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B-tubulin, 72
y-actin (actA), 72
1-(4-ethylphenyl)-ethanone, 240

16SrRNA, 171, 173,176, 176, 178, 215, 221, 238

1-aminocyclopropane-1-carboxylate (ACC)
deaminase, 216

2,3-butanediol, 378

2,4-diacetylphloroglucinol (2,4-DAPG), 241

2,4-dichlorophenoxyacetic acid (2,4-D), 243

2-(methylthio) benzothiazole, 240

2-butenoic acid, 240

4-methoxyindole, 240

abscisic acid, 33-34, 49, 376

ACC deaminase, 10, 217, 236, 236-237, 376

Accrosidius, 348

Acephala, 144

acetoin, 378

acid phosphatases, 151

Acido, 96

Acidobacteria, 234, 239

Aconitum, 287,297, 299, 308

Acremonium, 10, 53,71, 99, 101, 285, 292,
333, 335

Actinoallomurus, 168, 182, 185

Actinobacteria, 96, 167-173, 174, 175, 176,
177-179, 181,181, 181-182, 182, 213, 215,
219, 234, 239

Actinomyces, 241

Actinoplanes, 234

adhesion aids, 56

Adoryphorus, 348

Aegicerus, 215,219

Aegle, 282-283, 302

Aereobasidium, 259

African black beetle, 193, 348, 355-356

Agaricomycetes, 96

Agaricomycotina, 125

Agrobacterium, 223, 234, 313

agroecosystems, 9, 12, 89, 240, 274

Alcaligenes, 212, 230, 236

Aleppo pine, 266

alfalfa, 57, 147, 148, 148-149, 151, 371-372,
377-378, 380, 381, 382, 386

alkaline phosphatase, 151

alkaloids, 10, 35, 37, 192-193, 282, 299, 313,
343-344, 345, 345-348, 351, 353, 356

Alphaproteobacteria, 213

Alternaria, 37, 198, 201, 259-260, 282-286, 291,
294, 297, 301, 306, 308

Alzheimer’s disease, 291

AME see arbuscular mycorrhizal fungi

ammonia-oxidizing bacteria, 375

Ammophila, 106, 108

Amoora, 287,297, 303

Ampelomyces, 331, 376

amplicon sequencing, 29-31, 221, 239, 241

Ancylobacter, 96

Andropogon, 96

angiosperms, 125, 144

antagonism, 11, 39, 90, 156, 205, 236, 306,
313, 315

antibiosis, 11, 39, 73-75, 94, 98, 99, 102,
109-112, 157,192, 216

antibiotic resistance, 234, 236

antibiotics, 9, 75, 192, 208, 225, 228, 277,
307,311

anticancer, 9, 277-278, 281, 290, 297, 299-300,
302-305, 313

antidiabetic, 278

antifungal, 43-44, 75, 77-78, 90, 172, 181,181,
186, 219, 226, 247, 278, 323-324, 327,
377,403

anti-inflammatory, 278, 291, 296-297
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antimalarial, 220

antimicrobial, 9, 26, 30, 37, 73, 75, 78, 185, 240,
295, 297

anti-obesity, 278

antioxidant, 9, 110, 156, 277-278, 286, 291,
295-296, 313

apigenin, 242

apoplast, 33, 71, 218, 225, 238

AR1 endophyte, 345, 348-349, 351, 354-356,
359-360, 366, 368

AR37 endophyte, 345, 348-349, 352, 354, 356,
362, 364, 366

AR542 endophyte, 354, 370

AR584 endophyte, 354

Arabidopsis, 34, 110, 126, 149, 153, 215,
217,238

Arachis, 294

arbuscular mycorrhizal fungi, 11, 96, 120, 122,
159, 202

Argentine stem weevil, 346, 348, 349, 354-356,
363-364, 367

Armillaria, 330

aromatics, 9

Arthrobacter, 96

artichoke, 57

Ascomycota, 11, 53, 68, 70, 85, 87, 90, 96, 120,
131, 188, 196, 200, 329

ash, 10-11, 40, 328-335, 337-340

dieback disease, 10-11, 40, 328-330, 337

asiaticoside, 310-311, 315-316, 319, 320,
320-321

Aspergillus, 43, 105, 196, 266, 274, 285-286,
290-291, 295, 303, 314

Atkinsonella, 96

Aureobasidium, 258, 260, 271, 332, 335

auxin, 10, 33-34, 149, 153, 376-378

IAA indole acetic acid, 16, 33-34, 153, 173,

181, 182, 182-183, 217, 237, 319

Avr4, 33

azadirachtin, 312, 324

Azospirillum, 10, 212, 223

Azotobacter, 377-379, 383, 384, 386, 386-389

Bacilli, 96, 213

Bacillus, 101, 114, 213, 215, 228-229, 231,
234-236, 241, 245, 325, 371-372, 376-380,
380, 382, 382-383, 384, 386, 386-388

Bacopa, 319, 321

Bacterial nitrification, 375

Bacteroidetes, 234, 239

Balansia, 319

Balansiaceous, 192

banana, 60, 71, 84, 168, 183, 219, 318

barcoding, 12, 188, 193-196, 197, 200, 202,
205-206, 312, 328, 334, 338, 398

barley, 5, 11, 28, 34, 38, 40, 93-95, 97, 98, 104,
108, 104-112, 126, 128, 128, 191-192, 234,
252, 378, 395, 398-399, 401

yellow dwarf (BYDV), 94

Bartalinia, 282-283, 302

Basidiomycota, 11, 70, 96, 120, 125, 188, 196,
200, 329

Bassiacridin, 73, 90

Bassianin, 73

Bassianolide, 73, 75, 91

BCA, see biocontrol agent

bead systems, 59

bean, 57-58, 74, 229, 372, 378-379, 380

Beauveracin, 73

Beauveria, 10, 42, 53-54, 56-58, 60, 68-69, 71,
73,76-78, 79, 80, 84-87, 89-92, 206

Beauveriolides, 73

benzopyranones, 35

benzothiadiazole, 26

benzothiazole, 240

Berberine, 286, 296, 307

Berberis, 296

Betaproteobacteria, 213

bioactive compounds, 277-282, 283, 287, 291,
295, 297, 299, 312, 347

biocontrol, 3, 10-11, 25, 27, 30, 37, 38, 38-39,
42,54, 58, 67-70, 73, 78, 82-83, 86, 93-97,
98,108, 106-112, 156, 157, 157-159, 162,
168, 177, 181-182, 182, 191-192, 208, 215-
216, 218, 234, 236, 241, 243, 328, 331, 335,
337-338, 355, 360, 388-389, 397-398

biocontrol agent, 10, 25, 27, 30, 37, 54, 69, 93,
95-97, 98, 106, 108, 159, 168, 181, 192, 208,
243, 331

biodiversity, 8-9, 204, 233, 237, 240, 247, 252,
271, 280, 294, 307, 312, 326, 339

bioenergy, 9, 188-189, 202, 213

bioethanol, 189

biofertiliser, 41, 373, 378

biofilm, 216, 218

biofuel, 189, 233

bioinsecticides, 83, 91

biomass, 9, 32, 59, 110, 121, 126, 129, 132, 147,
150, 154, 188-191, 202, 213, 216, 234, 236,
236-237, 240, 243, 315, 319, 321, 377

biomolecules, 8, 13, 15, 275

biopesticides, 67-70, 80-81, 94, 243

bioprospect, 3

Bipolaris, 46,98-101, 104-106, 108-109, 111,
115-116

bird cherry-oat aphid, 348

Biscogniauxia, 257, 261, 272

BIV, 295

black cutworm, 348

Blastomyces, 285, 292
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blastospores, 54, 80

Blumeria, 35, 48, 94, 98, 100-101, 105-106,
108-111

Boeremia, 331-332, 335

Botryosphaeria, 259, 261, 267

Botryosphaeriaceae, 258, 274

Botrytis, 48, 76-77, 80, 88, 157, 261, 283, 285,
292,376

Bouteloua, 279

Bradyrhizobiaceae, 234

Brassica napus, 232-235, 235, 236, 238,
240-241

Brassicaceae, 49, 125, 233

Brevibacillus, 216

broccoli, 371, 377-378, 380-381, 382, 386

brown rust, 94

bryophytes, 125

Bucephalogonia, 212, 225

Burkholderia, 88, 96, 117, 212, 224, 234, 246

Burkholderiaceae, 234

BVDV, 295

C, grasses, 96

Cadophora, 132, 133, 133-134, 144, 145, 148,
151, 154-158, 158, 160, 163

Camptotheca, 284, 289, 303-304, 306

camptothecin, 281, 284, 288, 288-289, 299-300,
303, 305-306, 312, 326

carbohydrates, 9, 72, 189, 313

carbon sequestration, 9

carboxymethyl cellulose, 56

Cardinium, 212

catalase, 156, 158

Catharanthus, 212, 282, 300, 303-305, 308,
321, 327

Cd, 154, 155, 155-156, 237, 249

Cd-oxalate complexes, 156

Centella asiatica, 310-311, 315, 317, 317-318,
321-323, 325

Ceriporia, 286, 292

CERK receptor-like protein kinase, 33

Cf4 resistance gene, 33

Chaetomium, 98, 101, 105, 109, 117-118, 153,
198, 376, 392, 404-405

Chaetosphaeriales, 144

Chalara, 329, 339-340

chemoattractants, 211

Chilean Collection of Microbial Genetic
Resources, 76

chitin, 33, 122, 173

Chloroflexi, 234, 239

ciclosporin, 73

cinnamoyl-CoA reductase, 215

Cirsium, 96

Citrobacter, 213

INDEX

Cladosporium, 10, 33, 38, 53, 71, 75, 92, 145,
162, 196, 203, 261, 283, 285, 287, 292, 297,
308-309

Clavicipitaceae, 192, 369

clavicipitaceous, 3, 53, 71, 96, 257

climate change, 3, 8, 15, 26, 189, 223, 233, 250,
256, 259, 268, 270-271, 274, 400, 408

climate change index, 256

Clonostachys, 10, 38, 42, 53,71, 97, 99-102,
111,115

Clostridium, 216

cockchafer, 348

Coelomycetes, 297, 300

coevolved, 10

coffee, 57, 65, 68, 90, 118, 192

Colletotrichum, 28, 44, 63, 236, 285, 292, 296,
301, 310-311, 317, 316-318, 321

Comamonadaceae, 235, 241

Common Agricultural Policy, 374

community ecology, 165

conidia, 10, 54, 69, 76, 80, 82, 86-87, 89-90, 109,
111,115,117

Coniothyrium, 376, 389

conservation tillage, 237, 239, 239, 241

consortia, 13, 42

copiotrophic bacterial families, 240

Coptis, 286, 296

Cordycepin, 73

Cordyceps, 62, 206, 333, 335

cork oak, 10-11, 250-252, 254, 255, 255-259, 266

corn borer, 10, 53

Coronamycin, 220

Corynephorus, 99, 106

Coryneum, 259, 261

Coscinium, 286, 296, 307

Costelytra, 348, 366

cotton, 57, 86, 103, 107

CRISPR-Cas9, 26

crop inoculant, 398

crop resistance, 11

crop rotation, 13, 26, 232, 234, 237, 240-241,
242,247

crop wild relative, 13, 95, 390, 401

crown gall, 97

cryogenic preservation, 334

cryptocandin, 312

cucumber, 74, 85, 87-88, 114, 138, 168

Cucumis, 74, 138, 151, 153, 156-158, 161

Cucumis sativus, 74, 138, 153, 161

cultivation-dependent methods, 29

cultivation-independent methods, 29, 228

Curcuma, 287, 297, 308, 321-322

curcumin, 287, 297

Curtobacterium, 213

CWR, see crop wild relative
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Cyanobacteria, 235

cyclopentonone and 2-pyranone
derivatives, 219

cytochalasines, 35

Cytophagaceae, 240

Czapek Dox, 188, 194-195

Dactylis, 12

Dactylonectria, 196, 333, 335

dark septate endophyte, 3, 7, 11, 96, 120, 122,
143-144, 145, 160-164

denitrification, 375, 388

Destruxins, 73

Devosia, 234

Diapensia, 96

Diaporthaceae, 196

Diaporthe, 196-197, 199, 202, 284, 299, 332,
335, 404

diazotroph, 3,11, 173, 213

diffusion pathways, 125

Dimethomorph, 58

Dioscorea, 314, 324

Diplodia, 251, 257-258, 262

Discula, 257, 262

diversity, 12-13, 14, 29, 31, 35, 70, 73, 95, 132,
167-169, 171,178, 182, 188-189, 194-195,
200, 202, 208-209, 212, 215, 220-221, 222,
222-223, 233, 237, 239-240, 250, 252, 259,
280, 299, 311-312, 329, 345-346, 391-392

DNA barcoding, 193, 196

Dothideomycetes, 96, 188, 196, 201

Dracaena, 321, 324

drought, 18-19, 32, 89, 95, 115, 117, 125, 153,
164, 205, 237, 251, 256-257, 259, 266-267,
269, 272, 324, 349, 360, 365, 378, 395, 397,
400, 402, 407, 409

drug discovery, 159, 277-278, 299, 326

drug resistance, 9

DSE, 7,11, 96, 122, 131-132, 133, 133-134,
143-145, 145, 146, 146-147, 148, 148-151,
152,155, 157, 158, 152-161, 164

Dysoxylum, 287,297, 303, 324

ecomycins, 219, 228

ecosystem services, 9, 254

Ecp6 effector, 33

EEPE see endophytic entomopathogenic fungi

EFEs entomopathogenic fungal endophytes,
71-75,78,81-84

effectors, 29, 32-33, 35

elicitors, 9, 75, 299, 310, 312, 314, 320-321

ELISA tests, 351

embryo culture, 328, 336

emodin, 293, 295, 299

endomicrobiome, 28

endopaths, 3,6, 7,11, 13

endophytic entomopathogenic fungi, 53, 55,
53-60

endophytologist, 3,7, 9

endosymbionts, 3

endosyms, 3, 7, 9-10, 12-13

enhancers, 9

enniatines, 35

Ensifer, 371, 377-378, 380, 381, 382, 386

Enterobacter, 10,117, 211, 213, 216, 236, 249

enterobacteria, 218

Enterococcus, 213, 219

entomopathogen, 87, 90

entomopathogenic, 10, 52-56, 59, 67-69, 71, 83,
86-87, 89-92, 192

Entrophosphora, 290

environment, 26-27, 37, 40-42, 68, 78, 83, 96,
149-150, 156, 177, 190, 210-212, 218, 220,
222-223, 233, 251, 256, 258, 266, 290, 332,
338, 347, 376, 390-391, 393-396, 398-401

Epichloé, 10, 14, 36, 40-41, 53, 96, 192, 345,
343-353, 355, 357, 391

epichloécyclins, 347

Epichloénin A (and B), 347

Epicoccum, 201, 259, 263, 331-332, 392

epiphyte, 4, 95, 194

epoxy-janthitrems, 346, 348, 356

ergopeptides, 346, 348

ergot alkaloids, 192-193, 351

ergotamine, 346

ergovaline, 22, 192, 344, 346, 348, 352, 355-356,
362, 366

ericoid mycorrhiza, 125

ERM, see extraradical mycelium

erosion, 9, 233-234, 237, 241

Erysiphe, 118, 396

Escherichia coli, 218

ethylene, 33-34, 75, 88, 153, 213, 216, 225, 376

EU Commission DG SANCO, 373

Eucalyptus, 211, 225

Euphorbia, 319, 321

Eurotiomycetes, 188, 196

Eutypella, 284, 289

Exophiala, 144, 153-155, 161, 164

extraradical mycelium, 124, 128, 130

faba beans, 371, 377

fatty acid methyl ester (FAME) profiling, 235

ferns, 125, 312

Ferricrocin, 347

fertiliser, 8, 13, 26-27, 58, 121, 134, 188, 232, 237,
241, 243, 371-372, 374, 379, 382-384, 396,
399, 401

fescue, 20, 205, 322-325, 343, 345, 347-348,
350-354, 357-370
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Festuca, see fescue greenhouse gas, 8-9, 233
field crickets, 348 Guarea, 279
field trials, 107-108, 236, 236-237, 371, 376, 378,
394, 402 habitat loss, 8
fipronil insecticide, 242 Harpophora, 150, 157-158, 163-164
Firmicutes, 215, 234, 239-240 Hartig net, 144, 190
Flavobacteriaceae, 241 haustorium, 71
Flavobacterium, 234, 237 heavy metal, 11, 161, 216, 234, 236
flavonoids, 35, 248, 313-314 Heinrich Friedrich Link, 5, 329
food security, 8, 15, 387 Helotiales, 144, 151, 164
forage, 10, 12, 190, 352-353, 357, 360, 366 hemagglutinin gene, 217
formulation, 25, 41, 52, 54-55, 57, 59-60, 82, 86, hemocele, 69
91, 394-395, 398 Herbaspirillum, 190, 206, 213, 227
fossil record, 279 Herbicide, 61, 245, 378
Framework Directive on the Sustainable Use of Heterobasidion, 157, 158, 163
Pesticides, 373-374 Heterochomium, 156-157
Fraxinus, 40, 328-331, 335 Heteronychus, 348, 358
functional genomic, 13 hexoses, 122
fungicides, 19, 26, 38, 57-58, 82, 91, 350, 368, HIV, 220, 295
372,396, 407 Hodgkin’s disease, 282
Funneliformis, 126, 160 holobiont, 3, 52
funnelling approach, 13 Homalodisca, 212, 217
Fusarium, 28-29, 38-39, 71, 74-75, 77, 80, 94, Hordeum, 22,97, 117, 191, 399, 402
98-99, 101-103, 105-106, 108-110, 156-158,  horizontal transmission, 3, 71-72, 208,
191, 196, 219, 282-283, 287, 290, 297, 299, 210-211, 396
301-303, 305-307, 314, 318, 321, 324-325, host-induced gene silencing
331, 333, 335, 376-377 HIGS, 26
HSV, 295
Gaeumannomyces, 99, 103, 106, 108, 114, Huperzia, 285, 291, 301, 304, 306-309
116-117, 144, 155, 159, 168, 184, 196, 198, huperzine, 281, 293, 301, 304, 306-307, 309
202, 232, 234 Huperzine A (HupA), 285, 291, 307-308
Gemmatimonadetes, 234 Hyadrastis, 296
gene editing, 26 Hymenoscyphus, 40, 328-329, 331, 335, 337-340
genetic engineering, 26 Hymenoscyphus fraxineus, 40, 328, 338
genome-wide association study (GWAS), 216 hypericin, 281, 286, 293, 295, 299, 303-304
Geomyces, 287, 297 Hypericum, 287, 295, 303
Gibberella, 287,297 hyperparasitism, 192
gibberellins, 21, 33-34, 46, 50, 377, 409 Hypocreales, 53, 68, 85, 87, 90, 144, 151, 196
Ginkgo, 283, 287, 299, 306 Hypoxylon, 292
globalisation, 9
Glomeromycota, 96, 329 IAA, see auxin
Glomeromycotina, 11, 120, 122 in vitro testing, 37, 107
Glomus, 123, 126, 135, 137-138 indole-diterpenoids, 346
gluthatione reductase, 158 indolosesquiterpene, 220, 225
Gossypium, 73 induced resistance, 11, 37, 39, 75, 99, 109,
granules, 52, 53, 55, 55, 58-60, 136 111,115
grapevine, 73, 212, 215, 217, 223, 231 induced systemic resistance, 73, 75
grasses, 10, 12, 53, 71, 91, 96, 106, 112, 114, influenza A virus, 295
192, 204, 319, 324-325, 339, 343-344, 347, insecticides, 9, 82, 244
349, 349, 359-360, 362, 364-365, 368, 391, integrated pest management, 52, 58, 60, 93-94,
405-406 373, 396
grassland, 12, 96, 119, 203, 279, 343 IP protection, 357
green fluorescent protein (GFP)-labelled IPM, see integrated pest management
strains, 211 iron, 157, 163, 191, 249, 347, 362, 376, 388
Green Revolution, 9 irrigation, 8, 26, 39, 169, 218, 379

© in this web service Cambridge University Press www.cambridge.org



www.cambridge.org/9781108471763
www.cambridge.org

Cambridge University Press
978-1-108-47176-3 — Endophytes for a Growing World

Edited by Trevor R. Hodkinson , Fiona M. Doohan , Matthew J. Saunders , Brian R. Murphy

Index
More Information

416 INDEX

Isaria, 10, 53, 56, 81
ISR, see induced systemic resistance

jasmonate, 34, 75, 230, 313

jasmonic acid (JA) defense signaling, 215
Jatropha, 216

Juncus, 96

Juniperus, 285, 291, 303-304

Kaistobacter, 234
kakadumycin compounds, 220
Kennedia, 219

Kineococcus, 168

Klebsiella, 213

Knoellia, 96

Koch'’s Postulates, 29

landraces, 26, 390, 392, 401, 405

land-use change, 8

Lasiodiplodia, 282-283, 305

latent pathogens, 28, 38, 95, 258, 278

latent saprotrophs, 95

leaf blotch, 94

Lecanicillium, 10, 53, 73-75, 86-88, 103, 333, 335

lectins, 33

Leptodontidium, 144, 145, 147, 148, 148-149,
151, 152, 155-157, 159

lesion nematode, 348

lignins, 158

Lignyodes, 335

Linum, 321-322

lipopeptides, 219

Listronotus, 348, 363, 366, 368

liverworts, 312

locking nucleic acids (LNA), 221

lolines, 192, 346, 348, 351, 360

lolitrem B, 192, 344, 348, 355-356, 358, 362

lolitrems, 192, 351

Lolium, 21, 145, 149, 155, 265, 270, 279, 301, 311,
323, 358, 360, 362, 364-368, 409-410

Lupinus, 252

luteolin, 242

Lygeum, 99, 106

Magnaporthaceae, 196

Magnaporthe, 150, 157-158, 196

maize, 10, 71,97, 117, 126, 155, 159, 161, 164,
168, 177, 183, 243, 325, 393

malting, 94

mammalian mycotoxicosis, 346

MAMP, see microbe associated molecular
patterns

mangrove, 219

Manilkara, 279

MaxQ, 351-354

MaxQ I, 352, 354

Medicine, 9, 303, 308

Mediterranean, 250, 252

melanin, 144, 156

Melia, 287, 299, 304

melon, 57, 161

Mentha, 321, 325

metabarcoding, 30

metabolites, 3, 9, 31, 35-36, 41-42, 73, 75, 78, 92,
109, 211, 215, 217-218, 278, 300-302, 305,
311-312, 323-324, 333, 377

metagenomics, 12, 29-31, 159, 200, 202, 221,
234, 240

metal hyperaccumulators, 145

metal transport protein (MTP), 156

meta-omics, 232

Metarhizium, 10, 42, 53-54, 56-58, 60, 68-69,
71-78, 79, 80, 85-91, 282-283

meta-transcriptomics, 31

Methylobacterium, 212-213, 216, 225, 227, 235

Methylophilaceae, 241

microarrays, 149

Microbacterium, 213, 236

microbe associated molecular patterns, 33, 35

microbiome, 3, 6, 12-13, 14, 25, 27, 30, 30-31,
36-38, 82, 95, 97, 202, 209, 211-213, 215,
222-223,237-238, 241, 243, 267, 310,
328-329, 331, 392, 401

microbiota, 31, 43, 68, 117, 135, 213, 218, 238-
241, 243-245, 390-392, 401, 403, 406, 408

microbispora, 167-168, 173, 177-178, 182-184

Micrococcus, 213, 237

Microdochium, 96, 100-101, 105-106, 111,
149-150, 153, 160, 196-199

Micromonospora, 104, 177

micronutrient, 11

microsclerotia, 54, 131, 143-144, 145

mineral solubilisation, 378

Miscanthus, 188-191, 193-194, 195, 195-196,
197, 200, 200-202, 215

Monochaetia, 282

monoculture, 234, 241, 282, 313, 372

Morinda, 282-283, 305, 314, 322

mosses, 125, 312

mouldboard plough based conventional
tillage, 239

Mucilaginibacter, 96

Musa, 71, 84

mutualism, 3-4, 7, 25, 28, 143, 147, 148, 148-149,
154, 324

mutualism-parasitism, 5

mycoacaricides, 56, 85

Mycobank, 335

mycoinsecticides, 55, 87

mycoparasitism, 74, 78, 109, 111, 202
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mycopathogen, 74 orthophosphate, 121, 126
mycorrhizal fungi, 3, 6, 7, 10-12, 32, 42, 95, 120, Oryza, 47, 157-158, 168, 170, 185-186, 213, 215,
122, 124-126, 131, 131-132, 136, 138-139, 296, 301
144-145, 150, 153-156, 159, 190, 266, 322, Ostrinia, 10, 15, 53
381, 393 Oxalobacteraceae, 124, 240-241
Mycosphaerella, 29, 219, 223, 286, 296, 332, 335 Oxyria, 96
mycotoxins, 41, 87
Pacific yew, 281, 306, 326
Nectria, 330 paclitaxel, 312, 321, 324
Nectriaceae, 196 Paecilomyces, 46, 62, 71, 75, 85, 259, 286,
Nemania, 331 292, 307
Neonectria, 333, 335 Paenibacillus, 96, 138, 216, 228, 236
Neotyphodium, 190, 193, 205, 265, 319, 324, Panicum, 96, 213, 215, 225
358-362, 364-370 Pantoea, 105, 113, 184, 213, 219, 223, 225, 229
net blotch, 94, 113 Paracoccus, 96
neuroprotective, 278, 296 parasite, 74, 95, 220, 405
Neurospora, 191, 207, 284, 290, 306 parasitism, 3-4, 5,7, 11, 25, 28, 39, 73-74, 94,
neutralism, 149 109, 143, 147, 148, 148-149, 154, 156, 358,
Nicotiana, 216, 229 376, 389, 405
Nigrospora, 37, 289, 300 Passalora, 33
nitrification, 375 passenger endophytes, 6, 391
nitrifying bacteria, 375 pasture mealybug, 348, 366
Nitrobacter, 375 pathogen, 4-5, 10-11, 27-29, 32-33, 35, 37,
Nitrococcus, 375 39-41, 73-75, 77-78, 94, 96, 98, 107,
nitrogen, 5, 8, 10, 72, 120, 147, 151, 189-190, 213, 109-112, 150, 156-157, 172, 181, 191-193,
216, 234, 237, 240, 242, 346, 350, 354, 372, 216-217, 219, 235, 240, 250-251, 256-257,
375, 377-378, 386, 399 259, 266, 313, 315, 328-329, 331, 335,
nitrogen fixation, 10, 168, 237, 242, 375, 377-378 337-338, 396, 398
nitrogen fixing, 190, 213, 216, 243 pathogenesis related gene, 111
nitrogen fixing rhizobia, 373, 377 pathogenesis related proteins, 75, 110
Nitrosococcus, 375 pathosystem, 4
Nitrosolobus, 375 paxilline, 346
Nitrosomonas, 375 Pb, 155, 159, 237, 249
Nitrosospira, 375 PCR-based DGGE (denaturing gradient gel
Nitrosovibrio, 375 electrophoresis), 169
Nitrospina, 375 Pedobacter, 96, 404
Nitrospira, 375 Penicillin, 277
Nocardioides, 96 Penicillium, 105, 196, 199, 258, 263, 266, 274,
Nocardiopsis, 219, 227 277, 282,287, 297, 299, 302, 304
Nod D receptors, 242 Peniophora, 331
Nodulisporium, 284, 290 peptides, 9, 219, 226, 347
non-ribosomal peptide synthetases peramines, 192
(NRPSs), 347 Periconia, 96, 132, 133, 133-134, 286, 296, 307
nrlTS, 146, 188, 195, 194-197, 197 peroxidase, 111, 158
nrLSU, 188, 195, 195, 194-197, 197 Pestalotiopsis, 282-283, 287, 299, 302, 306, 324,
nutrient media, 30 326-327
nutrient uptake, 5, 32, 110, 147, 150-151, 152, pesticide, 10, 13, 26-27, 57, 67, 69, 78, 83, 94,
152-153, 167, 190, 216, 240, 266, 311 188, 192-193, 232, 237, 241-243, 374,
383, 396
oilseed rape, 12, 57-59, 232-233, 244-247, 249 Pezizomycotina, 188, 196
oligotrophic bacterial families, 240 PGP, 7,9, 11-12, 14, 150-151, 234-235, 241, 321,
oomycetes, 28, 35, 74, 257 see also plant growth promoting
Oosporein, 73, 92 PGPB, 242, 371-376, 378, 382-383, see also plant
Ophiosphaerella, 196-198 growth promoting bacteria
organic agriculture, 27, 94, 112, 117, 141, 372 pharmaceutical, 3, 9, 36, 222, 278, 282, 302, 326
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Phaseolus, 84, 213, 215

Phellodendron, 286, 296, 301

phenolics, 10, 313

phenotype, 6

phenotyping, 13, 332

phenylpropanoids, 35, 313

Phialocephala, 138, 144, 147, 148, 148-151, 154,
157, 160-161, 163-164, 285, 291

Phialophora, 139, 144, 145, 148, 148-149, 151,
152, 152-153, 155, 158, 319, 326, 365

Phlegmariurus, 285-286, 292, 308

Phoma, 99, 162, 263, 282-283, 303, 332, 335, 405

Phomopsis, 199, 286, 296, 301, 321

phosphatase, 124, 127

phosphate, 10-11, 120-121, 127, 123-129, 130,
132, 133,137-139, 141, 167,170, 173, 181,
182, 182-183, 236, 236-237, 290, 320, 377

phosphate transporter gene, 126

phosphorus, 8, 120, 378

phyllosphere, 27,40, 95, 116, 209, 212, 218, 224,
226, 230

phytase, 378, 388

phytoalexins, 35-36

phytoanticipins, 35-36

phytohormones, 11, 33, 143, 153, 213, 259, 319,
376, 388

phytopathogens, 11, 67-68, 74-75, 78, 82-83,
143, 156, 163, 217-218, 323

Phytophthora, 27, 35, 157, 158, 163, 240, 257,
266, 268, 376

phytoremediation, 208, 329, 404

phytostimulation, 10, 216

Pi, inorganic P, 121-124, 127-128, 131, 134

Pierce’s disease (grapevine), 217

Pinus, 65, 81, 138, 147, 151, 161-162

Piper, 286, 296, 301, 307

Piperine, 286, 296, 301-302, 307

Piriformospora, 5, 34,97, 113-115, 118-119, 126,
135-136, 139, 141-142, 161, 193, 207, 319,
321-322, 326, 392, 394, 402, 404-406, 409

Pitefl, fungal gene, 129, 136

Pithomyces, 282

Planctomycetes, 234

Planococcus ficus, 83

plant breeding, 9, 26, 204, 339, 409

plant growth promoting, 7, 9, 32, 138, 183, 224,
229, 233, 237, 243-244, 325, 376, 386

plant growth-promoting bacteria (PGPB), 371

plant pathogenic bacteria, 208

plant protection products (PPPs), 372

Plantago, 96

Plasmodiophora, 185, 241

Plasmopara, 73, 215

Pleosporales, 144, 147, 151

podophyllotoxin, 281, 285, 288, 290

Podophyllum, 285, 290, 301, 305

pollution, 8-9, 83, 153, 160, 163, 223

Polygonum, 246, 294

polyketide synthetases (PKSs), 347

polyketides, 35, 304, 403

Populus, 43, 155, 215, 215

Porina, 348

Portulaca, 168

powdery mildew, 48, 82, 87, 94, 109, 376

PR, see pathogenesis related

Pratylenchus, 348, 358, 370

probenazole, 26

Prosopis, 97

protein nucleic acids (PNA), 221

Proteobacteria, 96, 215, 234, 239

proteomic, 13

Pseudomonadaceae, 240-241

Pseudomonas, 97, 100, 102-105, 108, 111,
113-114, 117, 124, 187, 190, 213, 215-216,
219, 223, 226, 228-229, 235-236, 241,
243-245, 248, 330, 339, 376-377, 379-380,
382, 386, 406, 410

pteridophytes, 125

Puccinia, 47, 94, 191

pumpkin, 57

Pyrenophora, 94, 98, 100-101, 103-109, 111, 405

pyriproxyfen insecticide, 242

pyrrolizidines, 346

pyrrolopyrazines, 346

Pythium, 48, 74, 85, 157, 217, 376, 387

Quercus suber, 250-251, 254, 256-257, 260,
268-269, 271-272
decline, 257
quinones, 35

Ralstonia, 186, 216

Ramularia, 28, 48, 94, 112

Rathayibacter, 237

reactive oxygen species, 110, 289

REBECA policy, 41

Regulatory processes, 373

resilience, 9, 117, 387

Resveratrol, 286, 294-295, 301, 306

Rhizobia, 10-11, 95, 212, 242, 373, 377-379, 381,
382, 382-383, 384, 386, 386

Rhizobiaceae, 235, 241

Rhizobium, 96, 234, 242, 244-245

Rhizoctonia, 73, 82, 167-168, 172, 219, 236,
376, 387

rhizodeposition, 240

Rhizoglomus, 123-124, 141

Rhizophagus, 124, 140

rhizosphere, 13, 27, 32, 39-40, 95, 97,103, 114,
118, 120, 123-124, 127, 134, 137, 150, 160,
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169, 183, 190, 211-213, 223, 229, 232, 234,
235, 238-239, 239, 241, 242, 244-245, 253,
375, 387, 393, 403, 409

Rhodanobacter, 96

Rhodococcus, 96

Rhodoplanes, 234

Rhodothorula, 188, 196, 199

Rhopalosiphum, 348

Rhynchosporium, 94, 100, 105-106, 111

ribosomal peptide synthesis (RiPS), 347

ribosomal polymerase B, 72

rice, 87, 150, 158, 163-164, 167-170, 173, 174,
175,175,176, 176-178, 179, 180, 181,
180-182, 182, 184-186, 213, 224, 230, 236,
259, 405, 408

rohitukine, 287, 297, 298, 312

root aphids, 348

root derived polysaccharides, 211

ROS, see reactive oxygen species

Roselinia, 196

Rumex, 96, 314, 323

ryegrass, 21, 36, 44, 145, 147, 148, 148-149, 204,
279, 343, 345, 345, 347-348, 350-351, 354-356,
358-359, 361-362, 364, 366-370, 409

Saccharopolyspom, 167,176, 182-183

Saccharum, 188, 191, 196, 201, 205, 213, 215

salicylic acid, 33, 75, 153, 215

salinity, 70, 153, 257, 404

Salix, 154-155, 160-161

Salmonella, 218, 223, 227, 229

saprophytes, 81-82

SAR, see systemic acquired resistance

Schizachyrium, 96

Sclerostagonospora, 331

Sclerotinia, 76-77, 80, 82, 219, 236, 247

Sebacinales, 11, 119-120, 122, 125, 134, 139, 409

secondary metabolite, 3, 9, 36, 53, 73, 153, 157,
168, 192, 217, 278, 297, 299-300, 304, 310-
311, 313, 315, 321-322, 325, 344, 347, 410

seed dressing, 19, 81, 395, 399, 407

seed treatment, 46, 58, 62, 72, 84, 87, 118, 379,
393, 396, 399

Seimatoantlerium, 282

INDEX

Solanum, 65, 97, 127, 157

Sordaria, 259, 264, 269

Sordariales, 144

Sordariomycetes, 188, 196

Sorghastrum, 96

Sorghum, 81, 154

Sphingobacteriaceae, 241

Sphingobacteriia, 213

Sphingomonas, 96, 213, 235

Spilanthes, 321, 326

spore formation, 13, 59, 335

Sporormia, 282

Stagonospora, 191, 206

Staphylococcus, 213, 219, 307

Stenotrophomonas, 216, 236

Stereum, 259, 265

steroids, 35, 313

stomata, 18, 124, 210, 212, 218, 396

Streptomyces, 103, 167-169, 173, 175, 175-178,
182-186, 216, 219, 225, 227, 234, 241,
323-324, 376

superoxide dismutase, 156, 158

Sustainable Development Goals, 8, 15

symbionts, 4, 7, 12, 28, 42, 71, 147, 160, 250,
322

systemic acquired resistance, 75

systemic resistance, 10, 73-75, 91, 110, 158, 168,
216-217,376-377

take-all fungus, 241

Talaromyces, 284, 287, 289, 299, 305, 308

tall fescue, 344, 348, 351-354, 366, 368

taxol, 279, 281, 288, 299, 301-308, 312

Taxomyces, 279, 281, 283, 306, 326

Taxus, 279, 281, 283, 301-302, 304, 306-308, 321,
324, 326-327

TE, see trace element

TEEF see translation elongation factor

terminal restriction fragments (TRFs), 172

Terminalia, 282-283, 302

terpenoids, 9-10, 35, 313, 315

tetralones, 35

Theobroma, 65, 90, 114, 259, 266-267

Thielavia, 287, 295, 304

Septoria, 28,115, 396 Thiram, 58
Serendipita, 33, 97-99, 109, 122, 125-126, 127, tillage, 13, 26, 232, 237-238, 239, 239-241, 242,
129, 193, 392, 394, see also Piriformospora 245, 248

Serendipitaceae, 126

Serratia, 213, 236-237, 244
Setomelanomma, 331

siderophore production, 173, 181, 182, 375
silvicultural, 3, 9, 252

soil fertility, 9, 233, 372, 377, 383, 388

soil management, 9, 169

soil structure, 125, 140, 234, 240, 244

tissue print-immunoblot technique, 351

tobacco, 148, 153, 162, 212, 216, 219, 226, 228,
240, 326

tobacco-specific nitrosamines (TSNAs), 219

tomato, 33-34, 57-59, 67, 71, 76, 78, 79, 80,
97,127,127, 128, 128-129, 130, 131, 133,
147, 156, 168, 259, 371, 377-379, 383, 384,
386, 386
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toxicity, 11, 69, 75, 154, 156, 192, 243-244, 289,
352, 361, 368, 372

trace element, 154

Trametes, 285, 291, 306

translation elongation factor, 72, 129, 136, 195

tremorgens lolitrem B, 346

TRE see terminal restriction fragments

T-RFLP profile analysis, 167

Trichoderma, 43, 48, 91, 97, 101, 103-104, 259,
265, 267, 284-286, 290, 292, 299, 305, 323,
376, 388

Trichothecium, 282

Triticum, 97, 183, 215

Truncatella, 282

Tubercularia, 282-283, 327

Tuta absoluta, 83

Type IV pili gene, 217

Ulocladium, 376

United Nations, 8-12, 15, 28-29, 32-36, 38-39,
113-114

Ustilago, 101, 105-106

UV radiation, 37, 57, 82

Venturia, 38, 47, 331

Verrucomicrobia, 234, 239-240

vertical transmission, 3, 10, 12, 14, 208, 210,
210-211, 335, 345, 350, 357, 364

Verticillium, 71, 74, 85, 87, 91, 156-157, 162,
235-236, 244

vinblastine, 281-282, 288, 312

Vinca, 287,297, 308

vincristine, 281-282, 288, 303, 308, 312

virus, 9, 73-74, 87, 94, 119, 295

viruses, 4

Vitis vinifera, 73, 215, 215, 224, 286,
294, 301

VOCs, see volatile organic compounds

volatile organic compounds, 11, 94, 143, 148,
153, 162, 278, 313, 378

wheat, 10, 28, 31, 34, 38, 57-58, 97, 105, 111,
113-115,117-118, 168-169, 183-184, 229,
234, 240-241, 245, 247, 252, 269, 378, 387,
393, 396, 403-405, 409-410

white grubs, 348

whitefly, 83

Wiseana, 348

xanthan, 56, 58
Xanthomonadaceae, 235, 241
Xanthomonas, 73, 226, 236, 325
xanthones, 35

xenohormesis hypothesis, 281
Xylariales, 144, 151

Xyllela, 212

yellow Sigatoka disease, banana, 219
yield losses, 69, 192

Zizyphus, 97

zucchini yellow mosaic virus, 74
Zygomycota, 70, 329
Zymosepftoria, 27-28
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