-inhibiting 1283
– pyrimidinyl carboxylate (PC) 118ff., 133
– resistance 5, 7, 13, 203, 400
– rice 129ff.
– second-generation SACT 154
– sulfonanilide 140
– thiocarbamate 326
– triazolopyrimidine 115
– triketone 240ff.
– urea 752
– use of phosphinothricin-containing

herbicides in agriculture and horticulture
431

herbicide antidote, see safener
herbicide distribution
– altered 24
herbicide metabolism
– effect of safener 385
– phase I 385
– phase II 386
– phase III 386
– phase IV 386
herbicide resistance 7
– Abutilon 23
– Alopecurus myosuroides 13, 17, 25
– Amaranthus palmeri 21
– Amaranthus powelli 15, 20
– Amaranthus retroflexus 20
– Amaranthus rudis 20, 25
– atrazine resistant mutant 14, 15, 16, 22, 23
– Avena fatua 17
– Avena sterilis 17
– biochemistry 13
– biotypes 5, 6, 14, 16, 17, 19, 20, 21, 22, 23,

24, 25
– Chinopodium album 14, 15
– Conyza 24, 25
– cross-pollinating species 25, 26
– detoxification 14, 21–24
– Echinochloa 12, 24
– Eleusine 21
– enhanced metabolism 19, 23, 25
– Festuca rubra 18
– genetic engineering 203
– glyphosate 12
– HRAC group classification 8

– Kochia scoparia 15, 19, 20, 25
– Lactuca serriola 19, 20
– Lolium multiflorum 16, 21, 22,
– Lolium rigidum 16, 17, 19, 21, 22, 23, 25
– mechanism for engineering 400
– mechanism of resistance 13, 14, 15, 18, 19,

23, 24, 25, 26
– multiple resistance 25
– paraquar-resistant biotype 24
– Phalaris 23
– Poa annua 15, 18,
– translocation, reduced or shifted 14, 24, 25
– Salsola iberica 19
– Scirpus juncoides 19
– Setaria virides 17, 18
– Sorghum halepense 18
– Stellaria media 19
– target site 7, 14, 16–18, 21, 25
– triazine 5, 6, 8, 14, 15, 16, 22, 23, 25
Herbicide Resistance Action Committee

(HRAC) 938
– classification 7, 305
herbicide safener, see safener
herbicide target
– expression of an insensitive herbicide target

401
herbicide translocation
– influence of safener 388
herbicide uptake
– influence of safener 388
herbicide-resistant canola 404
herbicide-resistant corn 403
herbicide-resistant cotton 402
herbicide-resistant crop 11
– commercialized 401
– genetically modified 399ff.
herbicide-resistant cropping system 12
herbicide-resistant soybean 401
hetarylurea 480
heteroarylmethylamine 684
heterocycle
– benzoheterocyclic attached 178
– benzyl attached 181
– benzyloxyphenyl 176
– fluoralkenyle 1379
– hydroxyphenylpyruvate dioxygenase (HPPD)

inhibitors 262ff.
– NADH inhibitors 677, 683
– phenoxyphenyl 176
– 3-(4,6-substituted benzoheterocyclyl)

179
– PDS inhibitors 212–214, 216
– pyridine azomethins 1330
– trifluormethylnicotinamides 1336
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heterocycle (contd.)
– triketones 242, 246, 248
– uncouplers 657,
3-[(N-heterocyclyl) iminomethyl] pyridine

1328
Heterodera glycines (soybean cyst nematode)

1383
Heterodera schachtii (beet cyst eelworm,

sugarbeet nematode) 1367
Heterotermes tenuis (termite) 1297
hexaflumuron
– discovery 1004
– structure 1003
hexythiazox 1012, 1015, 1018, 1019, 1020,

1021, 1022, 1025
– biochemistry 1019
– biology 1019
– cross resistance 1015
– discovery 1018
– field application 1022
– physico-chemical data 1020
– resistance 1025
– synthesis 1019, 1021
high-osmolarity glycerol (HOG) pathway

715
Hill reaction 480
histamine-gated chloride channel 1290
histidine kinase 717
– Sln1p 716
homogentisic acid (HGA) 226
Homona magnanima (oriental tea tortrix)

1402
Homoptera 1297
honey bee (Apis mellifera) 1230, 1339, 1354
– risk assessment 494
Hordeum leporinum 24
horticulture 431
– resistance to AHAS-inhibiting herbicide

43
– use of phosphinothricin-containing

herbicides 431
host defense inducer 909ff.
– FRAC classification (P code)
host plant defense induction 550
house dust mite 1355
housefly (Musca domestica) 986f., 1183, 1296
HRAC (Herbicide Resistance Action

Committee) 938
– classification 7, 305
human health
– impact on 496
hydramethylnon 1097
– synthesis 1098
hydrazone 661

hydrogen cyanamide 528
hydrogen tetraoxosulfate 528
hydroprene 984
– (S)-hydroprene 985
– use 985
3-hydroxyacyl-CoA transferase 306
N-hydroxy-anilinopyrimidine
– synthesis 708
hydroxyanilide 766, 796
– FRAC Group 767
1,4-hydroxyanilide fungicide 797
4-hydroxyphenylpyruvate dioxygenase (HPPD)

198, 230f., 417
– herbicide target 225
– inhibition 232
– mechanism 229
– structure 229
4-hydroxyphenylpyruvate dioxygenase

inhibitor 227ff., 262ff.
– herbicide 226
– Markush structure 262
– selectivity 228
hyperecdysonism 972
hyperosmolarity response 717

i
IGR, see insect growth regulator
imazamethabenz-methyl, use in cereals

96f.
imazamox, use in soybeans 96f.
imazapic 89ff., 388
– use in peanuts 96f.
– use in sugarcane 96f.
imazapyr 19, 89ff., 404
– use in noncrop 96f.
imazaquin, use in soybeans 96f.
imazethapyr 89ff., 404
– use in maize 96f.
– use in soybeans 96f.
imibenconazole 789
– mode of action 789
– physicochemical data 789
– synthesis 790
imidacloprid 878, 1116, 1127, 1154f., 1189ff.
– application rate 1193
– biological activity 1184
– chemical classification 1190f.
– chemistry 1192
– efficacy on target pest 1193
– insecticidal efficacy 1194f.
– metabolism 1191, 1235
– physico-chemical property 1190f.
– synthesis 1190ff.
imidazoles 769f., 1328
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imidazolinone (IMI) 19, 35, 404
– commercial use 96
– herbicide 88ff.
– history 90
– ionization state 91
– mechanism of selectivity 95
– metabolism 96
– mode of action 93
– physico-chemical property 91
– structural feature of herbicide 92
– synthesis 89
imidazolinone resistance 403
imidazolinone-tolerant crop 94
immunofluorescence 1000
immunohistochemistry 1000
indaziflam 344ff.
– physico-chemical properties 363
indazoles 1258ff.
indoles 1295
indolizinedione 460
indoxacarb 1257ff.
– action on mammalian VGSC 1269
– blockade of VGSC 1266
– discovery 1260
– insecticidal activity 1263
– mode of action 1265
– physico-chemical property 1263
– proinsecticide action 1265
– resistance 1270
– synthesis 1262
inhibition/inhibitors
– acetyl-CoA Carboxylase (ACCase) 13ff.,

379, 447ff., 1108ff.
– acetylcholine esterase 941f., 951
– acetohydroxyacid synthase (AHAS/ALS)

29 ff.
– auxin transport 9
– carotinoid biosynthesis 8, 197ff.
– chitin synthesis 1002ff., 1092
– Complex I 562ff., 674, 687, 1078
– Complex II 570ff., 1092
– Complex III 568, 584, 613, 1095
– demethylation inhibitor (DMI) fungicide

541ff., 764ff.
– DHP synthase 8, 10
– electron transport 346, 561
– 5-enolpyruvyl shikimate-3-phosphate

synthase (EPSPS) 406
– ergosterol biosynthesis inhibitor (EBI)

fungicide 761
– F1F0ATP synthase 574
– fatty acid and lipid biosynthesis 326
– fatty acid synthase (FAS) 842
– GABA 1284ff.

– gibberellin biosynthesis 764
– glutamine synthetase 423ff.
– 4-hydroxyphenylpyruvate dioxygenase

227ff., 262ff.
– lipid synthesis 1108ff.
– lycopene cyclase (LCC) 202
– melanin biosynthesis (MBI) 839
– MET-I 1097ff.
– MET-II 1100
– MET-III 1100
– methionine biosynthesis 706
– microtubulin assembly (MAI) 439ff.
– mitochondrial electron transport (METI)

1078ff.
– mono-oxygenase 1253
– NADH 671
– nucleic acid synthesis 901ff.
– oxidative phosphorylation 1059, 1070
– peptidyl nucleoside antibiotic 1002
– phosphorylation 561
– photosynthesis 479ff.
– photosystem II (PS II) 14f., 227f.
– phytoene desaturase 197ff.
– polyketide synthase 842
– protoporphyrinogen IX oxidase (Protox,

PPO) 163ff., 185, 1108
– Qi inhibitor class 567
– Qo inhibitor class 567
– scytalone dehydratase 846ff.
– squalene epoxidase 800f.
– sterol biosynthesis (SBI) 539, 719, 761ff.
– succinate dehydrogenase 628ff., 640
– 1,3,6,8-tetrahydroxynaphthalene reductase

845
inositol hexakisphosphate (IP6) 280
inositol synthesis 553
insect-behavior regulator 1340
insect growth regulator (IGR) 983
insect molting 957ff.
– physiological and molecular basis of

hormone action 957
insect nAChR 1138, 1185, 1232ff.
– selectivity for insect versus vertebrate

nAChRs 1145
insect resistance management (IRM) 1041ff.
insect–resistance to Bt 1039
insect-resistant crops 953
insect selectivity
– recombinant nAChR 1147
insect toxicity
– selective 973
insect voltage-gated sodium channel 1265
insecticidal crystal protein
– Bacillus thuringiensis 1030



1474 Subject Index

insecticides
– abamectin 1316
– anthranilic diamide 1409
– bisacylhydrazine (BAH) 966ff.
– calcium homeostasis 1389ff.
– carbodiimide 1065
– 3-carboxamide indazole 1258
– 3-carboxamide pyrazoline 1258
– chloronicotyinyl (CNI) 849, 1116, 1155,

1190
– classification 935
– ecdysone agonist 959, 979
– emamectin 1319
– fiprole 1283ff.
– inhibitor of mitochondrial electron

transport 1078ff.
– major chemical classes 953
– market share 953
– MET 1102
– milbemectin 1318
– mitochondrial ATP synthase as a target

1059
– neonicotinoid 1116, 1127ff., 1156, 1165
– nereistoxin analog 1127f.
– new generation 1398
– oxadiazine 1260
– polychlorocycloalkane (PCCA) 1285
– pyridazine 1259
– semicarbazone 1273
– semicarbazone sodium channel-blocking

1259
– site of metabolism for MET 1099
– sodium channel-blocking 1257ff.
– spinosyn 1127ff.
– thiourea 1064
– trifluoromethylnicotinamide 1335
Insecticide Resistance Action Committee

(IRAC) 935ff.
– activity 937
– education and communication 938
– functional team 936
– mode of action classification 942ff.
– objectives 935
– organization 936
– project team 936
– resistance management 1301
– structure 936
insecticide resistance management (IRM)

935, 1406, 1421
– chlorantraniliprole 1421
– effective strategy and approved principle

952
intake calculation models 490

integrated pest management (IPM) 986,
1044, 1067, 1118ff., 1239, 1327, 1358

– diafenthiuron 1067
– spirodiclofen 1116
– spiromesifen 1116
integrated weed management (IWM) 7
iodosulfuron-methyl-sodium 60, 381
– physico-chemical property 62
ionophore 648
ipconazole 785
– physicochemical data 787
– synthesis 786
– stereoisomer 788
ipfencarbazon 322
– synthesis 323
iprovalicarb 807ff.
– environmental profile 810
– physicochemical data 809
– resistance 825ff.
– synthesis 812
– toxicology 809
IRAC, see Insecticide Resistance Action

Committee
iron sulfur centers, complex I 564
iron sulfur centers, complex II 566
isoenzymes, safener-inducible 391
isomerases 552, 766f., 793ff.
isopentenyldiphosphate (IPP) 199
isoprenoid pathway 199
isoquinolinedione 189
isotianil 909ff.
– application 921f.
– disease control spectrum 920
– gene expression profiling experiment

920ff.
– synthesis 919
– systemic acquired resistance 919
isoxaben 344ff.
– biology 349
– physicochemical data 363
– synthesis 348
isoxaben-resistance loci
– ixr1 and ixr2 350
isoxadifen-ethyl 76f., 148, 382, 393
– synthesis 383
– toxicological data 383
isoxaflutole (IFT) 156, 228ff., 268ff., 318
– synthesis 270
isoxazoline herbicides 326
Ixodes scapularis 1300

j
Japanese beetle (Popillia japonica) 975, 1300
jasmonate 532
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jasmonic acid (JA) 531, 910
juvenile hormone (IH) 957
– mimics 944, 957
juvenoids 983f.
– commercialized 986
– history of research 984
– synthetic 985
– target insect 986

k
K3 class herbicide 305ff.
– resistance 313
kasugamycin 696f.
– mode of action 698
– resistance 698
– toxicity 697
KCS gene 312
3-keto reductase 552, 765f., 798f.
3-ketoacyl-CoA reductase 306
3-ketoacyl-CoA synthase 306
ketoacyl-ACP reductase 1248
ketoacyl-ACP synthase 1248
ketospiradox 245f.
– structure 246
kinase cascade 717
kinetin 525
kinoprene 984
Kitasatospora phosalacinea 427
Kochia scoparia 19ff., 45
korrigan (kor) gene 344, 358
Krebs cycle 570
kresoxim-methyl 545ff., 587ff., 607
– metabolic stability 598
– physicochemical data 598
– synthesis 616

l
lactofen 165, 166
– structure 166
Lactuca serriola, herbicide resistance 19f.
Lanosterol synthase 765, 795
Late blight 824
leaf blast 845, 919ff.
leaf folder (Cnaphalocrocis spp.) 1263
leaf spot disease 672ff., 776, 791, 919
leaf stripe on barley (Pyrenophora graminea)

710, 730, 878f.
leaf surface distribution–vapor phase 603
leafminer (Lithocolletis blancardella) 1199
leafroller (Pandemis spp.) 1263
lepidine 687
– complex i inhibitors
– class 687

Lepidoptera 966, 1092, 1297, 1319, 1363,
1401, 1410

lepidopterous larvae 1247
Lepidosaphes ulmi 1116
Lepimectin 1305ff.
– discovery 1313
– synthesis 1314
Leptinotarsa decemlineata (Colorado potato

beetle) 1004, 1276
leptospermone 237ff.
– discovery 236
Leucine biosynthesis 29ff.
Leucinodes spp. (shoot stem borer) 1421
ligand-gated chloride channel
– classification 1288
– structure 1288
ligand-gated chloride channel antagonist

1283ff.
– structure–activity relationship 1294
ligand-gated ion channel (LGIC) 1132
Linepithema humile (Argentine ant) 1298f.
lipid biosynthesis 450, 550ff, 1115
– in aphids 1122
– inhibition of 947, 1108ff., 1122
Liriomyza spp. 1363
Lissorhoptrus spp. 1298
Lissoropterus oryzophilus 1198
Listronotus maculicollis (annual bluegrass

weevil) 1418
Lithocolletis blancardella (leafminer) 1199
Lobesia spp. (berry moth) 1263
Locusta migratoria 1331
Lolium multiflorum 16ff.
Lolium perenne 19, 440
Lolium rigidum 16ff., 45
Long-chain fatty acids, uncouplers of oxidative

phosphorylation 647
looper (Trichoplusia ni) 1404, 1419
loose smut on barley (Ustilago nuda) 687, 879
lycopene 200
lycopene cyclase (LCC) 401
– inhibition 201, 202
Lygus spp. 1339

m
M group fungicides 541, 556
macrocyclic lactones 1238, 1315
macrolide 1249
Magnaporthe grisea (rice blast) 773
maize
– corn rootworm-resistant 953
– expressing cry proteins 1034f.
– foramsulfuron 78
– imazethapyr 95
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maize (contd.)
– sulfonylurea 54f., 76
– transgenic 434
– production area 57
maize weevil (Sitophilus zeamais) 1402
4-maleylacetoacetate isomerase 226
malonyl-CoA 16, 19, 448ff., 1108
mandelic acid amide 807f., 818f.
mandipropamid 807, 818ff.
– environmental profile 810
– physicochemical data of 809
– synthesis 821f.
– toxicology 809
– translaminar activity 825
Manduca sexta 1001f., 1032
MAP protein kinase (MAPKKKs) 551, 715ff.,

913ff.
Market
– bentazone 530
– benzoylphenyl urea’s 1006
– carboxylic acid amides (CAA) 541f.
– chlorfemapyr 1073
– dicarboximide fungicides 541
– dimoxystrobin 586
– EC market, situation of PS II inhibitors

499
– future trends 953f.
– insecticides 953
– major insecticidal classes 953
– pencycuron 749
– PS II inhibitors 510
– SBI fungicides 763ff.
– strobilurins 585f.
MBI see melanin biosynthesis inhibitors
MBI-D 842ff.
mefenacet 310ff.
– analogs 318
– physico-chemical property 319
– synthesis 318
– toxicological data 319
– use in rice 316f.
mefenpyr-diethyl 61, 148, 273, 375ff., 392
– synthesis 381
– toxicological data 382
melanin
– biological occurrence and function in fungi

839
– biosynthesis enzymes 839ff.
– synthesis in cell wall 554, 839ff.
melanin biosynthesis inhibitor (MBI) 553f.,

839ff.
Meloidogyne incognita 1375ff.
Meloidogyne spp. 1377
melon aphid, see Aphis gossypii

melon thrips (Thrips palmi) 992ff., 1174ff.,
1363f.

membrane fluidity, change in 757
membrane permeability 574, 646f., 661,

1030
membrane potential 646ff.
membrane protein 1001
membrane synthesis 552
membrane transport systems, inhibitors of

24
mesosulfuron-methyl 62, 81, 375ff.
– metabolic pathway in the soil 82
– physicochemical properties 64
mesotrione 226ff., 240ff., 253
– environmental properties 252
– in planta metabolism 253
– physicochemical properties 252
– synthesis 254
messenger RNA (mRNA) 693
MET, see mitochondrial electron transport
metabolic degradation rate 607
metabolic detoxification 21, 539
metabolic profiling 610
metabolic resistance 45, 949
metabolism
– amicarbazone 516
– anilinopyrimidines 713
– bisacylhydrazines 973f.
– N-dealkylation reactions 22
– fatty acid 1108
– fenazaquin 1099
– fenochlorazole-ethyl 391
– florasulam 104, 113
– fluoxastrobin 607
– furatmetpyr 637
– glucose 872
– imidazolinones 96
– MET-I inhibitor 1097
– neonicotinoids 1146, 1196f., 1234
– plant nitrogen metabolism 424
– selectivities 70
– spinosyns 1252f.
– strobilurins 607
– succinate dehydrogenase inhibitor 636
– sulfonylureas 69ff.
metaflumizone 1273ff.
– cross-resistance potential 1281
– insecticidal activity 1276
– mode of action 1280
metalaxyl-M 901
– absolute configuration 902
– biological activity 904
– cross-resistance 905
– degradation 906
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– mechanism of resistance 904
– metabolism 906
– mode of action 904
– physical properties 903
– synthesis 902
metamorphosis 957ff.
metconazole 784
– physicochemical data 785
– synthesis 786
methionine biosynthesis 711
– fungicide target 551
methionine biosynthesis inhibitor 706
methionine sulfoximine (MSO), GS inhibitor

426
β-methoxyacrylate (MOA) 587, 1096
methoxyacrylate stilbene 588
methoxyfenozide 961ff., 975
– ecotoxicology 976
– physicochemical data 959
– synthesis 962
– toxicology 976
3-methoxytyramine 819
methyl-benzimidazole carbamates 549
methyl bromide (MBr) 1369
methyl salicylate (MeSA) 911
methyl salicylate esterase (SABP2) 916
2-methyl-4-chlorophenoxyacetic acid (MCPA)

273
methylchlorophenoxypropionic acid (MCPP)

218
1-methylcyclopropene (1-MCP) 529
O-methyltransferase 1250f.
methyltransferase, in phospholipids

biosynthesis 552
3-O-methyldopamine 820
METI acaricides 946
metolachlor, physicochemical properties 377
S-metolachlor 253, 375
metominostrobin 587, 602ff.
– metabolic stability 598
– physicochemical data 598
– synthesis 616
metrafenone 891
– cross-resistance 892
– ecotoxicological property 891
– mode of action 892
– physicochemical properties 891
– synthesis 892
mevalonic acid (MVA) 199
microtubule-associated protein (MAP)

442
microtubulin assembly inhibitor (MAI)

439ff.
midgut 1029ff.

milbemectin 1305ff.
– bioavailability 1319
– ecotoxicological data 1319
– insecticidal activity 1316
– physicochemical properties 1308
– synthesis of 1306
– toxicological data 1319
– use in crop protection 1324
milbemycin 1305ff.
– acaricidal activity 1315
– bioavailability 1319
– biochemical mode of action 1306
– chemistry 1312
– discovery 1312
– insecticidal activity 1315
– safety 1319
milbemycin A3/A4 1313
milbemycin D 1313
milbemycin 5-oxime 1313ff.
mildewicide 688, 887ff.
mildiomycin 698
mite growth inhibitors 1012ff.
mitochondria 561ff., 1059ff., 1072
mitochondrial ATP synthase 1059ff.
mitochondrial ATP export 577
mitochondrial electron transport (MET) 1078
– Complex I 550, 563f., 946, 1060, 1078ff.
– Complex II 550, 579ff.
– Complex III 550, 564–568, 584ff., 613ff.,

946f., 1062, 1095ff.
– Complex IV 569f., 947
– MET-I inhibitor 1079, 1092, 1101f.
– MET-II acaricide 1102
mitochondrial membrane 560ff., 1067, 1072
– Qi site 566
– Qo site 566
mitogen-activated protein kinases (MAPK3,

MAPK6) 913
mitosis 443, 739ff.
mixed function oxidase (MFO) 1072
MOA-stilbene (MOAS) 588
mode of action
– abamectin 1305
– aminocyclopyrachlor 302
– anilinopyrimidines 711
– anthranilic diamides 1391f., 1415f.
– auxin herbicides 277
– avermectins 1306
– benzimidazole fungicides 548
– benzobicyclon 237
– bifenazate 1352f.
– bisacylhydrazines 957, 962, 966
– blasticidin 694
– bromoxynil 403
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mode of action (contd.)
– carboxylic acid amide fungicides 533,

825ff.
– chlorantraniliprole 1415
– chloracetamide herbicides 308
– classification scheme 939ff.
– clofentezine 1012
– cry proteins 1035f.
– cyantraniliprole 1415
– cyclodiene insecticides 1306
– cyclohexandione (CHD, dim) herbicides

16ff., 447ff., 1108
– cycloheximide 699
– cyflufenamid 889
– cyflumetofen 1093
– cyfluthrin 943
– cyhalotrin 943
– cymoxanil 868
– cyprosulfamide (CSA) 394
– cytokinins 526
– deltamethrin 943
– diafenthiuron 1059, 1061ff.
– dicamba 289
– dicarboximide fungicides 715ff.
– diclobenil 347
– 2,4-dichlorophenoxyacetic acid (2,4-D)

277ff.
– dieldrin 1286
– diflumetorim 671
– dihydropyralzole 1268
– dimethomorph 825
– dithiopyr 442
– ethaboxam 742
– etoxazole 1025
– famoxadone 567, 614, 1095
– fenamidone 567, 614, 1095
– fenazaquin 1060, 1086, 1101
– fenoxasulfone 334
– fenoxycarb 944, 984f.
– fenpiconil 718
– fenproximate 1084
– fentrifanil 653
– ferimzone 653, 661
– fipronil 1284ff.
– flonicamid 1335
– fluazinam 653, 662
– fluazolate 185
– fluazuron 945
– flubendiamide 1391
– fludioxinil 715, 730
– fluensulfone 1381
– flufenacet 1311
– flufenerim 1081, 1091f.
– fluopicolide 831, 835ff.

– fluopyram 643
– fluoxastrobin 592
– flupoxam 344, 352
– fluridone 201f., 227
– fluchloridone 201f.
– fluroxypyr 278
– flurtamone 202
– fluthiacet-methyl 171
– flutalonil 572
– fluxofenim 390
– fomesafen 163
– fosetyl-aluminium 869ff.
– fungicides 550ff.
– fthalide 842
– halofenozide 966, 972
– haloxyfop 450
– herbicide resistance 5ff.
– imibenconazole 789
– imidazolinones 93
– indoxycarb 1265
– IRAC classification 942ff.
– kasugamycin 696f.
– metalaxyl-M 904ff.
– metrafenone 892
– milbemycins 1306f.
– mildiomycin 699
– neonicotinoids 1139ff.
– pencycuron 756f.
– phenylpyrroles 715, 718, 722
– proquinazid 895
– pymetrozine 1331ff.
– pyridalyl 1364ff.
– pyiridines 442
– pyrimidinylcarboxylates 132
– quinoxyfen 719f.
– spinosad 1240ff.
– spirotetramat 1122ff.
– streptomycin 701f.
– strobilurins 585
– tetronic acid derivatives 1115, 1118
– triketones 237
– Vip proteins 1030
mole cricket (Scapteriscus spp.) 1300
molecular modeling
– colchicine binding site 741
– melanin biosynthesis inhibitors 850
– protoporphyrinogen-IX-oxidase inhibitors

183
molting process 958, 972f.
Monilinia spp. 645, 709, 774, 788, 799
molting process 958, 972f.
Monochoria vaginalis 19
Monomorium pharaonis (pharaoh ant) 1299
Monoterpenes 526
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morlin
– coumarin derivative 36
morpholines 552, 767, 793f.,
MRL regulation 494,
mRNA (messenger RNA) 693
MSU Resistance Database 939
mucidin 587
– extract from Oudemansiella mucida 587
Multi-site inhibitors 539, 556, 944
multiple resistance 14ff., 871
Musca domestica (housefly) 986f., 1183, 1296
Mycospaerella graminicola 612
Mycosphaerella fijiensis (Black Sigatoka

pathogen) 742, 776
mycotoxin 784
myxobacteria 561, 587
Myzus persicae 1118ff., 1332ff., 1419

n
N class herbicide 305ff., 326
– resistance 313
Nabis spp. 1420
NADH 561ff.
NADH binding site, complex I 563
NADH cytochrome c reductase in lipid

peroxidation 550
NADH inhibitors 671ff.
NADH–UQ oxidoreductase 561f., 573
naphthalene acetic acid (NAA) 525
1,8-naphthalic anhydride (NA) 389f.
natural compounds
– interfering in protein synthesis of fungi and

bacteria 693
– plant growth regulator 525, 526
– use of phosphinothricin-containing

herbicides 431
nematicides 1367ff.
– carbamate 1371ff.
– chemical class 1368
– fluoroalkenyl 1379
– fumigant 1369
– in development 1376
– organophosphate 1371ff.
– product 1368
nematodes 951
– cyst 1367ff.
– root-knot 1377
nematode management practice 1368
neomenthol 530
neonicotinoid insecticide 1116, 1127ff.,

1140ff., 1166
– agonistic efficacy 1149
– binding assay 1143
– binding model 1136ff.

– biochemical mode of action 1168
– chemical structural feature 1165
– commercialized 1165ff.
– control vectors 1180, 1193
– five-membered ring systems 1189
– IRAC classification 1181
– metabolism 1146
– mode of action in insect 1142
– open-chain-type 1169, 1185
– resistance 1217
– ring systems 1185
– SAR studies 1141
– selectivity 1145
– six-membered ring systems 1203ff.
nereistoxin analogues 945, 1127f., 1142,

1236
nervous system, transmission of electrical

impulses 1265
neuron preparation
– native 1149
– whole-cell voltage–clamp 1149
neurotransmitters
– acetylcholine 766
– ionotropic 1053
Nicotiana plumbaginifolia 33
nicotinamide adenine dinucleotide (NAD+)

559
(S)-nicotine 1136
nicotinic acetylcholine receptor (nAChR)

1183, 1232ff.
– 3D models 1132ff.
– ACh binding site 1139ff.
– activation of 1143
– agonistic action 1135, 1183
– agonist-binding site 1135
– agonists/antagonists 943, 945, 1143
– binding domains 1132f.
– existence of diverse insect receptor subtypes

1137
– human gene family 1133
– insect selectivity in recombinant nAChRs

1147
– non-competitive blocker 1135
– point mutation 1149
– receptor binding domains 1132f.
– selectivity 1146f.
– structure 1132f.
nicotinic pharmacophore 1140
nicotinoids 1131ff.
Nilaparvata lugens (brown plant hopper)

1004, 1333
nitenpyram 1127, 1149ff., 1169
– application 1171
– chemistry 1171
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nitenpyram (contd.)
– efficacy on target pest 1171
– physico-chemical properties 1170
– special soil treatment 1170
– synthesis 1171
nitisinone, HPD inhibitor 226
nitrate reductase 609
nitrile 8f., 11, 345, 481, 503ff.
nitroenamines 1204
nitroguanidine 1204
N-nitroguanidine 1166f., 1175, 1181
nitroimino-heterocycle
– hydrolytic stability 1210
– six-membered 1205f.
2-nitroimino-hexahydro-1,3,5-triazine
– synthesis 1209
4-nitroimino-1,3,5-oxadiazinane 1212
– synthesis 1209
2-nitroimino-1,3,5-triazinane 1208
nitromethylene 1146, 1166ff.
2-nitromethylene piperidine 1203
2-nitromethylene pyrrolidine 1204
2-nitromethylene-1,3-diazacycloalkane 1204
3-nitropropionic acid 571
no-till practices 12f., 400
Noctuidae 1297
non-competitive antagonist (NCA), GABA

receptors 1285
non-competitive blocker (NCB), nAChR 940
non-crop uses, imazapyr 96ff.
non-extractable residue (NER) 81
non-heme Fe(II) containing oxygenase 230
non-sphingolipid VLCFA biosynthesis
– in plant 306
non-target-site resistance 14ff., 940
norbornadiene (2,5-NBD) 529
norflurazon 202ff., 217f.
– physcochemical properties 205
– synthesis 221f.
NPR1 gene (non-expressor of PR genes) 912
nucleic acid synthesis
– fungicide 548
– inhibitor 901ff.

o
octopaminergic agonists 946, 1062
Oculimacula acuformis (cereal eyespot

pathogen) 770
Oculimacula yallundae (cereal eyespot

pathogen) 770, 782ff.
Odontotermes takensis (termite) 1297
OECD databasea on pesticides 486
old world bollworm, see Helicoverpa armigera
Oligonychus spp. 1349

one-shot application 845, 849
onion fly (Delia antiqua) 1298
Oomycete pathogen 739
Oomycetes 541ff., 585, 614, 761, 807, 822
– anti-Oomycetes fungicide 831ff.
operator exposure data requirement 490
organic arsine fungicides 749
organoarsenical 9
organochlorines 942, 953
organomercurials 544
organophosphate (OP) 950f., 1175, 1231,

1370ff.
organotin miticides 945
oriental fruit fly (Bactrocera dorsalis) 1239,

1299
oriental fruit moth, see Grapholita molesta
oriental tea tortrix (Homona magnanima)

1402
Orius sauteri 1344
Orius spp. 1420
Orius strigicollis 1344
Orthoptera 1297
orthosulfamuron 74
– physico-chemical properties 74
orysastrobin 593ff., 607
– physico-chemical properties 598
– synthesis 617
osmolarity, growth defects 716
Ostrinia nubilalis (European corn borer)

1034ff., 1420
Otiorhynchus sulcatus (black vine weevil)

1300
Oudemansiella mucida 587
ovicidal activity 990f., 1179, 1200
ovicidal mite activity 1013, 1022, 1174
oxadiazines 1260
– soil half life 1260
– structure-activity relationship 1260
– synthesis 1261
oxasulfuron, physico-chemical properties 79
oxazine-3,5-diones, herbicides 466
oxazole-γ -pyrone structure 687
oxazolidinedione 9, 173
oxazolines, insecticides 1020ff.
oxidase
– alternative (AOX) 573, 609
– mixed function (MFO) 1072
oxidative desulfurization 1061
oxidative metabolism 1028, 1146, 1252
– strobilurins 585ff.
oxidative phosphorylation 559ff., 1059
– disruption of the proton gradient 1070ff.
– disruption of ATP formation 945
– inhibitors 1059, 1070
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– uncouplers 646f.
oxidative stress 573, 609
2,3-oxidosqualene 765
oxime ethers 379
oximino amides 607
oximino esters 607
oxpoconazole, synthesis 775
oxyacetamide 9f., 310ff
– physicochemical properties 319
oxygenases 230f.
oxylipin pathway 387
– plant internal signaling substances 387
– phytoprostane 387

p
P group fungicides 554
P 450 monooxygenases 977
Paecilomyces lilacinus 1368
PAL gene 913
Pandemis spp. (leafroller) 1263
Panonychus spp. 1349
Panonychus citri (citrus red mite) 1349
Panonychus ulmi (European red mite) 1349ff.
paralysis 951f.
pat gene, plant breeding 433
pathogenesis-related (PR) gene 911
PBZ-inducible (PBZ1) gene 914
PCR (polymerase chain reaction)
– primer-introduced restriction analysis

(PIRA) 859
PDS inhibitors, structural elements 216
peach fruit moth, see Carposina niponensis
Pectinophora gossypiella (pink bollworm)

1031ff.
pefurazoate 773f.
– physicochemical data 773
– synthesis 774
pelargonic acid 528
pencycuron 549, 748ff., 1195
– biology 756
– chemistry 750
– development 749
– ecotoxicology 758
– discovery 750
– metabolism 759
– mode of action 755
– physico-chemical property 756
– sensitivity to several Anastomosis groups

(AGs) of Rhizoctonia solani 757f.
– structure–activity relationship 753
– synthesis 755f.
– toxicology 758
penoxsulam
– crop utility 109

– ecotoxicology 110
– environmental degradation 110
– mechanism of crop selectivity 109
– toxicology 110
pentachlorobenzyl alcohol (PCBA) 842
peptidyl nucleoside antibiotic inhibitor 1002
Perigrinus maidis (corn planthopper) 1417
Periplaneta americana (American cockroach)

1232, 1415
Periplaneta americana L. 1142ff.
Peronosporales 807
peroxidase 609
persistent, bioaccumulative, and toxic

substance (PBT) 497
persistent organic pollutant (POP) 497
pesticide, fate and behavior of agricultural

pesticides in the environment 491
Pesticide Safety Directorate 498f.
pesticides evaluation scheme of the WHO

(WHOPES) 482
pesticides residues, estimation of dietary

intake 490
PGR, see plant growth regulator
Phakopsora pachyrhizi (soybean rust) 413,

585
Phalaris minor 23
pharaoh ant (Monomorium pharaonis) 1299
phenols 651ff., 659ff.
phenoxan 686, 687
– from Polyganium sp. 687
phenoxybenzamides, phytoen desaturase

inhibitors 203
phenoxynicotinamide 206
phenoxyphenyl, heterocycle 176
4-phenoxyphenyl juvenoids 986
phenoxypyridine ether, herbicides 207ff.
phenoxypyridinecarbonamides, herbicides

206
phenylacetic acid amide
– aminopyrimidine 682
– aminoquinazoline 682
phenylalanine 406
Phenylamide Fungicide Resistance Action

Committee (PA-FRAC) 905
phenylamides, fungicides 543, 827, 831, 905
phenylamide resistance 905
phenylcarbamate 480f.
N-phenylcarbamate (NPC) 739
phenylfuranone 207
phenylindazoles 1258
phenylpyrazoles 943, 1283ff.
phenylpyrazoline 16
phenylpyridazines 481
phenylpyridazinone 209f.
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phenylpyridine 172
phenylpyridinone 210
phenylpyrroles 544, 551, 715ff
– mode of action 715ff.
– resistance 551, 718, 728
– seed treatment 728
– synthesis 722
phenylpyrrolidinone 210
phenylsulfonic acid 686
phenyltetrahydrophthalimide 168
phenyltetrahydropyrimidinone 211
phenylthiadiazole[3,4a] pyridazine system

170f.
phenyltriazolopyridazine 171
1-phenyl-1-pyrimidinyl-hydrazine
– synthesis 708
3-phenyl-6-trifluoromethyluracil 182
phenylurea fungicides 748
phenylurea herbicides 15, 22
phloem mobile insecticide 1123
Phorodon humuli 1122
phosphatidylcholine biosynthesis 826
phosphinic acid 8
phosphinothricin 426
– herbicidal activity 427ff.
– uptake and translocation 428ff.
l-phosphinothricin 423ff.
– inactivation by N-acetylation 433
phosphinothricin-N-acetyltransferase (PAT)

413
– crop selectivity by expression 432
L-phosphinothricin acetyltransferase 418
phosphinothricyl alanyl-leucine (phosalacine)

427
phosphoenolpyruvate (PEP) 20
phospholipids 531, 764
phosphonates 541, 555, 869, 872
phosphoroamidate 439
phosphorodithioate 9
phosphorothiolates 544
phosphorylation inhibitor 561, 576
Photinus pyralis 1062
photoaffinity labeling 564, 570
photodegradation, pyrethrins 951
photorespiration 425
photosensitizer 1062
photosynthesis inhibitor 479ff., 796
photosystem II (PS II)
– current market share of PS II compound

groups 500
– inhibitor of electron transport 346
photosystem II (PS II) inhibitor 14f., 227f.
– situation in the EC market 499

– status of registration under EU Directive
91/414/EEC 503ff.

– withdrawn from re-registration in EU
507ff.

Phthalamate 9
phthalamic acid 555
phthalic diamide 1389
phthalide 1180
phthalimide 542
physicochemical properties
– abamectin 1308
– acequinocyl 1082
– acetamiprid 1173
– ametoctradin 613
– amicarbazone 511
– aminocyclopyrachlor 301
– anilinopyrimidines 707
– azimsulfuron 71
– azolones 61
– azoxystrobin 598
– beflubutamid 205
– benoxacor 377
– benthiovalicar 809
– benzobicyclon 251
– bifenazate 1083, 1351
– bispyribac-sodium 127
– bixafen 630
– boscalid 629
– bromuconazole 783
– carboxin 628
– carboxylic acid amid fungicides 809
– chloroantraniliprole 1413
– chromofenozide 959
– clofentizine 1014
– clothianidin 1176
– cyantraniliprole 1413
– cyazofamid 613
– cyclosulfamuron 72
– cyenopyrafen 1082
– cyflomethofen 1082
– cyflufenamid 888
– cymoxanil 866
– cyprodinil 707
– diclobenil 362f.
– dichlormid 377
– diclomezine 875
– doflovidazin 1015
– diflufenican 204
– dimethomorph 809
– dimoxystrobin 598
– dinotefuran 1182
– emamectin benzoate 1308
– enestrobin 607
– epoxiconazole 780
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– ethiprole 1293
– ethoxysulfuron 69
– etoxazole 1025
– famoxadone 613
– fenazaquin 1080
– fenamidone 613
– fenbuconazole 778
– fenhexamid 797
– fenpiconil 726
– fenpyroximate 1080
– fentrazamid 322
– fipronil 1293
– flonicamid 1338
– fluacrypyrim 1081
– fluorcarbazone-methyl 144
– flucetosulfuron 73
– fludioxinil 726
– fluensulfone 1381
– flufenacet 319
– flumorph 809
– fluopicolide 831f.
– fluopyram 639
– fluoxastrobin 599, 605
– flupysulfuron-methyl-sodium 60
– fluquinconazole 788
– fluridone 204
– flurochloridone 204
– flurtamone 205
– flutolanil 628
– flusulfamide 873
– fluxapyroxad 630
– foramsulfuron 77
– foestyl-aluminium 870
– halofenozide 959
– hexathiazox 1020
– hydramethylnon 1082
– imibenconazole 789
– imidacloprid 1190f.
– imidazolinones 91
– indaziflam 362f.
– indoxacarb 1263
– iodosulfuron-methyl-sodium 62
– ipconazole 787
– iprovalicarb 809
– isopyramzam 629
– isoxaben 362f.
– kresoxim-methyl 598
– lepimectin 1314
– mandipropamid 809
– mefenacet 319
– mefenpyr-diethyl 382
– mepanipyrim 707
– mesosulfuron-methyl 64
– mesotrione 252

– metalaxyl-M 903
– metconazole 785
– methoxyfenozide 959
– metominostrobin 598
– metolachlor 377
– metrafenone 891
– milbemectin 1308
– nitenpyram 1170
– norflurazon 205
– oryzastrobin 598
– oxadiazines 1261
– oxasulfuron 79
– oxpoconazole 775
– oxyacetamide 319
– pefurazoate 773
– pencycuron 756
– penflufen 630
– penthiopyrad 629
– picolinafen 205
– picostrobin 598
– pinoxaden 469
– propoxycarbazone-sodium 144
– proquinazid 894
– prothioconazole 792
– pymetrozine 1328ff.
– pyraclostrobin 599
– pyridaben 1080
– pyridalyl 1360ff.
– pyrifluquinazon 1342
– pyrimethanil 709
– pyrimidifen 1081
– pyriminobac-methyl 127
– pyrimisulfan 160
– pyriproxyfen 996
– pyrithiobac-sodium 127
– quinoxyfen 733
– sedaxane 630
– simeconazole 790
– spirodiclofen 1122
– spiromesifen 1122
– spirotetramat 1122
– spiroxamine 795
– sulcotrione 251
– sulfosulfuron 61
– sulfoxaflor 1230
– tebufenozide 959
– tebufenpyrad 1080
– tebufloquin 880
– tefuryltrione 252
– tembotrione 252
– tetraconazole 778
– thiacloprid 1196f.
– thiamethoxam 1213
– thiapronil 1083
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physicochemical properties (contd.)
– thiencarbazone-methyl 144
– thifluzamide 629
– tolfenpyrad 1081
– triazoxide 877
– trifloxystrobin 598
– trifloxysulfuron-sodium 80
– tritconazole 782
– tritosulfuron 66
– uncouplers of oxidative phosphorylation

652
phytoalexins 872
phytoene 199
phytoene desaturase (PDS) 197ff.
– inhibition 201
phytoene desaturase inhibitors 197ff.
– acute oral toxicity 203
– application data 219ff.
– binding site 212
– biology 217
– enzyme activity 203
– physical data 203
– synthesis 218ff.
– use pattern 217
phytofluene 199f.
phytohormone 911
phytophagous mite 1349
Phytophthora cinnamomi 868f.
Phytophthora infestans 833
– effect on zoospores and mycelial growth

833
– spectrin-like protein 836
Phytophthora spp. 871
phytoprostane 387
Phytoseiulus persimilis 1339ff.
phytotoxic effect
– bleaching herbicide 197
– uncouplers of oxidative phosphorylation

649
picolinafen 202ff., 218
– physicochemical properties 205
– synthesis 221f.
picolinate auxin herbicide receptor
– AFB5 class 273
picoxystrobin 592, 607
– metabolic stability 605
– physicochemical properties 598
– synthesis 618
picrotoxin (PTX) 1289f.
piericidin 564
Pieris rapae crucivora (common cabbage

worm) 1402
pink bollworm (Pectinophora gossypiella)

1031ff.

pinoxaden 460ff.
– biology 470
– ecotoxicological environmental profile 469
– metabolism in planta 471
– physico-chemical propertie 469
– selectivity 471
– soil metabolism 472f.
– synthesis 470
– toxicological profile 469
pinworm (Tuta spp.) 1263
piperazines 768ff., 522
piperidines 793f., 552
piperonyl butoxide (PBO) 1072, 1253
pKa, uncouplers of oxidative phosphorylation

651ff., 660f.
Planococcus citri (citrus mealybug) 1174f.,

1234
plant breeding, Bar and Pat gene 433
plant bugs (Lygus spp.) 1339
plant defense inducers 540, 547, 909ff.
plant defense reactions 610
plant defense responses 869, 872f., 912ff.,

918, 924
plant engineering 1029
plant growth regulator (PGR) 523ff., 764
– DMI fungicides 764
– epoxiconazole 779
plant nitrogen metabolism, glutamine

synthetase 424
plant regulator (PR) 523ff.
– commercialized 524
– modern agriculture 527
– new aspects 523ff.
plant resistance, effect of CP4 expression 414
plant transformation 1030
Plasmodiophora brassicae 615, 874
Plasmodoriophoromycete 615
Plasmopara viticola (vine downy mildew) 613,

814
plastoquinone (PQ) 197, 226
Plutella xylostella (diamond-back moth) 990,

1004, 1034ff., 1062ff., 1300, 1359, 1406ff.,
1418ff.

– insecticidal activity of pyridalyl against
insecticide-resistant strain 1363

Poa annua 15, 18, 440
Point mutation
– EPSP synthase 21
– herbicide resistance 17f., 21, 26
polyamines 531f.
polychlorocycloalkane (PCCA) insecticide

1285
– cross resistance 1285
– noncompetitive antagonist (NCA) 1285
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– acetamiprid 1175ff.
– inhibitor in DHN melanin biosynthesis

842ff.
polyoxins 553, 1002
pome and stone fruit, Cydia molesta 1199
Popillia japonica (Japanese beetle) 975, 1300
positive list of active substances (Annex I)

487
potato late blight 814ff., 867
potato leafhopper, see Empoasca fabae
potato powdery scab (Spongospora subterranea)

874
powdery mildew 660ff., 698, 719, 731, 770ff.,

881
predatory mite (Amblyseius calfornicus)

1344ff.
pregnane steroids 1288
prephenate dehydroenase 215
pro-fungicides 654
pro-herbicides 256
– HPPD inhibitors 228
– isoxazole 271
– N-acetyl-phosphinothricin 434
pro-insecticides 1065, 1072, 1095
– nAChR 1132
pro-safener 382
probenazole (PBZ) 909ff.
– synthesis 914
– systemic acquired resistance induction 914
proline dehydrogenase 573
pronamide 740
– tobacco tubuline binding inhibitor
propoxycarbazone
– herbicidal characteristics 157
– physico-chemical properties 144
– synthesis 148ff.
proquinazid 893f.
– cross-resistance 895
– discovery 894
– ecotoxicological property 894
– mode of action 895
– physical property 894
– product 896
– synthesis 895
– toxicological property 894
protein synthesis
– biosynthesis mechanism 693f.
– fungicides acting on 551, 693
prothioconazole 791, 878
– physicochemical properties 792
– resistance 791
– synthesis 792f.
prothoracicotropic hormone (PTTH) 989

proton gradient , inhibitor of oxidative
phosphorylation 1070

proton transport 648f.
proton-gated chloride channel 1290
protoporphyrinogen IX oxidase (Protox, PPO)

inhibitors 163ff.
– binding studies 176, 183
– crystal structure 183
– molecular modelling 176, 183
– toxicology 190
PS II herbicides 25, 501ff.
– market 510
– nitril 503, 507
– triazines 480
– uracil 505, 508
– urea 501f., 508
– withdrawn 505ff.
– see also photosynthesis inhibitors
psbA gene 15
Pseudocercosporella herpotrichoides (cereal

eyespot pathogen) 770
Pseudococcus comstocki (comstock mealybug)

1402
Pseudomonas 423ff.
– syringae pv. tabaci 423ff.
Pseudoperonospora cubensis (cucumber downy

mildew) 814, 833, 867ff.
Pseudoperonospora humuli (downy mildew on

hop) 871
Pseudoplusia includens (soybean looper) 1419
Psylla piri 1116
Psylla spp. 1339
pterulinic acid 687
pterulone 687
PttMAP20 gene 347
Puccinia hordei (barley leaf rust) 792
Puccinia triticina (rust) 791
putrescine 531
pymetrozine 1327
– biological activity 1333
– chemical property 1328ff.
– discovery 1327ff.
– insecticidal spectrum 1334
– mode of action 1331
– physicochemical properties 1328ff.
– resistance 1333
– safety profile 1333f.
– synthesis 1328ff.
– use recommendation 1333
pyraclostrobin 531, 592ff., 606
– metabolic stability 599
– physicochemical properties 599
– synthesis 619
– translaminar movement 592
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pyraflufen-ethyl, synthesis of 185
pyrazogyl, synthesis of 183
pyrazolecarboxamides insecticides 1087
pyrazoles 173, 182, 245
pyrazolines 1257
– insecticidal 1273
– isomer 1276
– safener 381
– sodium channel blocker 1258
– structure–activity relationship 1274ff.
pyrazolium herbicides 9
pyrazolones 272, 275
pyrazolotriazinone 189
pyrazolynate 263f.
– half-lives 264
– synthesis 264ff.
pyrazoxyfen 225ff., 266
– synthesis 267
Pyrenophora graminea (leaf stripe on barley)

710, 730, 878f.
pyrethroid 941, 951, 1068, 1226, 1253, 1346
– synthetic 951, 1270
– type I 951
– type II 951
pyribencarb 593
– synthesis 620
Pyricularia oryzae (rice blast) 661, 694ff., 839
pyridaben 671, 1084ff., 1101
– discoverymm 1085ff.
– metabolism 1079
– physico.chemical data 1080
– resistance 1101
– synthesis 1085
pyridalyl 1358ff.
– biological aspect 1362
– chemistry 1360
– discovery 1359f.
– insecticidal activity 1362
– mode of action 1364
– physicochemical properties 1360ff.
– structure–activity relationship 1360
– toxicological profile 1359
pregnane steroids 1288
– synthesis 1261
pyridazine insecticide 1259
pyridazinones 8, 173, 480f., 555, 875, 1085
pyridine azomethine 1327ff.
– structure–activity relationship 1328ff.
pyridine sulfonamide 686
pyridine-3-carboxaldehyde N-oxide 1328
pyridinyl-ethyl benzamide 640
pyridines 8ff., 400, 439ff., 552, 767ff.
N-(4-pyridyl) aryl acetamide 679
pyridyl triketone 247

N-(4-pyridyl)biphenyl acetic acid amide 679
2-pyridylsulfonic acid 685
pyrifluquinazon 1327f., 1340
– biological activity 1343
– chemical property 1342
– mode of action 1342
– physicochemical properties 1342
– safety profile 1343
– synthesis 1340ff.
pyrimidifen, synthesis 1089
pyrimidine 706, 768ff.
pyrimidine carboxylic acid 295
2′-pyrimidinecarbonyl sulfonanilide 135
– rice herbicide 135
pyrimidinyl carboxylate herbicides 117ff.
– ALS inhibitor 120
– discovery of herbicide 118
– mode of action 132
– physico-chemical and toxicological

characteristics 127
– structure–activity relationship 120
– synthesis 121
pyrimidinyl glycolate herbicides 122ff.
pyrimidinyl salicylate herbicides 117ff., 135
pyrimidinyl thiobenzoate herbicides 19, 35
N-(4-pyrimidyl) aryl acetamide 683
pyriminobac methyl 127
– biology 131
– discovery 129
– ecotoxcoloies 127
– rice herbicide 129
pyrimisulfan 140
– biology 139
– rice herbicide 139
– synthesis 136
pyriproxyfen 983ff.
– activity of optical isomers 987
– biological activity 990
– mechanism of action 987
– physicochemical properties 995
– resistance 995
– stability 996
– synthesis 995
– toxicology 996
pyrithiobac-sodium 127
– biology 126
– cotton herbicide 125
– discovery 125
– physicochemical properties 127
pyroxasulfone 309, 327
– biological activity 328
– mode of action 330
– synthesis 328
pyroxsulam
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– crop utility 112
– ecotoxicology 113
– environmental degradation 113
– herbicidal activity 113
– mechanism of crop selectivity 112
– metabolite 113f.
– synthesis 102
– toxicology 113
pyrroles 651, 1073ff.
pyruvate 19, 30, 318
pyruvate decarboxylase 30
pyruvate transporter 560

q
Q cycle 566
Qi inhibitor class 567
Qo inhibitors 531, 541, 567, 713
quinazoline insecticides 1086
quinazolinedione 189
N-(4-quinazolinyl) aryl acetamide 683
quinolin-2-one herbicides 178
N-(4-quinolinyl) aryl acetamide 679
quinoxyfen 549, 687f., 719
– mode of action 565
– physicochemical properties 578
– resistance 420
– synthesis 577
– toxicology 577

r
radioligand binding assay 740, 1151
rational drug design 855f.
Rdl gene 1286
re-registration process in the European Union

482
– main changes in guidelines 488
– PS II inhibitors withdrawn 507ff.
– status of registration of PS II inhibitors

under EU Directive 91/414/EEC 503ff.
recombinant hybrid insect 1147f.
red imported fire ant (Solenopsis invicta) 1299
reduced herbicide translocation, herbicide

resistance 16, 24
reductase in melanin biosynthesis 554
reductase in sterol biosynthesis 552, 765ff.,

795, 798f.
reregistration 488, 500
residue data requirement 490
resistance 543ff., 717
– ACCase-inhibiting herbicide 453
– AHAS-inhibiting herbicide 43
– aminocyclopyrachlor resistance

management 303
– aminopyrimidines 544

– anilinopyrimidine 711
– aromatic hydrocarbons 544
– auxin herbicide field resistance 285
– azolones 614
– benzimidazole 544, 739, 882
– benzamides 745ff.
– benzoylurea 1270
– bialaphos 432
– bifenazate 1352
– bisacylhydranzine 977
– blasticidin S 696
– bromoxynil (BXN) 402
– CAA fungicides 553, 827
– carbamates 1270
– carboxamides 554
– carboxin 571, 635-
– clofentezine 1001f., 1015f.
– chlorfenapyr 1076
– chloroacetamide herbicides 313
– chlorsulfuron 41
– continuous selection 543, 762
– cross-resistance, see cross-resistance
– cry proteins 1039f.
– cyflufenamid 889f.
– diafenthiuron 1067f.
– dicarboximide fungicides 545, 551, 717
– dieldrin 1286ff.
– diethofencarb 742
– dimethoate 1101
– DMI fungicides 552
– dodine 555
– engineering crop 46, 203, 418
– etoxazole 1012, 1025f.
– famoxadone 612
– fenamidone 612
– fenazaquin 1101f.
– fenhexamid 798ff.
– fenoxprop 17, 273, 393
– fenproximate 1101f.
– fipronil 1300
– flonicamid 1338
– fluazinam 650, 663
– flubendiamide 1406
– fludioxinil 717
– flufenacet 313
– flumorph 826
– flutolanil 571
– fosethyl-aluminium 715
– fungicides 543ff.
– glufosinate 401ff.
– glyphosate herbicide 12
– halofenizide 977
– hexathiazox 1020, 1025
– imidazolinone 403
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resistance (contd.)

– indoxacarb 1270
– induced 913
– iprovalicarb 825ff.
– IRAC resistance management 1301
– isoxaben-resistance loci (ixr1 and ixr2) 350
– kasugamycin 419, 543, 698
– MBI-D fungicides 554, 858ff.
– mechanism 543, 1100
– mechanisms for engineering glyphosate

resistance 411
– MET inhibitor-based acaricide 1100
– metabolic detoxifacation 543
– metalaxyl-M 904ff.
– methamidophos 1101
– methidathion 1101
– metrafenone 892f.
– molecular basis 41
– monogenic 543
– multiple 14ff.
– non-target-site 14ff., 940
– organochlorines 1240, 1287
– organomercurials 544
– organophosphates 1226, 1270
– paraquat 24
– phenylamides 544, 827
– phosphoro-thiolates 544
– phenylpyrroles 544, 717, 728
– polygenic 543
– proquinazid 895f.
– prothioconazole 791
– pymetrozine 1331
– pyridaben 1101
– pyriproxyfen 995
– QoI fungicides 544
– quinoxyfen 544
– risk analysis 546
– SBI –fungicides 766
– scytalone dehydratase inhibitors 850, 858f.
– spionsyns 1240f., 1252f.
– streptomycin 701ff.
– strobilurins 612f.
– succinate dehydrogenase inhibitor 636
– synthetic pyrethroids 1264, 1270
– sulfonylurea 401
– systemic acquired, see systemic acquired

resistance
– target-site 14, 940
– tebufenpyrad 1100ff.
– triazine 14, 405
– triphenyltins 544
– uncoupler 651
– zoxamide 745
Resistance Action Group (RAG) 937

resistance database 939
resistance development 5
resistance management 546, 156
– programs 546f.
– regulatory requirement 938
– shifting 762
– strategies 546, 645, 1116
– use of alternations 941, 956
resistance monitoring method 937
resistance mutations 543ff., 857, 1286f.
resistance risk assessment 546
respirasome 562
respiration inhibitors 578
respiratory chain 562
Reticulitermes flavus (subterranean termite)

1299
Reticulitermes speratus (termite) 1174f.
rhamnose derivative 1245f.
– structure and insecticidal activity of

rhamnose-modified spinosyn analog
1246

Rhizoctonia solani (rice sheath blight) 748ff.
Rhizoglyphus echinopus 1062
ribosomal RNA (rRNA) 693
ribosome 693
ribulose-1,5-bisphosphate carboxylase

oxygenase (Rubisco) 424
rice blast
– Magnaporthe grisea 773
– Pyricularia oryzae 661, 694, 839
rice herbicides
– azimsulfuron 70
– benzobicyclon 256
– bispyribac-sodium 128
– cyclosulfamuron 70
– dithiopyr 439
– fentrazamide 320
– flucetosulfuron 72f.
– mefenacet 316
– penoxsulam 109
– pyrazolate 237
– pyriminobac methyl 129
– pyrimisulfan 139
– sulfonylurea 68
rice leaf roller (Cnaphalocrocis medinalis)

1410
rice sheath blight (Rhizoctonia solani) 553,

748ff., 757, 791, 876
rice stem borer (Chilo suppressalis) 960, 979,

1038, 1195, 1402, 1421
rice water weevil
– Lissoropterus oryzophilus 1198
– Lissorhoptrus spp. 1298
Rieske iron-sulfur protein (ISP) 566
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ripening 528
risk assessment 482ff.
RNA 693ff.
RNA polymerase I 548
RNA polymerization 904
root uptake 605
root-knot nematode 1377
rotenoid 1078
rotenone 564, 1078f.
roundup ready
– corn 409ff.
– cotton 414f.
– soybean 416
rust
– Asian 413
– Puccinia hordei (barley leaf rust) 792
– Puccinia triticina (rust) 791
ryanodine receptor (RyR) 1393f., 1415
– modulators 1389

s
saccharin 150
Saccharopolyspora pogona 1242
Saccharopolyspora spinosa 1131, 1238
safener 61, 148, 352, 371ff.
– dichloroacetamide 372, 389f.
– commercial 373ff.
– composition 496
– effect on herbicide metabolism 385
– effect on gene expression 385
– herbicide detoxification 392
– influence on herbicide translocation 388
– influence on herbicide uptake 388
– mechanisms of action 385
– mode of action in agricultural practice 389
– stimulation of GST activity 390
salicylanilide 656
– uncoupler 652
salicylic acid (SA) 387, 531, 910
salicylic acid-glucoside (SAG) 914
salicylic acid pathway 554
Salmonella typhimurium 36
Salsola iberica 19
Sarcoplastic reticulum 1063
SBI see sterol biosynthesis inhibitors
SBI class I, DMI fungicides 767ff.
SBI class II, amines 767, 793ff.
SBI class III 767, 799
SBI class IV 767, 801
SBI fungicides 541ff., 761ff.
Scapteriscus spp. (mole cricket) 1300
Scirpophaga incertulas (yellow stem borer)

1421
Scirpus juncoides19

Sclerotinia sclerotiorum 698, 730
Sclerotium rolfsii (white mold) 876
sclerotization 973
scytalone dehydratase (SD) 842
– active site 850
– biochemical reaction mechanism 850f.
– biology of inhibitor 842
– computational investigations of the enzyme

mechanism 854
– crystal structure analysis 850
– inhibitor complex 852
– inhibitor in DHN melanin biosynthesis

846ff.
– inhibitor structures in the SD binding niche

855
– resistance 852f., 858
– sequence alignment 853
– structure-based inhibitor design 850
sediment water study 493f.
seed born diseases, Pyrenophora 878
seed dressing 388f., 878, 1193
seed treatment
– fungicides 577, 593, 607, 631ff., 644,

660ff., 723, 726ff., 762ff., 773, 776, 780ff.,
790ff., 878

– insecticides 1175, 1179f., 1191ff., 1211ff.,
1239, 1283, 1297f., 1306, 1322, 1375

– herbicide safener 372f.,379ff., 390
selective feeding blocker 1327ff.
semicarbazone
– herbicide 9
– insecticide 1259f., 1373ff.
senescence 609
sensitivity monitoring 543, 826
Septoria tritici 585, 612, 770ff., 791ff.
Serine-glyoxylate-aminotransferase 424
Sesamia inferens 1421
Setaria faberi 17
Setaria viridis 17
sethoxydim-resistant (SR) corn 404
shakariki 71
sheath blight of rice 757f.
shikimate-3-phosphate (S3P) 20
shikimate pathway 406
shoot growth inhibition 403
shoot stem borer (Leucinodes spp.) 1421
signal perception 912
signal transduction 551, 715, 912
signaling pathway 387
simeconazole
– physicochemical data 790
– seed treatment 790
– synthesis 791
singlet oxygen 165, 198
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site-directed mutation 857
Sitophilus zeamais (maize weevil) 1402
sitosterol-cellodextrin 347
sitosterol-β-glucoside 347
smaller tea tortrix, see Adoxophyes honmai
sodium channel-blocking insecticide 1257ff.
sodium channel modulators 943
soil
– carboxylic acid amide (CAA) 810
– sulfonylurea 81
soil application
– fipronil 1297
– thiamethoxam 1216
soil degradation data
– benoxacor 377
– furilazole 378
soil metabolism
– mesosulfuron-methyl 82
– pinoxaden 472f.
soil nontarget microorganism
– risk 494
Solenopsis invicta (red imported fire ant)

1299
somatic embryogenesis receptor kinase

(SERK) 917
Sorghum halepense 18
Southern armyworm 1280
soybean 78
– expressing of cry proteins 1034ff.
– gene modified 400ff.
– herbicide-resistant 401ff.
soybean looper, see Pseudoplusia includens
soybean rust (Phakopsora pachyrhizi) 413,

585
soybean stem weevil (Sternechus subsignanthus)

1298
spectrin-like protein
– characterization in Phytophthora infestans by

bioanalysis 836
– distribution 834
spectrum shift 1063, 1124
spermidine 531
spermine 531
Sphacelotheca reiliana (corn head smut) 781
spider mite
– Tetranychus cinnarabinus (carmin spider

mite) 1067, 1318ff.
– Tetranychus urticae (two-spotted spider mite)

1110ff., 1348ff.
spinetoram 1127ff., 1147, 1238ff.
– activity 1247
spinosad 1127ff., 1147, 1238ff.
– biological activity 1239ff.
– primary use 1239

spinosyns 1127ff., 1147, 1238
– aglycone 1241ff, 1250
– biosynthesis 1249
– core-modified analog (aglycone) 1241ff.
– genetics 1249
– insecticidal activity of rhamnose-modified

spinosyn analog 1246
– metabolism 1252
– mode of action in insect 1144, 1240
– modification involving the C9 sugar 1245
– modification involving the C17 sugar 1244
– modified at C21 1242f.
– penetration 1252
– semi-synthetic 1144ff., 1238ff.
– spn genes 1250
– structure of rhamnose-modified spinosyn

analog 1246
spirodiclofen 1108ff.
– biological propertyies 1122
– discovery 1109
– development 1116
– physico-chemical properties 1122
– synthesis 1111f.
– use 1116
spiroketalamines 552, 767, 795
spiromesifen 1108ff.
– biological property 1122
– discovery 1109, 1124
– physico-chemical property 1122
– synthesis 1111ff.
– use 1116
spirotetramat 1118ff., 1376
– biological property 1122
– biology 1122
– mode of action 1122
– nematicidal activity 1376
– physico-chemical properties 1122
– synthesis 1120f.
spiroxamine 795
– diastereomer 796
– synthesis 796
spn genes 1250
Spodoptera eridania 1280
Spodoptera exigua (beet armyworm) 1004,

1034, 1419
Spodoptera frugiperda (fall armyworm) 1248,

1280, 1411
Spodoptera littoralis 1034
Spodoptera litura (common cutworm, tobacco

cutworm) 988, 1003, 1067, 1403ff.
Spodoptera spp. (armyworm) 1359
Spongospora subterranea (potato powdery scab)

874
sprout inhibition 529
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sprout suppressant 529
squalene epoxidase inhibitor 522, 800f.
squalene monooygenase 765f., 795
stacking traits 416
Stellaria media 19, 58
Sternechus subsignanthus (soybean stem weevil)

1298
sterol biosynthesis
– enzymes involved in fungi 764
– fungicide 552
– target of agricultural fungicide 764
sterol biosynthesis inhibitor (SBI) 539, 719,

761ff.
– biochemical target of SBI fungicide 763
– class 764
– Class I (DMI fungicide) 767
– Class II (amine) 793
– Class III (hydroxyanilide) 796
– Class IV (squalene epoxidase inhibitor)

801
– fungicide in agriculture 761ff.
– grouping fungicide 767
– market importance of fungicide 763
stilbene synthase 309
storage 489, 526ff.
Streptomyces 424ff.
– griseus 699f.
– hygroscopicus 427ff.
– kasugaensis 696
– phosalacineus 427
– phosphinothricin-producing 432f.
– viridochromogenes 426ff.
streptomycin 700f.
Streptoverticillium rimofaciens 698
stress defense 530
stress protectants, triazoles 530
stress tolerance, strobilurins 586, 609
strigolactone 532
strobilurins 531, 541, 567, 584ff., 1095
– acaricide 611
– bioavaibility 603
– biokinetic behavior 596ff.
– biological use pattern 598
– commercial fungicide 590
– distribution 603
– evolution as agricultural fungicides 587
– interplay of target activity and biokinetic

behavior 595
– physico-chemical data 598
– resistance 612f.
– root uptake 598, 605ff.
– structure–activity relationship 595ff.
– target activity 595ff.
– transportation 603

– vapor pressure 604
– water solubility 609
– yield enhancement 592, 609
Strobilurus tenacellus 612
Structure-activity relationship (SAR)
– anilinopyrimidines 710
– aryl-diones 466
– avermectin 1317
– benzamides 743ff.
– benzenedicarboxamides 1398f.
– bifenazate 1347
– biphenyl carbazates 1349
– bisacylhydrazines 962ff.
– diafenthiuron 1063f.
– diflumetorim 674
– diphenyl-oxazolinone 1023
– ecdysteroids 962ff.
– fiprole insecticides 1294
– N.benzyl-4-pyrimidine-amines 674
– N-triazolo(1,5c)pyrimidine sulfonamides

102
– oxadiazines 1260
– oxazolines 1023
– phenylpyrazoles 1283
– phenylurea fungicides 753ff.
– phytoene desaturase inhibitors 203
– pyridazinones 1085
– pyridine azomethines 1328f.
– pyrimidinylcarboxylates 117ff.
– pyrimidinylsalicylates 117ff.
– succinate dehydrogenase inhibitors 635
– strobilurins 597
strychnine-sensitive glycine receptors 1288
subterranean termite (Reticulitermes flavus)

1299
succinate dehydrogenase (SDH) 570, 628ff.
succinate dehydrogenase inhibitor 628ff.,

640
– biological activity and application 634, 645
– influence of structural elements on the

biological spectrum 642
– metabolism 636
– resistance 636
– structure–activity relationship 635
– structures 627ff.
succinate–UQ oxidoreductase 570
sugar accumulation 527
sugarbeet, vectors of virus diseases 1180
sugarcane 51, 78ff., 80, 97, 269, 510
suicide substrate 571
sulcotrione 225ff., 240ff.
– environmental properties 251
– physicochemical properties 251
– metabolism 249
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sulcotrione (contd.)

– synthesis 250
sulfamides, fungicides 556
sulfcarbamide-1-aminomethanamide 528
sulfonamide antibiotics 702
sulfonamide, fluorinated 659
sulfonanilide
– commercialized herbicide 140
– discovery 134
– effect of benzene ring substitution 137
– effect of bridge moiety 136
– effect of sulfonamide moiety 136
– structure–activity relationship 135
N-sulfonyl amino acid amide 818
sulfonylaminocarbonyl-triazolinone (SCT,

SACT) 19, 142ff.
– biological profile 151ff.
– discovery 143
– optimization 143
– structurr-activity relationship 141
– synthesis of 143
sulfonylisocyanates, production of 52
sulfonylisoxazoline 309
sulfonyltriazole 309
sulfonylurea (SU) 19, 50ff., 374–393
– agricultural utility 56ff.
– behavior in the soil 81
– cereal 59
– degradation 81
– development 52
– herbicide 50ff., 78, 393
– history 52
– maize 75
– metabolic fate 81
– resistance 401
– rice 68
– safener 59, 374–393
– selectivity 69, 76
– synthesis 56
– third-generation 52
– toxicity 51f.
sulfosulfuron 58
– physico-chemical properties 61
sulfoxaflor 1226
– biology 1233
– chemical property 1230
– efficacy on resistant pests 1233
– environmental toxicology 1230ff.
– field use pattern 1233
– mammalian toxicology 1230f.
– metabolism 1235
– mode of action 1232
– physico-chemical properties 1228
– structure–activity relationship 1228f.

– synthesis 1226f.
– toxicology 1226ff.
sulfoximine 1226
– acyclic 1228
– green-peach aphid (Myzus persicae) efficacy

1229
– synthesis 1227
sulfur formulation 542
sweet potato whitefly, see Bemisia argentifolii
synergists 496, 984
Synthesis of
– acequinocyl 1095
– acetamiprid 1174
– acibenzolar-S-methyl 915
– alkylazine herbizides 355
– 4-alkynyl-2-anilinopyrimidine 708
– amectoctradin 621
– amicarbazone 514
– amidoflumet 1355
– N-amino triazolinone 514
– aminocyclopyrachlor 299
– aminopyralid 288
– aminosulfones 807ff.
– amisulbrom 620
– anilinopyrimidine 706
– aryl-1,3-dione 461ff.
– azolones 618
– azoxystrobin 617
– beflubutamid 221f.
– bencarbazone 190
– benclothiaz 1384
– benoxacor 376
– benthiovalicar 815
– benzfendizone 175
– benzobicyclon 257
– bifenazate 1350
– bisacylhydrazine 961ff.
– boscalid 634
– bromuconazole 784
– butafenacil 174
– carbazate 1350
– carpropamid 858
– chloroantraniliprol 1413
– chlorfenapyr 1073f.
– chlorthiamid 346
– chromofenozide 962f.
– clofentezine 1014, 1021
– cloquontocet-mexyl 380
– clothianidin 1177ff.
– cyantraniliprol 1415
– cyazofamid 621f.
– cyclohexandione 461
– cyclosulfamuron 71
– cyenopyrafen 1093
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– cyflufenamid 890
– cyflometofen 1094, 1353
– cymoxanil 867
– cyprodinil 708
– cyprosulfamide 384
– cyzofamid 620
– diafenthiuron 1065f.
– dichlobenil 346
– dichlormid 377
– diclocymet 858
– diclomezine 876
– diflovidazin 1014ff.
– diflufenican 221f.
– dilfumetorim 674
– dimethomorph 811
– dimoxystrobin 616
– dinotefuran 1183
– dithiopyr 443f.
– emamectin benzoate 1306, 1309, 1311
– epoxiconazole 780f.
– ethiprole 1293f.
– etoxazole 1022, 1024
– famoxadone 619
– fenamidone 619
– fenazaquin 1086
– fenbuconazole 779
– fenhexamid 798
– fenoxasulfone 327
– fepiclonil 723f.
– fenpyroximate 1084
– fentrazamid 321
– ferimzone 661
– fipronil 1293f.
– flonicamid 1335ff.
– fluacrypyrim 1096
– fluazinam 664
– flubendiamide 1398
– fluensulfone 1380f.
– flucarbazone-sodium 148ff., 153
– fludioxonil 723, 725
– fluensulfone 1380
– flufenacet 318
– flufenerim 1090f.
– flufenpyr-ethyl 176
– flumorph 811
– fluopyram 644
– fluoxastrobin 618
– flupoxam 351f.
– fluquinconazole 788f.
– fluridone 221f.
– flurochloridone 221f.
– flurtamone 221f.
– flusulfamide 874
– flutianil 897

– fluxofenim 379
– foestyl-aluminium 870
– fufenozide 978
– furilazole 378
– glyoxylic acid derivatives 823
– halofenozide 961
– hexathiazox 1019ff.
– hydomethylnon 1098
– imibenconazole 790
– imidacloprid 1190ff.
– imidazolinones 89
– indaziflam 355
– indoxacarb 1262
– ipconazole 786
– ipfencarbazone 323
– iprovalicarb 812
– isotianil 919
– isoxaben 348
– isoxadifen-ethyl 270
– juvenoids 985
– kresoxim-methyl 616
– lepimectin 1313
– mandipropamid 821f.
– mefenacet 318
– mefenpyr-diethyl 381
– mepanipyrim 708
– mesotrione 238
– metalaxyl-M 902
– metconazole 786
– methoxyfenozide 962
– metominostrobin 616
– metrafenone 892
– nitenpyram 1171
– norflurazon 221f.
– oryzastrobin 616
– oxadiazines 1261
– oxpoconazole 775
– pefurazoate 774
– pencycuron 758
– phenylpyrroles 722
– picolinafen 221f.
– picoxystrobin 617
– pinoxaden 470
– probenazole 914
– propoxycarbazone 148ff.
– proquinazid 895
– prothioconazole 792f.
– pymetrozine 1328ff.
– pyraclostrobin 619
– pyraflufen-ethyl 175
– pyrazogyl 183
– pyrazolynate 264ff.
– pyrazoxyfen 267
– pyribencarb 619
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Synthesis of (contd.)
– pyridaben 1085
– pyridazine 1261
– pyrifluquinazon 1340ff.
– pyrimethanil 708
– pyrimidifen 1089
– pyrimisulfan 136
– pyriproxyfen 995
– pyriproxyfen 995
– pyroxasulfone 328
– quinoxyfen 732
– simeconazole 791
– spirodiclofen 1111f.
– spiromesifen 1111f.
– spirotetramat 1120f.
– spiroxamine 796
– sulcotrione 250
– sulfoxaflor 1226f.
– sulfoximine 1227
– tebufenozide 961
– tebufenpyrad 1088
– tebufloquin 880
– tefuryltrione 256
– tembotrione 256
– tetraconazole 778
– thiacloprid 1198
– thiamethoxam 1211f.
– thiazopyr 443ff.
– thiencarbazone-methyl 148ff.
– thifluzamide 633f.
– tiadinil 917ff.
– tolfenpyrad 1088
– topramezone 273
– triaziflam 355
– triazoxide 878
– trifloxystrobin 616
– triticonazole 782
– valifenalate 816f.
– zoxamide 744
systemic acquired resistance (SAR) 911
– biochemical change 912
– induction by acibenzolar-S-methyl 916
– induction by probenazole 914
– isotianil 919
– priming 913
– systemic signal 911
– tiadinil 918
systemic translocation 409
systemicity in plant 604

t
tabtoximine-β-lactam 423
take-all fungus (gaeumannomyces graminis)

577, 788

tan spot (Drechslera tritici-repentis) 791
tanning 973
target site, genetic modification of 940
target-site mutation 14, 612
target-site resistance 14, 940
Tarsonemid mite 1116
TCA cycle 570
tebufenozide 961ff., 975
– ecotoxicology 976
– physicochemical properties 959
– synthesis 961
– toxicology 976
tebufenpyrad 671, 1084ff., 1100f.
– discovery 1087ff.
– metabolism 1097
– physico-chemical data 1080
– resistance 1101
– synthesis 1088
tebufloquin 879
– application 881
– physico-chemical properties 880
– plant disease 881
– synthesis 880
tefuryltrione 246ff.
– synthesis 256
tembotrione 156, 228, 246ff., 382
– synthesis 256
termite 1174f., 1297
– Heterotermes tenuis 1297
– Reticulitermes speratus 1174f.
tetraconazole 776f.
– biologically most active enantiomer 778
– physicochemical data 778
– synthesis 778
tetracyclic macrolide polyketide 1128
tetracycline antibiotics 551
tetrahydroindazole, PPO herbicides 186
tetrahydrophthalimide, Protox herbicides

167ff.
tetrahydropyrazolodione 460
tetrahydroquinoline 979
1,3,6,8-tetrahydroxynaphthalene reductase

(MBI-R) 842ff.
– inhibitor in DHN melanin biosynthesis

845
tetramic acid 462, 1118
– spirocyclic derivative 1119
Tetranychus cinnarabinus (carmin spider mite)

1067, 1318ff.
Tetranychus spp. 1349
Tetranychus urticae (two-spotted spider mite)

1110ff., 1348ff.
tetrapyrrole, mimicry 177
tetrazines acaricides 1013ff.
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tetrazolinones, herbicides 9f., 316ff.
tetrodotoxin-sensitive (TTX-S) sodium current

1269
tetrodotoxin-resistant (TTX-R) sodium current

1269
tetronic acid 462, 1110
tetronic acid derivative 1110ff.
– biology 1114
– mode of action 1114
thiacloprid 1127, 1189ff.
– activity 1199
– application 1198
– ecotoxicological profile 1198
– efficacy on target pests 1198
– ovicidal activity 1200
– physico-chemical properties 1196f.
– synthesis 1198
thiadiazolecarboxamide fungicides 554
thiadiazoles 8f., 552
thiamethoxam 1127, 1180, 1203ff.
– acute toxicity 1219
– application 1215
– biological activity 1215
– biological mode of action 1215
– chemical property 1213
– ecotoxicology 1220
– effects on beneficial arthropods 1220
– foliar application 1216
– hydrolytic degradation pathway 1214
– mammalian toxicology 1219
– mode of action 1214
– physical property 1213
– physico-chemical property 1213
– safety profile 1219
– seed treatment application 1218
– soil application 1216
– synthesis 1211f.
– target sites in the nervous system 1214
thiamine diphosphate (ThDP) 29
thiatriazine 356
– chemistry 356
1λ4,2,4,6-thiatriazine 357
thiazolidinone 1018f.
thiazolidinone carbamate 359
– synthesis 360
thiazolo(2,3-b)triazine, fungicides 1018
– synthesis 443ff.
– toxicology 442
thidiazimin 178
thiencarbazone-methyl (TCM) 142ff., 155,

269, 394
– herbicidal characteristics 157
– physico-chemical properties 144
– synthesis 148ff.

thifluzamide 632ff.
– synthesis 633f.
thiobenzamide 345
thiocarbamates 9, 326, 373, 379, 541ff., 767,

800
thioesterase 1250
thiophosphate 316
thiourea insecticide 1064
thioxo-oxazolidinone 614
thrips
– Frankliniella occidentalis (Western flower

thrips) 1363
– Thrips palmi (melon thrips) 992ff., 1174ff.,

1363f.
– Thrips tabaci 1339
– Thysanoptera 1297, 1410
Thrips palmi (melon thrips) 992ff., 1174ff.,

1363f.
Thrips tabaci (thrips) 1339
Thysanoptera 1297, 1410
tiadinil 632, 909ff.
– synthesis 917
– systemic acquired resistance 918
tick vector
– Ixodes scapularis 1300
TIPS-EPSPS 411
TIPS-EPSPS gene 416
TIR1/AFB protein 277ff.
TIR1/AFB receptor family 282
tobacco budworm, see Heliothis virescens
tobacco cutworm (Spodoptera litura) 988,

1003, 1067, 1403ff.
tobacco whitefly, see Bemisia tabaci
tocopherol 227
tocopherol cyclase 228
tolfenpyrad 1079ff.
– synthesis 1088
tomato late blight 824, 867
topramezone 245, 271f.
– synthesis 273
tortricide 1199
toxicology 497
– carbamates 951
– carbocyclic acid amide fungicides 809
– neonicotinoids 1156
– organophosphates 951
– selective insect toxicity 973
– uncouplers or oxidative phosphorylation

661
toxophore 589, 676, 1294
2,3-trans-enoyl-CoA reductase 306
transcription factors
– OsWRKY45 912ff.
– OsWRKY62 921ff.
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transcription factors (contd.)

– OsWRKY76 921ff.
transfer RNA (tRNA) 693
transformation
– Agrobacterium-mediated 1029
transgenic plants
– Bacillus thuringiensis Cry protein 1029ff.
– heterologous expression of HPPDs 226
– maize 411ff.
translocation, systemic 409
transpiration stream concentration factor

(TSCF) 605
trehalose 429, 599
Trialeurodes vaporariorum (glasshouse

whitefly, greenhouse whitefly) 990ff.,
1004, 1067, 1333

1,3,5-triazindione 481
1,3,5-triazine 480f.
triazine tolerance (TT) 405
triazine resistance 14
1,3,5-triazine-2,4(1H,3H)-dione 480
1,2,4-triazinone 480f., 512
triazole 531, 776
triazole fungicides 8, 552, 584, 762–767,

770f., 776–793
triazole pyridine triketone 248
1,2,4-triazole-3-thione 791f.
triazolinone 172ff., 316ff.
– monocyclic 145
– synthesis 150
triazolocarboxamide 351
– biology 352
– chemistry 351
triazolopyrimidine (TP) 19, 35, 99ff.
– AHAS inhibition 114f.
– sulfonamides 101ff.
N-triazolo[1,5-a]pyrimidine sulfonamide

111ff.
– biology 111
– herbicidal activity of analog 112
– synthesis 111
N-triazolo[1,5-c]pyrimidine sulfonamide 105
– biology 107
– herbicidal activity of analog 108
– synthesis 106
N−triazolo[1,5-a]pyrimidine sulfonanilide

100, 114
N-triazolo[1,5-c]pyrimidine sulfonanilide 100
– biology 100
– synthesis 100
triazoxide 877, 1195
– application 879
– physico-chemical property 877
– synthesis 878

Trichogramma spp. 1420
Trichoplusia ni (cabbage looper) 1404, 1419
4,5,6-trichloro-2-trifluoromethyl

benzimidazole (TTFB) 653
trifloxystrobin 592ff., 607
– physicochemical data 598
– synthesis 616
trifloxysulfuron-sodium 79
– physico-chemical properties 80
trifluoromethanesulfonanilide
– structure–activity relationship 1356
– substituted 137
trifluoromethylnicotinamide 1336
– structure–activity relationship 1335ff.
trifluoromethylnicotinamide insecticide

1335
triketone 235ff.
– discovery 236
– mode of action 237
– physical, chemical, toxicological, and

environmental property 251f.
– structure–activity relationship (SAR) 239
– synthesis 237ff.
triticonazole 780ff.
– physicochemical properties 782
– synthesis 782
tritosulfuron 64
– physico-chemical properties 66
tryptophan 425
β-tubulin assembly 548
turnip moth (Agrotis segetum) 1402
Tuta spp. (pinworm) 1263
two-spotted spider mite, see Tetranychus urticae
txr gene 361ff.
Typhlodromus spp. 1420
Tyrophagus putrescentiae 1355
tyrosine 226, 406, 854f.

u
ubiquinol oxidase 572
ubiquinol–cytochrome c oxidoreductase

561f.
ubiquinone (UQ) 559ff.
ubiquitin 278
ubisemiquinone 564
UDP-glucose 341ff.
UDP-glucose pyrophosphorylase 341
ultraspiracle protein (USP) 960ff.
uncoupler 548, 561, 574, 646f., 1076
– arylhydrazone 652
– benzimidazole 652
– classical 648
– coumarin 652
– diarylamine 652
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– fungicidal 655
– mechanism of action 647
– neutral 649
– physico-chemical properties of

protonophoric uncoupler 652
– protonophoric 649
– pyrrole 652
– resistance 651
– salicylanilide class 652
– selectivity 649
– toxicity 649
uncoupling protein (UCP) 647ff.
Uniform Principle 487, 498
uracil 172, 480f.
– benzoheterocycle uracil 187
uracil heterocycle 174
urban pest control application 1299
urea herbicide 7, 360, 378, 384, 387
US-EPA 483ff.
usnic acid 650
Ustilago maydis 571, 687f.
Ustilago nuda (loose smut on barley)

687, 879

v
V75M mutants 859f.
valifenalate 807ff.
– synthesis 816f.
valinamide 808
valine 29ff.
valifenalate, synthesis 816
vapor-phase activity 790
vegetative insecticidal protein (Vip) 1030
velvetbean caterpillar, see Anticarsia gemmatalis
Venturia inaequalis (apple scab) 776
vertebrate nAChR
– selectivity for insect versus vertebrate

nAChRs 1145
very long-chain fatty acid (VLCFA) 333
– biological function in plant 306
– biosynthesis 306
– inhibitor of synthesis 305ff.
– mode of action of inhibitor 308
vigor effect of thiamethoxam 1220
vine downy mildew (Plasmopara viticola)

613, 814
violaxanthin 201
Vip3A Cot102 cotton 1037
VipCot cotton 1037
VLCA biosynthesis in plants 306
VLCFA elongase ((VLCFAE)-type elongating

enzyme) 306ff., 331ff.
– fiddlehead-like 310
– phylogenetic tree for Arabidopsis 332

voltage–clamp
– native neuron preparation 1149
– whole-cell 1149
voltage-gated sodium channel (VGSC) 1265
– blockade by dihydropyrazole 1266
– blockade by indoxacarb 1266ff.
– insect 1265
– insecticide binding site 1266
– mammalian 1269
– neurotoxin binding site 1266

w
Weed Science Society of America (WSSA)

Code System 7
weed selectivity
– auxin action 283
Western flower thrips, see Frankliniella

occidentalis
wheat bulb fly (Delia coarctata) 1298
white mold (Sclerotium rolfsii) 876
whitefly
– Bemisia argentifolii (sweet potato whitefly)

1419
– Bemisia tabaci (tobacco whitefly) 992ff.,

1004, 1067, 1114, 1333
– Trialeurodes vaporariorum 990ff., 1004,

1333ff.
whole-cell voltage–clamp
– native neuron preparation 1149
whole-organism effect 972
wireworm larvae, see Agrotis segetum
Working Group (WG)
– IRAC 936
World Health Organization (WHO) 936
– pesticides evaluation scheme WHOPES

482
WRKY transcription factor 912ff.

x
x-ray structure analysis
– ACC-ase 452
– acetylcholine-binding protein (AchBP)

1135ff., 1142, 1156f., 1185
– ADP/ATP carrier protein 575
– AHAS 37ff.
– complex III 564
– complex IV 569
– Cry proteins 1031f.
– EcR Heliothis virescense 971
– EPSPS 411
– F1Fo-ATP synthase (complex V) 574
– hydroxyphenylpyruvate dioxygenase 229f.
– protoporphyrinogen IX oxidase 182
– PS II ubichinon binding niche 479
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x-ray structure analysis (contd.)
– scytalone dehydrase 850ff.
– succinate dehydrogenase 578
Xiphinema americanum 1376
xylem transportation 604

y
yellow grape mite (Eotetranychus carpini f.

vitis) 1022
yellow stem borer (Scirpophaga incertulas)

1421
yieldgard rootworm 1035
yield-losses, crop 57, 67

z
ZDS, see ζ -carotene desaturase
zeaxanthin 201
zoospore 833
– Phytophthora infestans 833
zoxamide 548, 739ff.
– cross-resistance relationship 742
– mechanism of action 739
– metabolism 746
– resistance risk 745
– structure–activity relationship 743
– synthesis 744f.
– toxicology 746


