
SUBJECT INDEX 

A 

Abnormalities, flowers, effect of nitrogen 
nutrition, 254 

Abscission, effect of atmospheric water, 
256 

periodicity of, in flowers and fruit, 263 
premature, reproductive organs, 262 
relation to auxin concentration, 262 

Abscission layers, effect on defense, 409, 
410, 411 

Absorption, antibiotics, in plants, 578, 
579 

chemotherapeutants, by plants, fac
tors affecting, 579 

dysfunction of the root, 325 
foliar, of chemotherapeutants, use of 

humectants, 584 
root, effect of disease on, 325 

Accumulation, C 1 4, by cells in hyper
sensitivity reaction, 489 

P 3 2, by cells in hypersensitivity reac
tion, 489 

phosphorus and carbon compounds, 
increased respiration, 360 

S 3 5, by cells in hypersensitivity reac
tion, 489 

selective, in chemotherapy, 576 
3-Acetyl-6-methoxybenzaldehyde, excre

tion of, 438 
Acidity, cellular, role in disease resist

ance, 497 
Actinomyces on potato, effect of soil 

moisture, 525 
Actinomyces scabies, lenticular invasion 

of potato, 398 
scab reaction of potato to, 407 

Activation, chemotherapeutants, in plants, 
587 

enzymes systems, 367, 368, 369 
oxidase systems, in infected plants, 

368, 369, 370 
Adelges abietis, gall induction in Nor

way spruce, 213 
Adenine, effect on genetic tumors, 239 

Adenosine diphosphate pace-maker, in 
respiration, 353, 354 

Adenosine triphosphate, effect on water 
intake, 320 

rate of turnover, in infected plants, 
364 

synthesis of, in respiration, 353, 354 
systems using, relation to respiratory 

increase, 359, 360 
Adherent transmission, 267 
Adsorption of chemotherapeutants to cel

lulose, effect of charge, 585 
Adventitious roots, histology of in dis

ease, 202 
response to disease, 201 

Aecidium, effect on photosynthesis and 
respiration of host, 293, 295 

Aecidium esculentum, deformation of 
florescence of Acacia, 208 

Aerosols, for fungicide application, 37 
Age, effect on susceptibility, 521, 526 
Agriculture, importance of disease pre

diction, 115 
Agrilus viridis, gall induction by, 212 
Agrobacterium on cherry, predisposition 

by dichlone, 537 
Agrobacterium radiobacter on legumes, 

effect of nitrogen nutrition on, 532 
Agrobacterium tumefaciens, effect of gall 

on host, 280, 332 
epinastic symptoms induced, 197 
gall formation by, 23, 223 
increased respiration of tomato by, 352 
nature of gall formation by, 225-234 
on Kalanchoe, wounding predisposi

tion, 536 
on tomato, radiation therapy, 567 

Albugo Candida, on Brassica, callosity 
formation by, 422, 423 

on radish, environmental requirements 
of, 306 

growth effects on floral parts, 206 
Alfalfa, winter crown rot of, necrosis 

caused by hydrocyanic acid, 169 
Alkaloid as defense device, 445 
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Alloisoleucine, production of frenching 
symptoms on Nicotiana rustica, 200 

Alternaria, effect on embryo in transi
tional infections, 266 

host reaction to, 170 
leaf spot as low sugar disease, 597 
on cauliflower, predisposition by al

cohol, 537 
on citrus, cold predisposition to, 529 
on tomato, therapy of, 593, 594 

Alternaria hrassicae, effect of chloro
form on virulence, 494 

Alternaria kikuchiana on Japanese pear, 
epidermal resistance to, 393 

Alternaria sohni, attack on aging tissue, 
272 

toxin produced by, 157 
on tomato, disease tempo of, 112 
on tomato, therapy of, 584 

Alternaria tenuis, invasion of tomato 
fruits by, 265 

reaction of Impatiens balsaminea to, 
478, 484 

Alternaric acid, effect on permeability, 
284, 338 

toxin of Alternaria sohni, 157 
Amanita, mycorrhiza, 28 
Amentorum alni-incanae on alder, changes 

in floral parts induced by, 206 
Amino acids, effect of rust on, 291, 295, 

376, 377 
effect on disease, 449, 544 
infected zones, 298 
photosynthetic product, 278 

p-Aminobenzoic acid, antagonism of 
sulfa drugs, 294 

α-Amylases, in starch breakdown, 158 
Amylopectin, breakdown of, 158 

structure of, 158 
Amy lose, breakdown of, 158 

structure of, 158 
Anatomy, pathological, 23 
Anatospora on celery, copper predisposi

tion to, 536 
Anguina agrostis on fescue grasses, ef

fect on feeds, 50, 51 
Antagonism between rust fungi, in vivo, 

502 
Anthesis, dependence on environment, 

250 

Antholysis, accompanying virus infection 
of Crotahria, 207 

Anthracnose, genetic basis for resistance 
to, 448 

origin of term, 145 
type of lesion, 166 
on bean, invasion of host by, 166 
on bean, races of pathogen, 25 
on tomato, post-harvest loss from, 118 

Anthracnoses, as low sugar diseases, 597 
Antibiosis to soil-borne pathogens, 43 
Antibiotic production by Trichoderma, 

44 
Antibiotics, adsorption of streptomycin 

by soil, 577 
adsorption of thiolutin by soil, 577 
as systemic chemotherapeutants, 593 
bacterial resistance to streptomycin, 

596 
conversion of streptomycin amine and 

oxime in plant, 587 
cycloheximide in chemotherapy, 593 
decomposition by fungi, 578 
decomposition in soil, 577 
deesterification of cycloheximide ace

tate in plant, 587 
effect of charge on translocation, 586 
effect of gliotoxin in defense, 442 
effect of streptomycin on hypersensi

tivity reaction, 494 
entry in plants, 578, 579, 584 
griseofulvin as systemic fungicide, 594 
in natural defense, 438 
movement in plants, 585 
preformed, 438 
rimocidine as seed treatment, 34 
streptomycin, chemotherapy of potato 

late blight, 591 
use as chemotherapeutants on oak wilt, 

594 
Antibodies, in host after infection, 500 
Antibody formation, immunity induced 

by, 454, 455 
Antimetabolites, action of, 293, 294 
Apple diseases, independent variation of 

diseased organs, 125 
Apple scab, therapy of, 571 
Apple tissue decay, 162 
Application of fungicides to plants, 37 
Appraisal, disease—see Disease appraisal 
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Appressoria, action of, 394 
diurnal formation of, 527 

Araban, in primary cell walls, 155 
ArmiUaria mellea, reaction of Gastrodia 

to, 266, 424, 425 
Aromatic compounds, biosynthesis in in

fected plants, 375, 376 
Arthrobotrys oligospora, nematode catch

ing fungus, 43 
Art of plant pathology, 3 
Ascent of sap, theories of, 333, 334, 335 
Ascochyta pisi on peas, therapy of, 34 
Ascorbic acid oxidase system, relation to 

resistance, 32 
Asparagine, role in autonomy of tumor 

cells, 231 
Aspergillus, starch as carbon source for, 

158, 159 
Aspergillus niger on onion, effect of 

protocatechuic acid on, 440 
production of oxalic acid on peanuts, 

169 
Assay, of chemotherapeutants in plants, 

585 
Assimilation inability, plant hunger de

veloping from, 281 
Astegopteryx stryacophtla on Sty rax ben

zoin, floral changes induced, 206 
Asterolecanium variolosum, gall induc

tion by, 214 
Aster yellows, deformation of fruit of 

Cajophora, 208 
effect on leaf position, 198 

on sepals, 206 
induction of adventitious buds, 207 

Atmospheric pressure, effect on predis
position, 531 

Aucuba mosaic, on tobacco, light predis
position, 531 

reduced infection following tobacco 
mosaic, 542 

Autogenetic theory of disease, 75 
Autonomy, crown gall tumor cells, 225 
Autonomy, of isolated nontumorous tis

sue in Nicotiana hybrids, 238 
Auxin, in crown gall, effect of gamma 

radiation on, 567 
in flower induction, 259 
in parasitized leaves, 193 
in rust infections, 377 

production by Taphrina deformans, 
199 

production by Ustilago zeae, 208 
relation to abscission, 262 
role in autonomy of tumor cells, 231 

Auxin activity, interrelation nutrition, en
vironmental factors, 263 

Auxin content, in fruit setting, 263 
Auxin levels, effect on defense, 461 

of infection on, 193 
Auxin production, in flower parts, 263 

in root nodules, 219 
Auxin sprays, induction of partheno

carpy, 251 
Auxin synthesis, requirement for zinc, 

263 
Auxin system, effect of ionizing radiation 

on, 568 
Auxins, as chemotherapeutants, 596, 597 

control of preharvest fruit drop, 264 
effect on genetic tumors, 239 
effect on size of crown gall tumors, 

233 
effect on sugar levels and disease re

sistance, 597, 598 
role in attenuated and virulent crown 

gall bacteria, 233 

Β 
Bacillus cereus, in soil causing french

ing symptoms, tobacco, 200 
Bacillus vulgatus, infection through 

stigmas, Cucurbita pepo, 269 
Bacon, Francis, development of modern 

science, 66 
Bacteria, cause of plant diseases, 87 

crown gall, attenuated strains of, 233 
hypersensitivity reactions to, 479 
pathogenic, contributions of E. F. 

Smith, 88 
phytopathogenic, pectic enzyme pro

duction of, 160 
role in fire blight, discovery of, 88 
role in olive knot, discovery of, 88 
root-nodule, auxin production in vitro, 

219 
stimulation of host cells, 217, 218 

rumen, cellulolytic enzymes, 148 
saprophytic, pectic enzyme production 

of, 160 
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soft rot, production of pectic enzyme, 
151, 160 

with latent virus, 550 
Bacterium michiganense, in seeds, con

trol by ultrasound, 39 
Bacterium radicicoh, plasmatic defense 

reactions to, 424 
Bacterium solanacearum, plugging of 

host vessels, 329 
Bacterium tumefaciens, see Agrobacter

ium tumefaciens, Crown gall 
Bakanae disease, effect on rice grain 

production, 196 
rice, Fusarium moniliforme, 193 

Gibberella fujikuroi, 193 
role of gibberellins, 193 

Bakanae effect, growth response to in
fection, 192 

Baldwin spot on apple, nutrition effect, 
254, 255 

Banana, Sigatoka disease, epidemic, 47 
Barley, loose smut, therapy by seed 

soaking, 572 
"scabby" grain, Gibberella zeae, tox

icity in feeds, 50 
Barricade tissues, 399, 400 
Basidiomycetes, lignin-decomposing, 154 

wood rotting, hemicellulose decompo
sition by, 155 

Batatic acid, formation in black rot of 
sweet potato, 377, 378 

Bean mosaic, transmission by pollen, 
268, 269 

Bean rust, Uromyces appendiculatus, ef
fect on respiration, 299 

Bean susceptibility to viruses, effect of 
turgor, 541 

Beech, cellular changes in gall formation, 
Mikioh fagi, 215 

Begonia phylhmaniaca, adventitious 
shoot formation, 203 

Benzoic acid in resistance, 445 
Benzothiazole-2-oxyacetic acid, effect on 

fruit set, 264 
Berberis, mechanical resistance to Puc

cinia graminis, 393 
Beta radiation, therapy, 567 
Binomial system, 67, 72 
Biochemistry, relation to plant pathology, 

31 

Biochemistry of changes in tissues, from 
hypersensitivity reactions, 484, 485 

Biochemistry of defense, 435 
Biocides, selective action of, 35 
Black leg, reactions of potatoes to, 27 
Black rot, sweet potato, compounds in 

infected plants, 377, 378 
sweet potato, effect on respiration, 

301 
Blackfire, tobacco, effect of intercellular 

humidity on, 568 
Blast disease, rice, reaction to invasion 

by pathogen, 415, 417 
Blight, mechanisms of pathogenesis, 171 

symptoms of, 171 
Blossom end rot, tomato, nutrient rela

tions of, 573 
Blossoming, requirement of boron, 255 
Boletus, mycorrhiza, 28 
Bordeaux mixture, control of downy 

mildew, 84 
discovery of, 84 
use on potatoes, 84 

Bore holes, stems, administration of 
chemotherapeutants, 580 

Boron, effect on disease, 533 
effect on pollen germination, 254 
requirement for blossoming, 255 

Boron deficiency, effect on fruits, 255 
Botany, beginnings of, 62, 65 
Botryosphaeria on apple, age suscepti

bility, 526 

Botryosphaeria ribis, production of cel
lulase, 163, 166 

Botrytis, cold predisposition to, 529 
effect of phenoxy acids on lesions of, 

540 
on apple, heat-induced susceptibility, 

528 
on bean, distribution of radio-elements 

in infections, 292 
Η-ion predisposition, 534 
susceptibility to, soil moisture, 530 
ultraviolet predisposition to, 531 

on begonia, light predisposition, 531 
on grapes, predisposition by Uncinula, 

542 
wounding predisposition, 534 

on Lepidium, light predisposition, 531 
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on lettuce, vigor predisposition to, 538 
on lettuce and tomato, light predis

position, 531 
on potato, susceptibility to, 530 
on rose, therapy by pruning, 565 
physiology of parasitism, 87 
senescence predisposition, 538 
susceptibility of Eucharis to, 541 
toxin production by, 369 

Botrytis sp., lily disease, action on cell 
walls, 161 

Botrytis allii, effect of griseofulvin on, 
585 

reaction of Impatiens balsaminea to, 
478 

Botrytis anthophih, seed coat infection 
by, 267 

sporulation on stamens by, 270 
Botrytis cinerea, apple tissue decay, 162 

conditions of pectic enzyme produc
tion by, 330 

effect of sugar levels on infection, 540 
effect on permeability of host cells, 

283 
in temperature injured grape inflor

escences, 264 
mechanism of killing cells, 164 
on bean, temperature and hypersen

sitivity, 491 
on cabbage, peroxidase activity in, 

369 
production of cellulase, 163 
respiratory increase of cabbage by, 

352 
swelling of pea cells in response to, 

416 
tissue disintegration by, 180 
toxin, effect on respiration of leaves, 

357 
Botrytis fabae, fungitoxic components of 

apple leaves, 443, 444 
role of phenols in resistance to, 444 

Bread, effect of plant disease on, 9 
Bremia hctucae, on lettuce, effect on 

respiration, 299 
environmental requirements of, 306, 

307 
Brown rot, potato, reactions of hosts to, 

27 

Brown rot fungi, effect on tensile 
strength of cotton, 177 

Brown rots, effect on cell walls, 175 
Browning, in defense, 428 

vascular system, effect on water flow, 
331 

Brunfelsius, Otto, herbalist, 65 
Buds, adventitious, induced in stigmas 

by virus infections, 207 
Bunt, wheat, early studies, 69, 70, 73, 

82 
fungicidal control, 35, 73, 74, 78 

Bunts, genetic basis for resistance to, 448 
Bursting of spores, 440 
Bushy stunt, on Nicotiana glutinosa, 

light predisposition, 531 
susceptibility and soil moisture, 530 

C 

Cabbage, club root, nature of hyper
trophy, 220 

Cadmium, effect on hypersensitivity re
action, 494 

Caeoma makinoi on Japanese plum, in
duction of phyllody, 206 

Calcium, effect on disease, 533 
influence on carbohydrate transloca

tion, 255 
role in middle lamella, 263 

Calcium deficiency, effect on flowering 
and fruit, 255 

Callosity, as defense device, 419 
Callus, effect on defense, 416 

wound healing, chemotherapy, 572 
Cambium, action of toxin on, in chest

nut blight, 165 
disintegration in canker disease, 165 

Canker, origin of term, 145 
type of lesion, 165 

Cankers, role of enzymes in, 165 
Captan, 34, 582 
Carbohydrate balance, effect on disease, 

536 
wheat, Erysiphe graminis infection, 

285 
Carbohydrate metabolism, role of potas

sium, 254 
wheat, Erysiphe graminis infection, 

285 
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Carbohydrate:Nitrogen ratio, 252 
Carbohydrate requirement, for conidio-

phore formation, 306 
Carbohydrate translocation, influence of 

calcium, 255 
Carbohydrates, effect of rust infection on, 

290 
on reproductive organ development, 

253 
in formation of cell walls, 263, 264 
in host, relation to susceptibility, 497 
in metabolism of obligate parasites, 

285 
photosynthetic product, 278 

Carbon, radio, accumulation in infected 
tissue, 292, 360 

accumulation, cellular, in hypersen
sitivity reaction, 489 

Carbon balance, Erysiphe graminis in
fected wheat, 286 

Carbon dioxide concentration, effect on 
hypersensitivity reaction, 492 

Carbon:Nitrogen ratio, relation to fruit 
drop, 264 

Carboxymethylcellulose, breakdown by 
microorganisms, 148 

Carcinogens, 223 
Carrot yellows, induction of adventitious 

buds in stigmas, 207 
Cassava mosaic, effect on yield, 49 
Catechol, effect on disease resistance, 

548 
in onion, role in resistance, 32 

Cauliflower mosaic, effect of tempera
ture on symptoms, 41 

Celery, Septoria, effect of aging seed 
on, 569 

Cell collapse, hypersensitivity reaction 
to virus causing, 479 

Cell division, effect of water deficit on, 
317 

in crown gall tumor cells, 228 
Cell enlargement, effect of water deficit 

on, 317 
Cell metabolism, effect of nutrient de

ficiencies on, 280 
Cell nutrition, host parasite relations, 

279 
Cell permeability, effect of temperature 

and light intensity, 261 

Cell wall, effect on resistance, 392 
Cell wall constituents, 147 
Cell wall degradation, by Fusarium 

oxysporum f. vasinfectum, 173 
Cell wall structure, effect of wood de

cays on, 174 
Cell walls, breakdown of pectic sub

stances in, Pseudomonas sofona-
cearum, 172 

change by enzymatic hydrolysis, wood 
decay, 175 

decomposition of, 146 
dissolution of, by Sclerotinia liberti-

ana, 161 
effect of rots on, 175 
enzymatic dissolution of, in blights, 

171 
pectic substances in, 150 
penetration by Botrytis, 161 

Cells, autonomy of, non-self-limiting 
tumors, 222 

death by toxic substances, 156, 163 
entry of virus into, 547 
host, hunger mechanisms, 281 
morphogenetic effects in gall forma

tion, 213 
named by Robert Hooke, 66 
nature of disintegration, 146 
normal, transformation to crown gall 

tumor cells, 232 
Cellobiase, in cellulose hydrolysis, 147 
Cellobiose, from hydrolysis of cellulose, 

148 
Cellulase, C1 enzyme, 148 

Cx enzyme, 148 
electrophoresis of, 149 
from Myrothecium, 149 
production by apple rotting fungi, 163 

by canker producing fungi, 165 
by Ceratocystis ulmi, 173 
by Cladosporium cucumerinum, 165 
by Colletotrichum, 166 
by Fusarium oxysporum f. lycoper

sici, 173 
by Polyporus palustris, 177 
by Pseudomonas solanacearum, 174 
by Verticillium alboatrum, 173 

Cellulose, enzymes in degradation, 147 
hydrolysis of, multienzymatic theory, 

148 
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swelling factor, 148 
unienzymatic theory, 147 

mechanisms of breakdown, 146, 148, 
181 

steps in degradation, 147 
structure of, 147 

Cellulose covering, of hyphae, 423 
Cellulose cushion, in defense, 423 
Cellulose decomposition, effect of lignin, 

149, 176 
Celosia, inherited fasciation, 210 
Cephalosporium gregatum on soybean, 

impaired water movement in stem, 
328 

Ceratocystis, on elm, effect of defolia
tion, 536 

light predisposition, 531 
Ceratocystis fagacearum, oak wilt, effect 

on cell walls, 172 
tylosis formation in oak, 412 

Ceratocystis ulmi, Dutch elm disease, 
effect on cell walls, 172 

effect of pH on toxin formation, 575 
elm, therapy of, 575 
enzyme production by, 173 
persistence in symptomless trees, 580 

Ceratostomella fimbriata, effect on res
piration, 301, 358, 378, 379, 382 

fungitoxic substances in infected tis
sue, 453 

hypersensitivity and respiratory in
crease, 381 

increased respiration of host by, 352 
on sweet potato, accumulation of as

corbic acid, 369 
accumulation of metabolites, 376 
effect of dinitrophenol, 364 
effect on organic phosphorus, 361 
effect on protein synthesis, 361 

uncoupling action of ipomeamarone, 
301 

Cercospora, host reaction to, 170 
Cercospora beticoh, in seeds, control by 

ultrasound, 39 
infection through stomata, 398 
resistance to, role of diffusible inhibi

tors, 442, 443 
sugar beet, cork formation, 407 

Cercospora musae on banana, epidemic, 
47 

Cereal diseases, estimating disease in
tensity, 126 

Cereal rust, effect on food supply, 48, 49 
intensity-loss tables, 137 
pictorial scale of disease intensity, 124 

Chalara quercina, oak, tylosis formation, 
412 

Charge, electric, effect on chemothera
peutants, 578, 579 

Chelating agents, toxins, 291 
Chemistry, in plant protection, 33 

relation to plant pathology, 33, 43 
Chemistry of defense, 435 
Chemotaxis, 443 
Chemotherapeutants, 570 

absorption by stems, 580, 581 
acetylated phenols as, 595 
activation in plants, 587 
administration of, 577 
adsorption in soil, 577 
amides as, 595 
antibiotics, oak wilt, 594 
captan, cucumber scale, 582 
decomposition by fungi, 578 
decomposition in soil, 577 
detection in plants, 585 
detoxication in plants, 586, 587 
diaminoazobenzene, 589 
4,5-dimethyl thiazolyl-2-thioglycolate, 

580, 581 
effect of charge, 578, 579, 585 

on hypersensitivity reaction, 494 
of plants on, 586 

entry into plant, 578, 579, 581, 582 
esters as, 595 
excretion of, 588 
growth regulants as, 596, 597 
half-life, in plants, 586 
microbial, 576, 577 
mode of action, 588 
8-quinolinol, 589 
resistance of pathogens to, 596 
sodium benzothiazolyl-2-thioglycolate, 

582 
specificity of, 576 
synthesis of, 595 
synthetic, 593 
systemic antibiotics as, 593 
translocation, 584, 586 

Chemotherapy, 15, 36, 570 
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bleeding canker, maple, 589 
chocolate spot, bean, 593 
Dutch elm disease, 582, 589 
formaldehyde, 571 
Fusarium, tomato, 578 
inactivation of vivotoxins, 588, 589 
late blight, potato, streptomycin, 591 
lime sulfur, 571 
mercuric chloride, 571 
modifying pH, 575 
natural, 590 
organic mercury, 571 
relation to growth regulant action, 598 
selective accumulation, 576 
sodium dinitrocresylate, 571 
systemic, 570, 572 

fungicidal action, 589, 590 
topical, 569, 570, 571 

Cherry, sweet, effect of grafting on dis
ease susceptibility, 541 

Cherry buckskin, control by grafting, 
545 

Cherry leafspot, cycloheximide semicar-
bazone in therapy, 593 

Chestnut blight, disinfection of seeds by 
infrared, 39 

Endothia parasitica, toxin production 
by, 165 

spread through population, 102 
ChloreUa, effect of wildfire toxin on, 294 
4-Chloro-3,5-dimethylphenoxyacetic 

acid, callus formation, 572 
Chloroform, effect on defense, 459 

effect on hypersensitivity reaction, 493 
Chlorogenic acid, in defense, 453 

in disease resistance, 445, 446, 590 
p-Chlorophenoxyacetic acid, effect on 

fruit production, tomatoes, 263 
ester, effect on fruit set, 264 

p-Chlorophenyl rhodanine, root knot 
therapy, 565 

Chlorophyll, effect of rust infections on, 
293 

loss of, in peach leaf curl, 198 
tobacco, effect of Pseudomonas tahaci 

infection on, 293 
Chloroplasts, destruction of, in infec

tion, 288 
effect of hypersensitivity reaction to 

virus on, 478, 479 

Chlorosis, produced by wildfire toxin, 
157 

Chocolate spot on bean, as high sugar 
disease, 597 

therapy of, 593 
Chrysanthemum aspermy, deformation 

of flowers, 268 
Cihoria caruncoloides on mulberry, 

floral infection, 267 
Cicatrice, effect on defense, 402 
Cladosporium, effect on embryo in tran

sitional infections, 266 
of tomato, on Datura roots, disposi

tion to disease, 541 
Cfodosporium carpophilum, cork reac

tion of peach fruits to, 407 
shothole reaction of Prunus amygda-

lus to, 409, 410 
Cladosponum cucumerinum, cellulase 

production of, 165 
cucumber scab disease, dry rot, 164 
gum reaction of cucumber to, 413, 

414 
necrogenous defense against, 427 
wall thickening of host on invasion, 

416 
Cladosporium herbarum, invasion of to

mato fruits by, 265 
Cladosporium pisi, in legume abnor

malities, 264 
Classification, by microbes, 11 

by process affected, 12 
by symptoms, 10 
theory of, 10 

Clasterosporium carpophilum, shot hole 
reaction to, 409, 410, 477, 480 

Claviceps, wheat, predisposition by 2,4-
dichlorophenoxyacetic acid, 537 

Clamceps paspali, effect on floret forma
tion, 268 

Clamceps purpurea, effect on food, 50 
flower infection, 209, 267, 268, 270 
invasion of young tissue by, 271 
overwintering of, 267 
relation to ergotism, 50 

to invasion by Ustifogo tritici, 270 
Climacteric, respiratory increase during, 

362, 363 
Clover, crop reduction by powdery mil

dew, 117 
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sweet, wound tumor disease, effect of 
hereditary constitution, 234 

Club root, functional failure of roots, 
220 

infection by penetration, 221 
nature of hypertrophy, 220, 221 

Coccomyces hiemalis, therapy of, 593 
Coccomyces prunophorae, cork reaction 

of Prunus domestica, 408 
cicatrice formation by Prunus domes

tica, 407 
Coccus oleae, olive, pseudodrupe induc

tion by, 252 
Cochliobolus miyabeanus, on rice, in

creased respiration, 352 
nutrient effects on mechanical re

sistance, 401 
Coenzymes, essential nutrient constitu

ents of, 280 
Coffee rust, 87 

effect on coffee production, 47, 51 
on social habits, 51 

Cohesion theory of water conduction, 
333 

Cold, effect on flower parts, 258 
Collenchyma, effect on defense, 400 
Colletotrichum, on bean, wounding pre

disposition, 534 
cellulase production by, 166 
effect of low sugar levels on infection, 

540 
lesion production in anthracnose, 166 
pectic enzyme production, 166 

Colletotrichum sp., tobacco anthracnose, 
production of toxin by, 166, 167 

Colletotrichum circinans on onion, 
chemistry of resistance, 32, 498 

pigments in defense, 439 
Colletotrichum fahatum, on sugar cane, 

heat induced susceptibility, 528 
Colletotrichum lindemuthianum, on 

bean, susceptibility to, 526, 528 
hypersensitivity reaction of Phaseolus 

to, 477 
specificity of phytoalexins for, 502 

Colletotrichum lini, flax anthracnose, 
formation of cellulase, 166 

Colletotrichum linicolum, hypersensi
tivity reaction of Linum to, 477 

Colletotrichum phomoides, pectinolytic 

enzyme production by, 166 
Colletotrichum trifolii, on clover, age 

susceptibility, 526 
Collybia velutipes, cellulose decomposi

tion by, 147 
Compatibility between pathogen and 

host, 461 
Compost, effect on disease, 539 
Concatenate diseases, 265 
Condition, not disease, 5 
Conduction, dysfunction of conductive 

elements, 328 
vascular, 328 

Conductivity, effect of wilt disease on, 
340 

electrical, of tissues, effect of hyper
sensitivity reaction on, 488 

Conidiophore formation, carbohydrate 
requirement, 306 

Control, wheat bunt, fungicidal, 78 
Copper, deficiency in meadow grasses, 

effect on feeds, 51 
effect on disease, 533 

on resistance, 536 
on suberization, 543 

Copper salts, action on wheat bunt, 74, 
82 

see also Copper sulfate 
Copper sulfate, as seed treatment, early 

use, 78 
production for fungicidal use, 34 

Cordus, Valerius, herbalist, 65 
Cork, in defense, 398, 402 
Corn pollen, cause of leaf bleaching, 

tobacco, 272 
Cortex, disintegration of, 165 

stem, necrosis in damping-off, 167 
Corynebacterium on tomato, effect of 

soil moisture on susceptibility, 531 
Corynebacterium diphtheriae, biosynthe

sis of toxin in, 358 
Corynebacterium fascians, auxin de

struction in host, 205 
induction of fasciation, 210 

Corynebacterium michiganense, adven
titious roots on tomato, 201 

latent seed infection, tomato, 265 
pectic enzymes produced by, 172 

Corynebacterium sepedonicum, pectic 
enzymes produced by, 172 

potatoes, fluorescence of lesions, 39 
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Corynespora cucumerinum, hypersensi
tivity reaction of Cucumis to, 477 

Coryneum beijerinckii, pericarp, stone 
fruits, 265 

Cotton, destruction by bacterial blight, 
47 

tensile strength of, effect of fungi, 177 
Cotton wilt, fluorescence in, 339 
Coumarins, accumulation, in infected 

plants, 375 
fluorescence in diseased tissue, 39 
role in disease resistance, 380 

Cranberry false blossom, adventitious 
root formation, 201 

effect on sepals, 206 
Cronartium, currant, effect of day length 

on susceptibility, 531 
Crop culture, destruction by disease, 109 
Crop sampling, methods, 128, 129, 130 
Crop yield, relation to prices, 107, 108 
Crops, appraisal of yield, 103, 105, 119 

statistical demand curves, 108 
yield forecasts, 114 

Crotalaria, antholysis, virus infection, 
207 

Crown gall, 225 
autonomy of cells, 225 
recovery from, 240 
secondary tumors, 225 
stimulation of adventitious roots, 

Kahnchoe and tomato, 201, 202 
sunflower, growth in culture medium, 

226 
tomato, radiation therapy, 567 
transplants to healthy host, 226 
tumor inducing principle, 233 

Crown gall bacteria, attenuated strains 
of, 233 

production of epinasty, tomato, 197 
role in alteration of host cells, 233 

Crown gall disease, plants, comparison 
with animal tumors, 222 

Crown gall tumor cells, conversion of 
tobacco pith cells to, 229 

factors affecting growth, 228 
morphological differentiation, 226 
production of root-stimulating sub

stance by, 202 
Cucumber mosaic, production of abnor

mal growth, 201 

reduced infection following Erysiphe, 
542 

Cucumber scab, systemic fungicides for, 
593 

Cucumber scab disease, Cfodosporium 
cucumerinum, dry rot, 164 

Cucumber scale, chemotherapy, 582 
Cucumbers, enzyme factor in softening, 

163 
Cucumis sativus, hypersensitivity reac

tion to Corynespora, 477 
Cucurbita pepo, Bacillus vulgatus infec

tion through stigmas, 269 
Culture, effect on disease, 525 
Culture filtrates, effect on disease re

sistance, 505 
Culture methods, microorganisms, early 

development of, 74, 82 
Curling, leaves, disease symptom, 198 
Curvuhria, turf, effect of moisture, 569 
Cuticle, dysfunction, in wilt, 341 

effect on defense, 392 
maturing fruits, infection through, 

269 
penetration through, 392 

Cyanide as toxin, 441 
Cycle, life, of smut fungi, description 

of, 82, 83 
Cycloheximide, effect on rust, 525 

half-life in cherry, 586 
Cyclonium oleaginum, on olive, starva

tion from defoliation, 279 
Cylindrocarpon ehrenbergi, cork reaction 

of legumes to, 409 
Cytidylic acid, role in autonomy of 

tumor cells, 231 

D 

Dactylella spp., nematode catching fun
gus, 43 

Dalapon, action on floral bud develop
ment, 260 

Damping-off, 167 
Damping-off fungi, enzyme production 

by, 167 
toxin production by, 168 

Dasyscypha on larch, cold predisposi
tion to, 529 

Datura stramonium, changes in seed 
capsules, etch virus, 208 
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Day length, effect on disease, 531 
DDT, effect on disease resistance, 544 
Decay, type of disease, 144 
Decay of tissue, effect of temperature, 

light intensity, 261 
Decay of wood, effect on cell wall 

structure, 174 
role of enzymes in, 176 

Decay of xylem tissue, 171 
Decay processes, nature of, in relation 

to phytopathology, 179 
Decomposition of cell walls, 146 
Decomposition of cellulose, mechanism, 

146 
Decomposition of plant tissue, by fungi 

and bacteria, 146 
Defense, against mycorrhizae, 450 

antitoxic, 402 
as a process, 461 
biochemistry of, 435 
browning in, 428 
cellulose cushion in, 423 
chemical, 461 
chlorogenic acid in, 453 
cork in, 398, 402 
cuticular, 392 
cytological, 391 
diffusible inhibitors in, 449 
dynamics of, 14, 449 
effect of abscission layers on, 409, 

410, 411 
of auxin levels on, 461 
of callus on, 416 
of chloroform on, 459 
of cicatrice on, 402 
of collenchyma on, 400 
of 2,4-dichlorophenoxyacetic acid 

on, 460, 461 
of diethyldithiocarbamate on, 460 
of diffusible substances on, 438 
of 2,4-dinitrophenol on, 460 
of epidermis on, 392 
of ethanol on, 460 
of fertilizer on, 400 
of gliotoxin in, 442 
of gum on, 413 
of indoleacetic acid on, 461 
of ionizing radiation on, 461 
of lenticels on, 397, 398, 399 
of lignin on, 395, 406 

of maleic hydrazide on, 460 
of naphthaleneacetic acid on, 461 
of narcotics on, 459 
of oxidative pathway on, 460 
of phelloderm on, 407 
of phellogen on, 407 
of plant excretions on, 439, 441, 

442, 443, 444 
of protocatechuic acid on, 440 
of respiratory poisons on, 459 
of sclerenchyma on, 400 
of silicic acid on, 395 
of sodium fluoride on, 460 
of stomata on, 394, 395, 397, 398, 

399 
of streptomycin on, 460 
of temperature on, 395 
of thiourea on, 460 
of wounding on, 393 

fungitoxic substances in, 451, 452, 
453 

gummous deposition in, 411 
histological, 391, 392 
injury as cause of, 453, 454 
ipomeamarone in, 453 
metabolic formation of toxins in, 456, 

457 
metabolic origin of, 458 
metabolism related to, 455 
nucleic acid in, 449 
phenols in, 440, 444, 453 
physiology of, 435 
polyphenols in, 429, 453 
proteins in, 449 
relation of oxidase to, 458 

of "papilla" to, 421 
of phenoloxidase to, 459 
of pigments to, 439, 458, 459 
of polyphenoloxidase to, 458, 459, 

460 
of quinones to, 458, 459 

static, 392 
suberin in, 398, 402 
tannin in, 407 
tylosis in, 411 
wound substances in, 453, 454 

Defense device, alkaloid, 445 
tomatin as, 445 

Defense mechanism, hypersensitivity re
action as, 499 
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Defense mechanisms, disease, relation 
to respiration, 378, 455, 456, 460 

Defense reaction, autonomous, 400 
histogenic, 401 
induced, 400 
necrogenous, 427 
photosynthesis increase, in diseased 

plants, 298 
plasmatic, 424 

Deficiency, water, pathogenic mech
anism, 313, 317 

Deficiency diseases, therapy, 573 
Deficiency of nutrients, see listing for 

specific element 
Defloration, effect on disease, 536 
Defoliation, effect on disease, 536 

on water uptake, 336 
on yield, 134, 135 

example of natural therapy, 565 
pathogenic effect on host, 279 
perennials, prolonged effect of, 279 

Demarcation tissues, development of, in 
hypersensitivity, 477 

Deposition, gummous, in defense, 411 
Detoxification, metabolic, in defense, 

456 
Detoxification of chemotherapeutants, 

by fungi, 578 
in plants, 586, 587 

Dextrins, from hydrolysis of starch, 158 
Diaporthe citri, cork layers in response 

to, 403 
Diaporthe nomurai on mulberry, lentic

ular invasion, 399 
Dichlone, effect on disease resistance, 

537 
2,4-Dichlorophenoxyacetic acid, callus 

formation, 572 
effect on defense, 460, 461 

on fruit set, 264 
on high sugar diseases, 597 
on quinone oxidation, 593 
on resistance, 537 

floral effects, 260 
2,4-Dichlorophenoxypropionic acid, effect 

on quinone oxidation, 592 
DidymeUa on raspberry, predisposition 

by Thomasinia, 542 
DidymeUa on tomato, predisposition by 

2,4,6-trichlorophenoxyacetic acid, 
537 

Dieback, due to water deficit, 322 
Diet, effect of plant disease on, 8 
Diethyldithiocarbamate, effect on de

fense, 460 
Differentiation, effect of water deficit 

on, 317 
Diffusion pressure deficit, 314, 316 
1,7-Dimethylfluorene, gibberene, 194 
4,5-Dimethyl thiazolyl-2-thioglycolate, 

chemotherapeutant, 580, 581 
Dinitrophenol, effect on disease resist

ance, 537 
on defense, 460 
on disease resistance, 32 
on respiration, infected plants, 364, 

365 
inhibition of florigen synthesis, 259 

Diplodia on citrus, cold predisposition 
to, 529 

Diplodia on orange, copper predisposi
tion to, 536 

Diplodia natalensis on onion, effect of 
protocatechuic acid, 440 

Discoloration, vascular, 322, 590 
Disease, accumulation of radioelements 

in infected tissue, 292 
autogenetic theory of, 75 
chemical immunization in, 525 
classifications, 10, 11, 12, 70, 104, 

105 
concept of, 5, 7 
deficiency, 21 
distinguished from condition, 5 

from loss, 100, 101 
from pathogen, 5 

early views, 64 
economic significance of, 106 
effect of age on, 526, 538 

of amino acids on, 544 
of carbohydrate balance on, 536 
of compost on, 539 
of culture on, 525 
of day length on, 531 
of defloration on, 536 
of defoliation on, 536 
of fertilizer on, 524 
of frost on, 545 
of gamma radiation on, 531 
of heat on, 545, 550 
of light on, 306, 540, 544 
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of micronutrients on, 533 
of mineral nutrients on, 538 
of narcotization on, 545 
of nitrogen on, 532 
of nutrition on, 532 
of phosphorus on, 532 
of potassium on, 532 
of soil moisture on, 525, 539, 544 
of sugar on, 522, 539, 541, 544 
of sulfur on, 533 
of turgor on, 541 
of vernalization on, 529 
of water soaking on, 530 
of wilting on, 541 
of X-radiation on, 531 
on biotic complex, 102 
on fluctuations in crop yield, 105 
on host nutrition, 277 
on osmosis, 340 
on transpiration rate, 324 

enzymological aspects of, 351, 352 
first proof of role of microorganisms, 

73 
frequency of occurrence, 107 
germ theory of, 67 
hunger aspect of, 279 
importance in early crops, 107 
in reproductive organs, 250 
methods for measuring, 119 
nature of, 5 
parasitic theory of, 76 
process of, 7 
proneness to, 521 
proof of contagious nature, 69 
relation of environment, 86 

to injury, 7 
to plant population, 101 

theories of water flow in, 333 
transmission of, 6 
virus—see virus disease 

Disease appraisal, crop sampling, 128 
economic effects of disease, 119, 139 
forest, 113, 125, 126 
intensity measurements, 120 
methods of sampling, 127 
objectives, 118, 127 
of crop losses, 119 
standards, 119 
statistical treatment, 120 
use of color photography, 130 

Disease control, and predisposition, 545 
Disease development, dynamics of, 112 
Disease intensity, coefficient of injury, 

136, 137 
correlation of symptoms, 124 

with yield, 114, 135 
descriptive scales, 122 
determinations, 131, 132, 133 
estimate of, 117 
logarithmic scales of, 123 
recorded as per cent, 121 
regressions, 138 
loss ratio, 131, 133, 134 

tables, 137 
Disease loss, correlation with potential 

yield, 105 
cumulative, 105 

Disease-loss appraisal, effect of defolia
tion, 134, 135 

Disease loss calculations, large regions, 
138 

Disease losses, effect of genetic uni
formity, 272 

hidden, 104 
in products, 103 
need for data, 140 

Disease prediction, in agriculture, 115 
Disease resistance, 14, 391 

breeding for, 85 
Disease severity index, for large areas, 

127 
Disease surveying, use of infection in

dex, 126 
Disease surveys, importance of, 116 
Disease symptoms, fruits, effect of po

tassium excess, 254 
Disease tempo, 112 
Disease type, and predisposition, 546 
Diseases, and poisoning of food, 50 

antiquity of, 62 
chronic, relation to crop yields, 112 
effect of environmental conditions on, 

41 
on food production, 47, 48 
on history, 53 
on land use and value, 106 
on yield and quality, 106 

endemic, destructiveness of, 107 
high sugar, 597 
infectious, effect on reproduction, 265 
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low sugar, 597 
naming of, 13 
nutritional, 252 
pathological processes of, 13, 14 
pericarp, influence on seeds, 250 
physiogenic, 86 
physiological abnormalities, 110 
post-harvest effects, 110, 114 
processes affected by, 14 
social effects of, 8, 48 
useful, ergot of rye, 103 

pine trees, flow of resin, 103 
vegetative, affecting reproduction, 266 
virus, host recovery from abnormal 

growth, 240 
Disinfection, relation to therapy, 564 
Disintegration, cellular, nature of, 146 

tissues, 159 
early concepts, 145 

Dispersal, spores, effect of wind, 42 
Dissociation, relation to fungitoxicity, 

582 
Distortion, leaves, disease symptom, 198 
Dormancy, incomplete winter, caused 

by witches'-brooms, 204 
woody plants, effect of photo-induc

tion, 259 
Dosis curativa, 571 
Dosis tolerata, 571 
Dothichiza on poplar, release of toxins, 

predisposition by, 540 
vigor predisposition, 538 

DothideUa ulei, effect on rubber pro
duction, 47 

DothioreUa, citrus, cold predisposition 
to, 529 

Downy mildew, grape, seriousness of, 
109 

Downy mildews, genetic basis for resist
ance to, 448 

hypersensitive reactions to, 474 
Draculacephala mollipes, gall induction, 

sugar cane, extracts from, 215 
Drought, effect on fruit, 256 
Dry rots, type of disintegration, 164 
Dutch elm disease, Ceratocystis ulmi, 

effect on cell walls, 172 
enzyme production by, 173 

effect of growth regulants on, 598 

therapy of, 575, 580, 581, 582, 589 
vascular discoloration in, 590 

Dynamics of defense, 449 

Ε 

Early blight, reactions of hosts to, 27 
Eau Grison, discovery of, 79 
Eelgrass, "wasting disease" of, effect on 

marine ecology, 102 
Electivity, of pathogens, for host tis

sues, 270 
Electrodusting, 38 
Electron microscope, use in virus stud

ies, 40 
Electrophoresis, cellulase, 149 
Elongation, internodes, response to fun

gal infection, 192 
Elsinoe, cicatrice formation by host in 

response to, 402 
Ehinoe araliae, cork reactions of hosts 

to, 407 
Emboli, gas, effect on water flow, 333 
Embryo infections, 267 

Ustihgo, 267 
Endoconidiophora fagacearum, tylosis 

formation in oak, 412 
Endophyllum sempervivi, effect on 

auxin content, leaves, Sempervivum 
sp., 193 

growth effects on houseleek, 192 
Endopolygalacturonase, 151 
Endopolymethylgalacturonase I, 151 
Endopolymethylgalacturonase II, 151 
Endotherapy, 569 
Endothia parasitica, chestnut blight, 

toxin production by, 165 
cork formation by chestnut, reaction 

to, 407 
disinfection of seed by infrared, 39 
tylosis formation in chestnut, 412 

Endoxerosis, lemon, water relations of, 
569 

Energy, for water absorption, 320 
Entomology, relation to plant pathology, 

30 
Entry, effect of shading on, 550 

of water soaking on, 550 
of virus, into cells, 547 
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Entyloma oryzae on rice, mechanical re
sistance to invasions, 400 

Environment, relation to plant diseases, 
86 

Enzymes, activation of, infected tissue, 
361, 362 

ascorbic acid, 368 
ascorbic acid oxidase, wheat, effect of 

rust on, 32 
blocking of, 293 
cellular, changes during hypersensi

tivity reactions, 484 
cellulolytic, effect on permeability, 

340 
on water flow, 329 

cellulose degrading, 147 
concentration of, relation to respira

tion rate, 354, 367 
copper, activation of, in infected 

plants, 368 
cytochrome, 368, 369, 370 
effect on growth, 191 

on permeability, plasma membrane, 
283 

flavoprotein, activation of, in infected 
plants, 369 

glutaminic acid decarboxylase, wheat, 
effect of stem rust on, 32 

glycolic acid dehydrase, wheat, effect 
of stem rust on, 32 

oxidase, terminal, 367, 368 
oxidative, role in disease resistance, 

498, 499 
pectic, 150, 151 

effect on water flow, 329 
natural inhibitors of, 163 
of yeast, 152 
production by bacteria, 160 
production by Colletotrichum, 166 
relation to wilt, 304, 323 
role in maceration, 180 

pectolytic, effect on permeability, 340 
polyphenol, 368 
polyphenol oxidase, activation of, in 

infected plants, 369 
production by damping-off fungi, 167 

by fungal haustoria, 295 
by root and foot rot fungi, 168 

proteolytic, 158 

respiratory, inhibitors of, effect on 
disease resistance, 32 

role in hypersensitivity reaction, 
487 

role in plant disease, 304, 351, 352 
in wood decay, 176 

Enzyme complexes, host, action of para
site on, 295 

Enzyme formation, wood decay fungi, 
early work on, 177 

Enzyme systems, activation of, 367, 368, 
369 

control of photosynthesis by, 278 
Epidermis, effect on defense, 392 

plasma, resistance in, 391 
Epinasty, 322 

induction by pathogens, 197 
role of ethylene in, 197 

Equilibrium, dynamic, normal plant, 
190 

Eradication, as control measure, 85 
Ergot, rye, medical aspects of, 10, 103 
Ergotamine, formation of, in ovary, 270 
Ergotism, convulsive, 50 

decline of, 9, 10 
severity of, 50 

Erwinia, apple susceptibility to, mois
ture content, 530 

carbohydrate requirements of, 159 
lettuce susceptibility to, effect of age, 

526 
potato susceptibility to, 526, 528, 530 

Erwinia spp., cellulase production by, 
161 

Erwinia amylovora, attraction of flowers 
for insect vectors, pathogens, 269 

on pear, susceptibility to, 530 
penetration of floral organs, 269 
resistance to antibiotics, 596 

Erwinia aroideae, mechanism of macera
tion by, 163 

pectic enzymes of, 152, 160 
Erwinia atroseptica, on potato, tuber 

rotting after irradiation, 568 
pectic enzymes of, 160 

Erwinia carotovora, cellulase from, 161 
effect of pressure on susceptibility to, 

531 
on potato, tuber rotting after irradia

tion, 568 
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tissue breakdown by, 159, 160 
Erwinia chrysanthemi, pectic enzymes 

from, 160 
Erwinia maydis, cellulase from, 161 

pectic enzymes from, 160 
Erwinia phytophthora, production of hy-

ponasty, 197 
Erwinia tracheiphila, effect of zoogloeae 

on wilting, Curcurbits, 304 
Erysimum cheiranthoides, nature of hy

pertrophy, club root, 220 
Erysiphe, hypersensitivity reactions to, 

474 
on barley, effect of silicon nutrition, 

533 
predisposition by herbicidal oils, 

537 
sunflower, predisposition by boron, 

533 
on bean, effect of osmotic pressure on 

infection, 533 
effect of soil moisture, 525 
predisposition, 534, 538, 542 

on Bromus, predisposition by organic 
solvents, 537 

on clover, effect of sugar nutrition, 
540 

on cucumber, reduced infection of 
cucumber mosaic virus after, 542 

on lettuce, susceptibility, age, 526 
on wheat, effect of host nutrition, 

532, 533 
effect on photosynthesis, 293, 307 
reduced infection following Tilletia, 

542 
and cowpea, pH effect, 534 

Erysiphe cichoracearum, effect of lithium 
nutrition on, 534 

hypersensitive reaction to, 474 
Erysiphe graminis, accumulation of 

radioelements in host, 292 
effect of host nutrition on, 538 

of preinoculation environment on, 
538 

on respiration, 293, 299, 301, 351, 
352, 355, 486 

metabolic resistance of, 486 
on barley, acid phosphatase relations, 

295 

genetics of hypersensitive reaction, 
482 

on Bromus, heat-induced susceptibility 
to, 528 

on wheat, blocking of Pasteur effect, 
301 

carbohydrate metabolism, 285 
carbon balance, 286 
environmental requirements of, 306, 

307 
penetration of non-hosts, 478 

Erysiphe polygoni, effect of soil moisture 
and nutrition on, 539 

effect on transpiration of host, 335 
hypersensitive reaction to, 474 
on bean, heat-induced susceptibility, 

528 
Escherichia coli, streptomycin-requiring 

strains of, 585 
Esters, as chemotherapeutants, 595 
Ethanol, effect on defense, 460 
Ethylene, epinastic growth response in 

tomato plants with Fusarium wilt, 
197 

inhibition of seed germination, 251 
production by pericarp, 251 

Ethylene bisdithiocarbamate, effect on 
potato yields, 34 

Eucharis susceptibility to Botrytis, effect 
of turgor, 541 

Euphorbia cyparissias, effect of Uromyces 
pisi infection on leaves, 192 

elongation, stems, response to Uro
myces pisi infection, 192 

European canker on apple, Nectria gal-
ligena, callus tissue formation, 165 

Exclusion, as control measure, 85 
chemical, 444 

Excretion, chemotherapeutants, 588 
Excretions, from flax roots, effect on de

fense, 441, 442 
from leaves, as defense device, 442, 

443, 444 
Exobasidium oxycocci, on cranberry, 

mesophyll deformation, 336 
Exopolygalacturonase, 151 
Exopolymethylgalacturonase, 151 
Extension service, formation of, 91 
Exudations from leaves, effect of wilt on, 

322 



640 SUBJECT INDEX 

F 
Famine, relation of plant disease to, 49 
Fasciation, classifications of, 209, 210 

genie, 210 
induced by Corynhacterium fascians, 

210 
by X-irradiation, 210 

Fertilizer, effect on defense, 400 
on disease, 524 

Festuca sp., on Anguina agrostis, effect 
on feeds, 50, 51 

Filtrates, culture, effect on disease re
sistance, 505 

Fire blight, effect of intercellular hu
midity on, 568 

on pears, effect of low nitrogen fer
tilization on, 545 

therapy of, 545, 565 
Fischer's rule, 252 
Flagging, of leaves, 317 
Ffovobacterium, on potato, susceptibil

ity and moisture content, 530 
Flax, anthracnose, Colletotrichum lini, 

cellulase production by, 166 
Flax roots, excretions of, effect on de

fense, 441, 442 
Flax rust, races of, 25 
Flooding injury, to leaves, 321 
Florigen synthesis, inhibition by 2,4-

dinitrophenol, 259 
Florigens, flowering hormones, 259 
Flower deformation, chrysanthemum 

aspermy virus, 268 
Flower infection, Claviceps purpurea, 

270 
Flower infections, stone fruits, 269 
Flower initiation, factors influencing, 253, 

259, 261 
Flower organs, growth changes in dis

ease, 205, 207 
Flower parts, effect of infection on, 206 

of low temperature on, 258 
Flower pathogens, 266 
Flower primordia, attack by fungi, 267 

factors affecting, 250 
Flowering, effect of calcium deficiency, 

255 
of gibberellic acid on, 196 
of gibberellins from Gibberella fuji-

kuroi infection, 266 

of infection on, 192, 193 
of iron deficiency, 255 
of magnesium deficiency, 255 
of tomato big-bud virus on, 196 

herbaceous plants, effect of photoin-
duction, 259 

initiation of, effect of temperature, 257 
Flowering hormones, florigens, 259 
Flowers, double, in Rhododendron fer-

rugineum, gnats, 205, 206 
in Valerianella carinata, by mites, 

205 
fungi on, 267 
metamorphoses of parts, by fungus 

infections, 206 
pistillate, stimulated development by 

Ustihgo scabiosae, 208 
Fluorescence, in cotton wilt, 339 

ultraviolet, use in diagnosis, 38 
Foliage, entry of chemotherapeutants, 

581, 582 
necrosis of, 169 

Food, poisoning by plant diseases, 50 
Foot rot fungi, enzyme production of, 

168 
Foot rots, 168 
Forecasts of crop yields, 114 
Forecasts of disease losses, 115 
Forest disease appraisal, 113, 125, 126 
Forest pathology, foundations of, 83 
Franklinielfo insularis, vector of spotted 

wilt virus, 31 
Frenching, histology of affected leaves, 

199 
tobacco, 199 
tobacco, physiology of, 200 

Frost, effect on disease, 545 
Frost injury, effect of infection on sus

ceptibility to, flowers, 258 
Fruit, fungi on, 266, 267 

hypertrophied, produced by Taphrina 
pruni in Prunus, 208 

Fruit diseases, estimating intensity of, 
124, 126 

Fruiting, effect of temperature range on, 
257, 261 

Fruits, infections through lenticels or 
cuticle, 269 

maturation of, changes in food re
serves, 250 
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modification by disease, 208 
parthenocarpic, 251 
underdeveloped, 251 

Fuchsius, Leonhardus, herbalist, 65 
Fumago, olive and citrus, defoliation by, 

279 
Fungi, acceptance of role as pathogens, 

77, 78 
binomial nomenclature, 72 
damping-off, 167 
effect of infection by, on floral parts, 

206 
fossil, 62 
hypersensitivity reactions to, 473, 475, 

476 
methods of culture, development of, 

74, 82 
obligate biotrophic, definition, 473 
polymorphism of, discovery, 77 
proof of reproduction in, 67, 68 
seed-borne contaminants, 266 
smut, life cycles, description of, 82, 

83 
Fungi imperfecti, races of, 25 
Fungicide, Bordeaux mixture, discovery 

of, 84 
sulfur, discovery, 79 
systemic, 593 
use in controlling wheat bunt, 74, 78, 

82 
Fungicide application, technology of, 37 
Fungicide evaluation, use of infection 

index, 126 
Fungicides, development of, 34 

formulation of, 35 
specificity of, 35 

Fungitoxicants, formed in host, 456, 457 
Fungus infections, independence from 

plant reproductive state, 268 
6-Furfurylaminopurine, effect on genetic 

tumors, 239 
requirement for growth of normal 

cells, 231 
role in autonomy of tumor cells, 229 

Fusaria lactis, decomposition of lignin 
by, 169 

Fusaria nivale, decomposition of lignin 
by, 169 

Fusaric acid, 589 
detoxication of, in tomatoes, 587 

effect on permeability, 338 
effect on wilting, 321, 324 
wilt toxin, 156 

Fusarium, cellulose decomposition by, 
173 

damping-off and root rotting by, 167, 
168, 321 

effect on root hair production, 326 
on beans, wounding predisposition, 

534 
on cotton, predisposition to Rhotylen-

chus, 542 
on potato, effect of temperature on 

hypersensitivity, 491 
effect of UV-irradiation of tubers, 

494 
predisposition to, 529, 534, 536, 542 

on raspberry, predisposition by Thom-
asinia, 542 

on tomato, chemotherapy, 578 
effect of host nutrition, 532 

of soil moisture on susceptibility, 
531 

of X irradiation of host on, 531, 
567 

predisposition, 531, 534, 537, 538 
on wheat, predisposition by Tilletia, 

542 
pectic enzymes of, 168 
poisoning of rye by, 50 
reaction to pigments of onion scales, 

440 
role of enzymes in invasion of host, 

181 
susceptibility to, effect of age, 526 
toxin formation, permeability rela

tions, 284 
toxins, effect on host respiration, 357 

Fusarium spp. increased respiration of 
cotton by, 352 

reactions of hosts to, 27 
Fusarium avenaceum infection, peas, ef

fect of sand-blasting, 42 
Fusarium bulbigenum, infection, carried 

by seeds, tomato, 265 
inhibition of, after inoculation of 

plants, 453 
Fusarium bulbigenum lycopersici, 

tomato, effect on permeability of 
host cells, 283 
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Fusarium caeruleum, dry rot of potato, 
164 

fluorescence of infected tissue, 38 
potato, heat induced susceptibility to, 

528 
Fusarium conglutinans, on cabbage, 

water relations in, 322 
Fusarium culmorum, floral infection by, 

271 
Fusarium lini, gas embolism theory, 333 

on flax, response of cells to invasion, 
416 

Fusarium lycopersici, mechanism of vas
cular discoloration of host, 330 

on tomato, effect on root hair pro
duction, 326 

heat induced resistance to, 528 
toxins and permeability changes in, 

338 
toxins, effect on metal components of 

host, 291 
Fusarium moniliforme, bakanae disease, 

rice, 193 
cellulase production by, 167 
pectic enzymes of, 152, 167 

Fusarium niveum on watermelon, tylo
sis formation by host, 332 

Fusarium oxysporum, fungi toxicity in 
pea seedlings after inoculation, 453 

Fusarium oxysporum f. batatas, tylosis 
formation in sweet potato, 412 

Fusarium oxysporum f. lini, effect of 
flax root excretions on, 441 

Fusarium oxysporum f. lycopersici, cel
lulase production by, 173 

detoxification of phenols, 592 
host resistance after irradiation, 567, 

568 
on tomato, effect on permeability of 

host cells, 283 
on xylem, 303 

relation to seeds, 265 
respiratory inhibitors, 379 

tomato wilt, effect on vascular tissue, 
173 

production of ethylene, 197 
toxins, effect on enzymes of hypo

cotyl, 357 
wilt toxins of, 156 

Fusarium oxysporum f. pisi, hetero-
karyosis in, 25 

role of diffusible material in resist
ance to, 442 

Fusarium oxysporum f. vasinfectum, cot
ton, cell wall degradation, 173 

tissue breakdown by, 173 
Fusarium solani f. pisi, peas, fungi-

toxicity in seedlings after inocula
tion, 453 

Fusarium vasinfectum, cotton, symptoms 
of 339 

Fusarium wilt, cotton, control of nema
todes for, 545 

ionic imbalance of leaf cells, 340 
mineral imbalance in diseased host, 

328 
role of toxins in water shortage, 322 

cotton and tomato, vein-clearing 
symptoms in, 337 

effect of growth hormones on, 598 
formation of adventitious roots, 201, 

202, 203 
fusaric acid in, 589 
low sugar disease, 597 
scoring disease intensity, 121 
tissue breakdown in, 173 
tomato, epinastic symptoms in, 196, 

197 
mechanism of vascular discoloration, 

590 
role of enzymes in stem plugging, 

329 
of phenols in, 590, 591 

therapy of, 587, 596, 597 
viscosity of tracheal fluid of host, 

333 
tomatoes, effect of gibberellic acid on, 

522 
Fusarium wilts, inheritance of resistance 

to, 85, 86, 448 
interference of water transport in, 

303 

G 
Galactans, components of hemicelluloses, 

155 
Galacturonic acid, from pectin hydrol

ysis, 151, 160 
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Gall, cone, witchhazel, produced by 
Hormaphis hamamelis, cytology, 214 

Gall formation, beech leaves, changes 
induced by Mikiofo fagi, 215 

morphogenetic effects on plant cells, 
213 

Gallic acid, in resistance, 445 
Galls, 212 

insect, 212 
determinate growth of, 216 
morphological specificity, 212, 213 

scroll, 198 
stimulating substances, nature of, 213, 

214, 215 
Gamma radiation, effect on disease, 531 

therapy, 567 
Gas emboli, effect on water flow, 333 
Gastrodia elata, effect of ArmiUaria 

mellea infection on flowering, 266 
Gels, effect on water flow, 331 
Gene complement, effect on tumor 

formation, 223 
sweet clover, role in development of 

wound tumor disease, 234 
Generation, spontaneous, 63, 64 
Genes, control of hypersensitivity re

actions by, 480, 481 
Genetics, and predisposition, 548 

breeding for disease resistance, 24 
relation of hypersensitivity to, 480, 

481 
Genetics in resistance, 448, 449 
Genetics of pathogenicity, 25 
Germ theory of disease, 67 
Germinative transmission, 267 
Giant cells, development of, in root 

knot, 220 
GibbereUa, on corn and wheat, effect 

of soil moisture on susceptibility, 
531 

GibbereUa fujikuroi, bakanae disease, 
rice, 193 

effect of gibberellins on flowering, 266 
on root system, 326 

of toxins on host plant, 321 
fusaric acid formation by, 356 
gibberellins produced by, 195 

GibbereUa lateritium, on mulberry, len
ticular invasions, 399 

Gibbered saubinetii, toxins, effect on 
respiration of host tissue, 357 

Gibbered zeae, grain, toxicity in feeds, 
50 

Gibberellic acid, 194 
effect on flowering, 196 

on Fusarium wilt, 522 
on wilting, 321 

reversal of stunting effects, 196 
structural formula, 195 

Gibberellin A, 194 
Gibberellin Alt as growth regulator, 195 
Gibberellin B, 194 
Gibberellin C, 194 
Gibberellin X, 194 
Gibberellins, effect on root growth, 326 

on seed germination, 266 
effects on growth, grains, 193 
fungal metabolites, 193, 195 
induction of parthenocarpy, tomatoes, 

196 
produced by GibbereUa fujikuroi, 195 
role in bakanae disease, rice, 193 

Gibberene, 194 
Gibberic acid, 194 
Glasshouse, effect on disease resistance, 

549 
Gloeosporium, lesion production in an-

thracnose, 166 
on coconut, effect of potassium nutri

tion on, 532 
Gloeosporium kawakamii, on Paulownia, 

cork formation, 407 
GfomereUa cingulata, cellulase produc

tion by, 163, 166 
Glucose, from hydrolysis of cellulose, 

148 
β Glucosidase, in cellulose hydrolysis, 

147 
Glutamine, role in autonomy of tumor 

cells, 231 
Glutaminic acid decarboxylase, wheat, 

effect of rust on, 32 
Glycerol, use as humectant in chemo

therapy, 584 
Glycolic acid dehydrase, wheat, effect 

of rust on, 32 
Glycolic acid oxidase, inhibitors of, ef

fect on hypersensitivity reaction, 487 
Glycolysis, effect of infection on, 299 
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Glycolysis: Respiration balance, wheat 
Oidium infection, 299 

Gnats, induction of flower doubling in 
Rhododendron ferrugineum, 205, 
206 

Gnomonia on sycamore, wounding pre
disposition, 534 

Gnorimoschema galhesolidaginis, larval 
secretion changes induced in stems, 
215 

Grafting predisposition, 541 
Grain, rust, early views on, 64, 71 
Grains, effects on growth by gibberel-

lins, 193 
Granville wilt, on tobacco, epinastic 

symptoms, 197 
Granville wilt bacterium, Pseudomonas 

solanacearum, type of tissue break
down, 172 

Granville wilt disease, effect on distribu
tion of growth substances, petioles, 
197 

Graphium ulmi, see Ceratocystis ulmi, 
Dutch elm disease 

Greenhouse, effect on disease resistance, 
549 

Griseofulvin, half-life in plants, 586 
Growth, abnormal, 23 

effect of enzymes on, 191 
of toxins on, 191 

in diseased plants, 189 
induced in host cells by peach leaf 

curl, 198 
virus diseases, host recovery from, 

240 
witches' brooms, 23 

cellular, stimulation in club root, 221 
changes of, in diseased floral organs, 

205 
effect of gibberellins on, 195 

of water deficit on, 317 
root, effect of disease on, 325 
stimulation of, by pathogens, 192 
vegetative, effect of reproduction, 250 

Growth correlations, reproduction, in
fluence of environmental conditions, 
262 

Growth factors, autonomy of tumor cells, 
229 

for pathogen, role in host suscepti
bility, 496 

synthesis by genetic tumors, 238 
Growth movements, effect of virus dis

eases on, 198 
Growth pattern, amorphous changes in, 

211 
Growth patterns, conditions modifying, 

190 
plant tumors, 223 

Growth promoting substances, syn
thesis, in wound tumor, 236 

Growth rate, relation to respiration, in
fected tissue, 361 

Growth regulant action, relation to 
chemotherapy, 598 

Growth regulants, as chemotherapeut
ants, 596, 597 

effect on flowering, 259 
on sugar levels and disease, 593, 

597, 598 
Growth requirements, normal cells, 231 
Growth substances, distribution in peti

ole, effect of Granville wilt on, 197 
effect on size of crown gall tumors, 

233 
similarity of pathogen metabolites to, 

191 
Guanylic acid, role in autonomy of tumor 

cells, 231 
Gum, effect on defense, 411, 413 
Gum materials, effect on water move

ment, 331, 412 
Guttation, 315 

chemotherapeutants, 588 
Gymnosporangium, on apple, age sus

ceptibility, 526 
Gymnosporangium of pear on quince 

root, disposition to disease, 541 
Gymnosporangium juniperi-virginianae, 

nutrient relations in culture, 285 

Η 

Hales, Stephen, "Vegetable Staticks," 67 
Half-life, chemotherapeutants, in plants, 

586 
Halo blight, oats, standard for disease 

intensity, 124 
Haustoria, fungi, production of enzymes 

by, 295 
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Heat, effect on disease, 545, 550 
Heat-induced susceptibility, 528 
Heat therapy, 566 

peach yellows virus, 198 
Helicobasidium mompa, infection cush

ion, 404 
on sweet potato, reactions to infec

tion, 352, 361, 362, 365, 416, 418 
Helminthosporium, as low sugar disease, 

597 
cellulolytic enzymes of, 168 
effect on embryo in transitional infec

tions, 266 
on host, 170 

foot rots on graminaceous hosts, 168 
on rice, factors affecting mechanical 

resistance, 396 
reaction to invasion, 415 

on wheat, distribution of radioele-
ments in infections, 292 

predisposition by Tilletia, 542 
Helminthosporium toxin, effect on respi

ration, 356 
Helminthosporium avenae on oats, cell 

wall thickening in response to, 416 
Helminthosporium carbonum on potato, 

accumulation of metabolites, 376, 
380 

fungitoxic components, 453 
Helminthosporium gramineum, hyper

sensitivity reaction of Hordeum to, 
477 

seed contaminant, effect on plant, 266 
tissue reactions to, 489 

Helminthosporium maydis, hypersensi
tivity reaction of Zea to, 477 

Helminthosporium oryzae, rice famine 
from, 49 

Helminthosporium sativum, infection by, 
following vaccination, 505 

rot and seedling blight, wheat, toxin 
production of, 168, 169 

Helminthosporium victoriae, detoxifica
tion of products of, by host, 456 

effect of 2,4-dichlorophenoxyacetic 
acid, 592 

toxin production by, 157 
Hehtium seminicola, infection of Alnus 

seed, 267 
Hemicellulases, 155 

Hemicelluloses, breakdown by wood-
decay fungi, 177 

decomposition of, 155 
in cell walls, 147, 155 

Hemileia vastatrix, effect on coffee pro
duction, 47, 51 

on coffee, effect on social habits, 51 
severity of, 51 

Herbalists, 65 
Heteroecism, in rusts, discovery by De-

Bary, 81 
Heterokaryosis, in Fusarium, 25 
Hexachlorobenzene, specificity of, 35 
Hexose monophosphate pathway, in res

piration of infected plants, 370, 374 
mechanism of, 371 

Histology, dry rot, fruits, Chdosporium 
cucumerinum, 164 

leaf spots, 169, 170 
leaves, frenching disease, 199 

Hordeum sativum, effect of Erysiphe 
graminis on respiration, 486 

hypersensitivity reaction to Helmin
thosporium, 477 

hypersensitivity reaction to Septoria, 
477 

Hormaphis hamamelis, cytology of cone 
gall produced on witchhazel, 214 

Host, action of parasite on metabolism, 
284 

and pathogen relationship, effect of 
reproductive activity on, 271 

effect of parasite incubation on, 305 
Host parasite relations, 86, 87, 279, 472 
Host range, of pathogens, causes for, 

hypersensitivity reaction, 509 
Host starvation, mechanisms of, actions 

of pathogens, 279, 308 
Host tissues, factors affecting physico-

chemical environment for patho
gens, 272 

Hosts, toxic substances from, 438 
uncongenial, 455 

Humectants, use in chemotherapy, 584 
Humidity, effect on abscission, 256 

on disease, 41 
on flowering, 256 
on foliar absorption of chemothera

peutants, 584 
on infection by Sclerotinia, 269 
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on mature fruits, 256 
on predisposition, 529 

intercellular, effect on disease develop
ment, 568 

Hunger mechanisms, cellular, 281 
Hybrids, Nicotiana, spontaneous tumors 

of, 237 
polyploid, Nicotiana, development of 

tumors, 238 
Hydrogen ion, effect on predisposition, 

534 
Hydrogen ion concentration, role in dis

ease resistance, 497, 549 
Hydrocyanic acid, formation of, in win

ter crown rot of alfalfa, 169 
Hydrolysis, enzymatic, effect on cell wall 

structure, wood decay, 175 
Hylemyia cilicrura, vector of bacterial 

soft rot, 30 
Hyoscyamus, presence of gibberellin in, 

196 
Hyperplasia, effect on water flow, 331 
Hyperplasiae, leaves, effect on transpira

tion, 336 
Hypersensitivity, description of, 470, 

471, 472 
genetic aspects of, 480, 481, 482 
morphological reaction, 473, 489, 490 
physiological aspects of, 482, 488 
reaction to Phytophthora infestans, 

471 
to sucking insects, 471 
to Venturia inaequalis, 471 
to viruses, 471, 478, 479 

reactions to bacteria, 479 
to fungi, 473, 474, 476 
to Synchytrium, 475 
to Ustifogo kolleri, 476 
to Ustihgo tritici, 476 

recognition in rusts, 471, 474 
relation of host nutrients to require

ments of pathogen, 492, 493, 496, 
497 

to chemotherapy, 596 
to obligate parasitism, 482 
to respiration, 379, 380, 381, 485, 

486, 487 
Hypersensitivity reaction, accumulation 

of radioelements accompanying, 489 
antagonistic action of rust fungi, 502 

antibody formation in host accom
panying, 499 

changes in cellular compounds dur
ing, 484, 485 

chemical basis for, 499, 500, 501 
Cucumis sativus to Corynespora cu

cumerinum, 477 
development of antibiotic properties 

during, 502 
development of demarcation tissues 

in, 477 
ecological aspects of, 508 
effect of cadmium on, 494 

of carbon dioxide concentration, 
492 

of chemotherapeutants on, 494 
of chloroform on, 493 
of light, 491 
of narcotics on, 493 
of respiratory inhibitors on, 486, 

487 
of streptomycin on, 494 
of sulfonamides on, 494 
of temperature, 490 
of ultraviolet radiation on, 494, 495 
of water supply, 493 
of X-rays on, 494, 495 

external factors affecting, 490 
Hordeum sativum to Helminthospor

ium, 477 
to Septoria passerini, 477 

immunological aspects of, 495 
Linum usitatissimum to Colletotri

chum, 477 
local lesions, viruses, 478 
nature of, 452, 458, 506, 507, 508 
nutritional changes in host after in

fection, 499 
of tobacco to potato X virus, 479 
Phaseolus vulgaris to Colletotrichum, 

477 
phylogenetic aspects of, 508 
phytoalexins, 501, 502, 503 
Pyrus malus to Venturia inaequalis, 

476 
rate of, bean to Phytophthora infes

tans, 483 
in rust infections, 483 
potato to Synchytrium, 483 
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relation to host range of pathogens, 
509 

shot hole symptoms, 477 
to Pellicularia fihmentosa, 477 
to Pythium, 477 
to Rhizoctonia, 477 
Zea mays to Helminthosporium may-

dis, 477 
Hypertrophy, nature of, club root, 220 
Hyphae, cellulosic covering of, 423 
Hyponasty, production by Erwinia phy

tophthora, 197 

I 
Immunity, acquired, 450, 503, 504, 542 

by antibody formation, 454 
humoral, 506 
induced, by antibody formation, 454 

Immunology, relation to hypersensi
tivity, 495 

Incipient wilting, definition of, 319 
Incubation period, disease, effect on 

host, 305 
Index, therapeutic, 570, 571 
Indoleacetic acid, effect on defense, 461 

on development of genetic tumors, 
239 

levels of, in rust infections, 377 
production of, by Pseudomonas sol

anacearum in culture, 202 
β-Indolacetic acid, action on flowering 

hormone, 259, 260 
growth effects on root hairs, 217 

Infection, by club root pathogen, 221 
chemical changes in host following, 

499 
effect on auxin levels, 193 

on flowering, 192, 193 
on uncoupling of respiration, 358, 

359 
quantity of, relation to altered respi

ration, 378 
Infections, zones of, accumulation of 

starch in, 298 
Infection index, in disease intensity, 122 

use in disease surveying, 126 
in fungicide evaluation, 126 

Inflorescences, changes in, by diseases, 
208, 209 

Infrared radiation, therapy, 567 

Inheritance, resistance to disease, 24, 85, 
86 

Inhibitors, diffusible, in defense, 449 
natural, of pectic enzymes, 163 
pathogen, in disease resistance, req

uisites for proof of, 497 
produced by pathogen, 449 
respiratory, effect on hypersensitivity 

reaction, 486, 487 
Injury reactions, 453, 454 
Inositol, role in autonomy of tumor 

cells, 231 
Insects, spread of disease by, 30 

sucking, hypersensitive reaction to, 471 
with latent virus, 550 

Insect vectors, pathogens, attraction to 
flowers, Erwinia amylovora, 269 

Internal decline, lemon, water relations 
of, 569 

Internodes, elongation response to fungal 
infection, 192 

Intumescences, 211 
Invasion, effect of hyphal cushion on, 

447 
of resin in, 428 

fungistatic substances in response to, 
452 

Ionizing radiation, effect on potato tuber 
rots, 568 

therapy, crown gall, tomato, 567 
Ions, imbalance of, in wilt disease, 340 
Ipomeamarone, effect on respiration, 358 

formation of, in black rot of sweet 
potato, 358, 377, 378 

Ipomeamarone in defense, 453 
Ipomeanin, formation of, in black rot of 

sweet potato, 377, 378 
Irish famine, and potato disease, 76 

historical influence of, 54 
Iron, effect on disease, 533 
Iron deficiency, effect on flowering, 255 

stems, tomato, action of lycomarasmin, 
291 

Irradiation, Nicotiana hybrids, effect on 
tumor formation, 237 

Irritation, chemical, effect on tumor 
formation, Nicotiana hybrids, 237 

production of tumors by, 223 
Isoleucine, production of frenching 

symptoms, 200 
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Κ 

Kalanchoe, adventitious root formation 
stimulated by crown gall, 202 

Kleb's rule, 252 
Koch's postulates, 437 

use in toxin theory, 323 
Kunkelia nitens, effect of infection on 

flowering, Rubus, 265 

L 
Laminar flow, vascular stream, 331 
Land value, effect of diseases, 106 
Late blight, potato, and Irish famine, 76 

cause of, 77 
disease intensity scale, 123 
losses from, 49 

tomato, seriousness of, 109 
reactions of hosts to, 27 

Latent mosaic, on potato, magnitude of 
loss, 117 

Leaf cast, example of natural therapy, 
565 

Leaf cells, damaged, effect on water loss, 
337, 338 

Leaf histology, leaves affected with 
frenching disease, 199 

Leaf intumescence, changes in palisade 
parenchyma, 211 

Leaf spot, banana, severity of, 47 
cherry, therapy of, 593 

Leaf spots, as low sugar diseases, 597 
histology of, 169, 170 

Leaf spotting fungi, enzyme production 
in vitro, 170 

histology of host tissues, 170 
Leaf surface, effect on transpiration, 336 
Leafhoppers, vectors of virus diseases, 

30, 235 
Leakage of cell contents, effect of toxins 

on, 338 
Leaves, distortion by disease, 192, 196, 

198 
flagging of, 317 
flooding injury to, 321 
modification of morphology by french

ing disease, 199 
parasitized, auxin content of, 193 
permeability of, effect on water loss, 

338 

water retaining capacity of, 323 
wilting of, 317 

Leeuwenhoek, Anthony, discovery of 
microorganisms, 67 

Lemon, endoxerosis, therapy of, 569 
Lenticels, effect on defense, 397, 398, 

399 
maturing fruits, infection through, 

269 
Lenzites, brown rot fungus, use in isola

tion of lignin, 175 
cellulose decomposition by, 175 

Lepidium sativum, club root, nature of 
hypertrophy, 220 

Leptonecrosis, potato leaf roll virus, 304 
Leptosphaeria on raspberry, predisposi

tion by Thomasinia, 542 
Leptosphaeria juncina, callus formation 

by Juncus effusus, 419, 420 
Lesions, infected, demarcation of, 402 

local, as hypersensitivity reaction to 
viruses, 478 

Lettuce, bacterial soft rot, effect of 
vacuum cooling on, 568 

Bremia infection, effect of light in
tensity on, 307 

Leucine, production of frenching symp
toms, Nicotiana rustica, 200 

Leucostoma personii on cherry, peach, 
cork formation, 408 

Life cycles of smut fungi, description of, 
82, 83 

Light, and reproduction, 258 
effect on disease, 540, 544 

on floral initiation, 253 
on hypersensitivity reaction, 491 
on predisposition, 531 

Light intensity, effect on disease de
velopment, 306 
on seed germination, 260 

Light spectrum, rays affecting floral in
duction, 260, 261 

Lignification process, schematic, 153 
Ligni-tuber, 419 

composition of, 423 
Lignin, carbon source for white rot 

fungi, 154 
decomposition by species of Fusaria, 

169 
decomposition of, 152, 177 
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effect on cellulose decomposition, 
149, 176 

on defense, 395, 406, 416 
enzymatic degradation of, 154 
in cell walls, 147, 153 
in secondary cell walls, 154 
isolation, from wood, by Lenzites, 175 
resistance to decomposition by micro

organisms, 152 
structure of, 153 

Lilac, powdery mildew of, 101 
Linum usitatissimum, hypersensitivity 

reaction to Colletotrichum, 477 
Lithium, effect on disease, 533 
Little leaf of brinjal, change of leaf 

shape by, 336 
Long day plants, 259 
Loss, crop, in relation to plant disease, 

101, 102 
Low temperature, effect on predisposi

tion, 529 
Lycomarasmin, wilt toxin, 156 
Lycomarasmin-iron complex, 291 
Lycoperdon, spore clouds from, 69 

Μ 

Macropsis fuscula, vector of rubus 
stunt, 30 

Macrosporium, effect of low sugar levels 
on infection, 540 

on tomato, effect of defoliation, 536 
of fruit removal on susceptibility, 

536 
Macrosporium leaf spot, clover, rate of 

infection, 139 
Magnesium, effect on disease, 533 
Magnesium deficiency, effect on flowers 

and fruit, 255 
Maize, stimulation of pistillate flowers 

by Ustilago zeae infection, 208 
Maize rust, effect on yield, 48 
Maleic hydrazide, action on floral bud 

development, 260 
effect on crown gall, tomato, 567 

on defense, 460 
on high sugar diseases, 597 
on resistance, 537 

Maltase, 158 
Manan, in gymnosperms, hemicellulose 

component, 155 

Manganese, deficiency in seeds, effect 
on feeds, 51 

effect on disease, 533 
Maple, bleeding canker, chemotherapy, 

589 
Verticillium, effect of moisture and 

oxygen in stem, 568 
Maravalia hyalospora, covering of haus-

toria by host, 423 
Media, development of synthetic, 28 
Medicine, relation to plant pathology, 4 
Melampsora on flax, predisposition by 

boron, 533 
Melampsora goeppertiana, growth effects 

on Vaccinium, 192 
Melampsora lini, effect of host irradia

tion on, 494 
epidermal resistance of flax to, 393 
genetics of hypersensitive reaction to, 

481 
MelampsoreUa caryophyllacearum, 

witches'-broom, silver fir, nature of, 
204 

Melandrium, effect on pistillate flowers 
of Ustdago violacea, infection, 207 

Mehidogyne, gall formation by, 219, 220 
Mesophyll, chloroplasts of, association 

with Oidium colonies, 288 
Metabolism, action of parasite on, 284 

effects of hypersensitivity reaction on, 
485, 486 

host, effect of toxins on, 281, 282 
powdery mildew, wheat, 295, 296 
related to defense, 455, 458 

Metabolites, consumption by parasites, 
282 

excretion of, by root, 326 
pathogens, similarity to growth sub

stances, 191 
Metamorphosis, floral parts, induced by 

fungus infections, 206 
Meteorology, in relation to plant path

ology, 40 
Methionine, wildfire toxin antagonist, 

157, 294 
Microbiology, soil, relation to plant 

pathology, 43 
Microfibril, cellulose, 147 
Micronematus galliccila, gall induction 

on willow, 213 
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Microorganisms, classification of diseases 
by, 11 

discoveries of Antony van Leeuwen-
hoek, 67 

methods of culture, development, 82 
production of toxic substances, 156 

of tumors by, 223 
Microscope, compound, improvements 

of Robert Hooke, 66 
Middle lamella, breakdown of pectic 

substances in, Pseudomonas sofona-
cearum, 172 

decomposition of, 146 
degradation of pectic substances in, 

160 
enzymatic dissolution of, by Botrytis 

sp., 161 
pectic substances in, 149 
role of calcium, 263 
woody cells, 154 

Mikiofo fagi, gall induction by, 215 
Mildew, grape, control of, 79, 84 

wheat, therapy, 494 
Mineral imbalance, effect of root injury 

on, 328 
Mineral nutrients, effect on disease, 538 
Mineral nutrition, effect on predisposi

tion, 532 
of plant, effect on hypersensitivity re

action, 492, 493 
Mites, alteration of floral parts by, 205 
Mixed infections, 542 
Mode of action, chemotherapeutants, 588 
Moisture, effect on Curvuforia on turf, 

569 
intracellular, effect on powdery mil

dews, 568 
modification of, in therapy, 568 

Moisture content of stems, effect on 
maple Verticillium, 568 

Moisture-induced susceptibility, 530 
Mold infections, tomato fruit, 265 
Molybdenum, deficiency effects, 574 
Monilinia, on peach, predisposition by 

Taphrina, 542 
and apricot, susceptibility, age of 

tissues, 526 
pectic enzymes in infection, 542 

Monolinia fructicoh, reaction of Im-
patiens halsaminea to, 478 

sensitivity to phenols, 591 
Monilia laxa, almond flowers, weather 

relations of, 265 
Monochaetia unicornis, epidemic on 

cypress, 47 
Monogalacturonic acid, from enzymatic 

hydrolysis, pectic substances, 151 
Morphology, pathological, 23 
Motor cells, avenue of entry, 395 
Mottle-leaf, citrus, zinc therapy of, 573, 

574 
Mucorales, hemicellulose decomposition 

by, 155 
Mulberry, ovary infection by Cihoria 

caruncoloides, 267 
Multienzymatic theory, hydrolysis of 

cellulose, 148 
Mutation, somatic, relation to changes in 

tumor cells, 240 
Mutations, by gamma rays, 40 
Mycena citricolor, on coffee, therapy by 

defoliation, 565 
Mycologists, effect on the science of 

plant pathology, 5 
Mycology, early development of, 72 

relation to plant pathology, 27 
Mycorrhiza, 28 

development of, 424, 425, 426 
Mycorrhizae, defense against, 450 

effect on physiology of plant, 266 
plasmatic defense reactions to, 424 
reaction of Gastrodia cells to, 426 
tubular sheath formation by orchids, 

420, 421 
MycosphaereUa, host reaction to, 170 
Mycosyrinx cissi, invasion of peduncles 

by, 270 
Myrothecium, cellulase, 149 
Myrothecium verrucaria, cellulase from, 

147, 155 
cellulose decomposition by, 147, 148 
Cx enzyme from, 148 
cycloheximide destruction by, 578 

Mytilococcus ulmi, olive, pseudodrupe 
induction by, 252 

Ν 

Naming of diseases, 13 
Naphthaleneacetic acid, action on flow

ering hormone, 260 
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effect on defense, 461 
growth requirement for, 231 
role in autonomy of tumor cells, 229 

Naphthoxyacetic acid, effect on blacken
ing reaction, 592 

β Naphthoxyacetic acid, ester, effect on 
fruit set, 264 

Narcotics, effect on defense, 459 
on hypersensitivity reaction, 493 

Narcotization, effect on disease, 545 
Nastic responses, resulting from wilt 

diseases, 196, 197 
Necrosis, effect on water loss, 337 
Nectria, on chestnut, seasonal predis

position, 527 
on spruce, cold predisposition to, 529 

Nectria galligena, histology of action, 
165 

on apple, predisposing factors, 536 
Nematode, root knot therapy, 565 
Nematode galls, correlation with soil 

infestation, 125 
Nematodes, Anguina agrostis, on fescue 

grasses, poisoning from, 50 
hatching factors, 43 
Heterodera marioni, on tomato, effect 

of composting on, 539 
Heterodera rostochiensis, giant cell 

formation by, 23 
radiation therapy, 567 

Meloidogyne, production of root knot 
by, 219 

pathogenic, effect on land use and 
value, 106 

Rhotylenchus, cotton, predisposition 
to Fusarium, 542 

Nematology, 21 
Nephotettix apicalis, vector of dwarf 

disease, rice, 30 
Nicotiana hybrids, differentiation of 

tumor tissue in culture, 239 
tumor development, effect of wound

ing, 237 
tumors, 237, 238 

Nicotiana glutinosa, hypersensitivity re
action to tobacco mosaic virus, 478 

Nicotiana tabacum, hypersensitivity re
action to potato X virus, 479 

Nitrogen, effect on disease, 532 

nonprotein, deficiency in tissues, 
tobacco mosaic virus, 291 

Nitrogen compounds, oat plant, effect 
of rust infection on, 290 

Nitrogen deficiency, effect of mycor-
rhizae on, 266 

Nitrogen excess, effect on fruit, Baldwin 
spot, apples, 254 

Nitrogen metabolism, wheat, alteration 
by Puccinia graminis tritici, 295 

Nitrogen nutrition, effect on floral ab
normalities, 254 

on plant reproduction, 253 
Nodule formation, physiology of, 218 
Nodules, root, auxin relations, 219 

development of, 217 
structure of, 216 

Normosensitive plants, definition, 472 
Nucleic acid, in defense, 449 
Nucleoprotein, virus, 29 
Nucleus, effect of hypersensitivity reac

tion to virus on, 478 
Nutrient deficiencies, effect on cell 

metabolism, 280 
Nutrient deficiencies and excesses, see 

listing for specific element 
Nutrient deficiency, in resistance, 446 
Nutrient excess, effect on plants, 574 
Nutrient imbalance, therapy, 573 
Nutrients, blocking of transport of, 303 

in infected zone, 284 
lack of, direct hunger, 280, 281 
production of, inhibition by parasites, 

293 
Nutrition, effect on disease, 277, 532 

on hypersensitivity reaction, 492, 
493 

host, effect of neoplastic tissue on, 280 
mechanism of, 278 
of pathogen, factor in host suscepti

bility, 496 

Ο 

Oak, white, anthracnose, cumulative 
effect, 106 

Oak butt-rot, correlation with fire 
wounds, 126 

Oak canker, StrumeUa coryneoidea, 
decay of xylem, 165 
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Oak wilt, chemotherapy with antibiotics, 
594 

gum formation and vascular discolora
tion of host, 331 

Oat rust, effect on plant, 290 
Oats, effect of Puccinia coronata avenae 

infection, 287, 288 
halo blight, standard for disease in

tensity, 124 
Obligate parasitism, hypersensitivity 

relations, 482 
Occlusions, effect on water flow, 331 
Oidium, attack of aging tissue by, 272 

carbohydrate and pigment relations to 
host, 288 

light and C 0 2 relations, 285 
Oidium moniloides, on wheat, effect on 

glycolysis, 300 
on photosynthesis, 296 
on respiration, 297, 299 

Oidium tuckeri, control of, early reports, 
79 

Oligo-uronides, from pectin hydrolysis, 
160 

Olive, effect of mycorrhizae, 266 
fruit drop, effect of Prays oleellus in

festation, 264 
pseudodrupes, 252 

Olpidium viciae, callus formation in 
response to, 419, 420 

plasmatic defense reactions to, 426 
Omphalia citricolor, on coffee, therapy 

by defoliation, 565 
Ontogenetic predisposition, 526 
Oospora, on potato, susceptibility and 

moisture content, 530 
Ophioholus graminis, dysfunction of root 

system caused by, 322 
lignin sheath formation by host, 423 
on wheat, effect on moisture content 

of grain, 262 
Oranges, change of fruit shape, xylopor-

osis disease, 208 
Orcheomyces hircini, defense reactions 

of hosts to, 450 
Organic acids, photosynthetic product, 

278 
Organotrophic diseases, 267 
Ornamentals, disease losses in, 107 
Osmosis, effect of disease on, 340 

Osmotic forces, 314 
Osmotic pressure, in host parasite rela

tions, 284 
Ovaries, fungi attacking, 267 

penetration by Ustihgo tritici, 268 
stimulation by Taphrina aurea in 

poplar, 208 
Overgrowths, self-limiting, 211 
Oxalic acid, damage to cells by, 164 

effect in diseased carrots, 156 
production by Aspergillus niger, 169 

Oxazolinone in resistance, 445 
Oxidase, ascorbic acid system, effect on 

resistance, 32 
relation to defense, 458 

Oxygen content of stems, effect on maple 
Verticillium, 568 

Ρ 

Pace-makers, role in controlling respira
tion, 353 

"Papilla," relation to defense, 421 
Parasexuality, role in origin of races, 26 
Parasite, 7 

action on enzymatic complexes of host, 
295 

on host metabolism, 284 
site of infection, relation to effect on 

tissues, 281 
Parasites, action on plasma membrane, 

282 
development of cell hunger in hosts, 

279 
effect on growth of plants, 190 
entry via reproductive parts, 269 
obligate, action on Pasteur effect, 

host, 303 
effect on host photosynthesis, 302, 

303 
factors inhibiting development of, 

285 
on reproductive organs, relation to 

physiology, 264 
Parasitism, obligate, hypersensitivity re

lations, 482 
physiology of, 81, 86, 87 

Parenchyma, decay of, 159 
Parenchyma cells, growth response to 

peach leaf curl, 199 
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Parthenocarpy, 251 
Bartlett pear, 252 
tomatoes, induction by gibberellins, 

196 
Pasteur effect, blocking of, in diseased 

tissue, 302 
definition of, 365 
effect of obligate parasites on, 303 
inhibition of, 299, 300, 365, 366 
mechanism of, 367 

Pathogen, and host, compatibility be
tween, 461 

mechanisms of host starvation, 308 
not disease, 5 

Pathogenesis, biochemistry of, 31 
maceration of tissue in, role of pectic 

enzymes, 179 
Pathogenetists, 524, 546 
Pathogenicists, effect on the science, 2 
Pathogens, effect on root absorption, 303 

fungi as, discovery, 77, 78 
influence of reproduction on activity 

of, 271 
metabolites of, similarity to growth 

substances, 191 
of reproductive organs, 266, 269, 270, 

271 
persistence in soil, 44 
seed-borne, 265 
stimulation of growth by, 191, 192 
symbiotic adjustments, 270 

Pathology, derivation of term, 3 
forest, foundation of, 83 

Pathway, oxidative, effect on defense, 
460 

Patulin, effect on permeability, 338 
Pea, mummy, inherited fasciation, 210 
Peach, Sclerotinia fructicoh blossom in

fection, effect of relative humidity, 
269 

Peach leaf curl, abnormal growth in
duced in host cells, 198, 199 

Peach yellows, effect on growth habit, 
198 

transmission, 89 
Pear, fire blight, therapy by pruning, 

565 
Pectase, 150 
Pectic acid, 150 
Pectic acid depolymerase, 151 

Pectin, 150 
hydrolysis by soft rot bacteria, 160 

Pectin depolymerase, 151 
Pectin esterase, 150 
Pectin methylesterase, 150 
Pectin polygalacturonase, 151 
Pectinase, 151 

in wilt disease, 330 
a Pectinglycosidase, 160 
β Pectinglycosidase, 160 

of Rhizopus tritici, 152 
γ Pectinglycosidase, 160 
Pectinic acid, 150 
Pectolase, 151 
Peduncles, elective pathogens, 270 
Pellicularia, on lettuce, effect of light 

on infections, 492 
Pellicularia spp., necroses of cortical tis

sue by, 167 
Pellicularia filamentosa, reaction of re

sistant hosts to, 477 
requirement of hyphal cushion for in

fection, 447 
Penetration, effect of stomata on, 527 

of suberization on, 544 
of wilting on, 531 

mechanical barriers to, 396 
of fungi, into non-hosts, 478 
of host, by club root pathogen, 221 
virus, 547 

Penetration through cuticle, 392 
Penetration through openings, 392 
Penicillic acid, effect on permeability, 

338 
Penicillium on gladiolus, wounding pre

disposition, 534 
on potato, copper predisposition, 536, 

543 
heavy metal predisposition, 537 

Penicillium spp., increased respiration of 
potato by, 352 

Penicillium expansum, antagonism for 
Pythium, 44 

pectic enzyme of, 152 
Penicillium giaucum, response of wheat 

to, 509 
Pennisetum, infection of flower primor-

dia by Tolyposporium peniceUariae, 
267 

Peptidases, 158 
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Perennial rye grass, crown rust of, effect 
in feeds, 50 

Perennials, prolonged effects of defolia
tion, 279 

Pericarp, Coryneum beijerinckii, 265 
production of ethylene, 251 

Pericarp diseases, influence on seeds, 
250 

Pericarp infections, 267 
Periodicity, 527 
Permeability, cellular, alterations of, 282 

and transpiration, 22 
changes during hypersensitivity re

actions, 484, 488 
effect of disease on, 282, 283 
relation to resistance, 284 

effect of alternaric acid on, 338 
of enzymes on, 340 
of fusaric acid on, 338 
of patulin on, 338 
of penicillic acid on, 338 
of polysaccharides on, 340 
of streptomycin on, 338 
of toxins on, 156, 283, 284 
of water deficit on, 318 

leaves, effect on water loss, 335, 338 
root tissues, effect of disease on, 325, 

327, 328 
Peronospora on beet, susceptibility and 

moisture content, 530 
on broccoli, predisposition by emulsi-

fiers, 537 
on tobacco, susceptibility to, effect of 

age, 526 
predisposition to bacteria, cabbage, 

542 
Peronospora corollae, invasion of petals 

by, 270 
Peronospora manshurica, hypersensitive 

reaction to, 474 
Peronospora stigmaticola, invasion of 

stigmas by, 270 
Peronospora viohceae on Knautia ar-

vensis, floral changes induced by, 
206 

Peronosporaceae, light and C 0 2 rela
tions, 285 

Pesticides, effect on yield, disease inten
sity-loss ratios, 134 

for crops, production of, 52 

toxicity to humans, 53 
Petals, elective pathogens for, 270 
Petioles, effect of Granville wilt disease 

on distribution of growth sub
stances, 197 

growth changes in, disease symptom, 
196 

Peziza, spore clouds from, 69 
pH, cellular, role in disease resistance, 

497 
effect on toxin formation by Cerato-

cystis ulmi, 575 
modification of, in chemotherapy, 575 
soil, effect on entry of molecules, 575 

Phaseolus vulgaris, hypersensitivity re
action to Colletotrichum, 477 

Phelloderm, effect on defense, 407 
Phellogen, effect on defense, 407 
Phenoloxidase, relation to defense, 459 
Phenols, acetylated, as chemotherapeu

tants, 595 
changes during hypersensitivity reac

tions, 485 
effect on defense, 440, 444, 453 

on transpiration, 338 
fungitoxicity of, 591 
in wounds, 454 
relation to disease resistance, 445, 

497, 498, 590, 592 
Phenoxyacetic acid, effect on blackening 

reaction, 592 
Phenyl mercury acetate, chemotherapy, 

chocolate spot, bean, 593 
Phialea temulenta, poisoning of rye by, 

50 
Phloem, action of toxin on, in chestnut 

blight, 165 
disintegration of, 165 
dysfunction of, in diseased potatoes, 

23 
effect of potato leaf roll virus on, 304 
histology of parasitism, Nectria galli

gena, 165 
Phoma, beets, effect of phosphorus nu

trition on, 532 
Phoma betae, in seeds, control by ultra

sound, 39 
Phomopsis, citrus, cold predisposition 

to, 529 
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Phomopsis citri, cork layers in response 
to, 403 

Phosphorus, accumulation, cellular, in 
hypersensitivity reaction, 489 

in infected tissue, 292, 301, 360 
effect on disease, 532 

on fruit set, 254 
wound tumor tissue requirement in 

culture, 236 
Phosphorus deficiency, effect on crop 

earliness, 254 
Photoperiodic induction, 258, 259 
Photoperiodicity, relation to tempera

ture, 261 
Photoperiodism, 252, 253 
Photoperiods, abnormal responses to, 259 
Photosynthesis, 278 

effect of hypersensitivity reaction on, 
488 

of parasites on, 293, 302, 303 
of rust infections on, 293, 295 
of water deficit on, 318 

enzymatic systems controlling, 278 
increase, host defense mechanism, 298 
in diseased plants, 22 
intensity of, Erysiphe graminis in

fected wheat, 285, 293, 307 
powdery mildew, wheat, 296 

Photosynthesis:Respiration ratio, altera
tion of, diseased plant, 295 

Phyllody, abnormal growth, 23 
Japanese plum, Caeoma makinoi in

fection, 206 
Phyllosticta, host reaction to, 170 

wound gum reaction of Unshu orange 
to, 413 

Phylloxera, gall induction, 215 
resistance to, hybrid grapes, 85 

Phylloxera vastatrix, reaction of grape 
to, 480, 482 

Physalospora cydoniae, gum barrier to, 
in apple, 413, 414 

on apple, cork formation, 407 
Physalospora obtusa, cellulase produc

tion by, 163, 166 
Physics, relation to plant pathology, 38 
Physiology, relation to hypersensitive 

reactions, 482 
Physiology of defense, 435 

Physiology of parasitism, recognition of, 
81 

Phytoalexins, 459 
formation in host, 501, 502 
in defense, 451, 452 
properties of, 502, 503, 507 
relation to hypersensitivity reaction, 

501 
role in resistance, 33 

Phytomonas stewarti on corn, effect of 
nitrogen deficiency, 493 

interference of water transport in, 
304 

Phytopathology, relation to nature of 
decay processes, 179 

Phytophthora, damping off effect of, 167 
hypersensitivity reactions to, 475, 490 
on citrus, effect of Κ nutrition on, 532 
on hardwoods, therapy of, 566 
on potato, effect on respiration, 378 

genetics of hypersensitive reaction 
to, 482 

predisposition to Fusarium, 542 
reduced infection by viruses X and 

Y, 542 
susceptibility to, 526, 530 

pectic enzymes of, 167 
Phytophthora spp., cellulose degradation 

by, 167 
Phytophthora infestans, adaptation to 

hosts, 508 
defense reactions of potato to, 451, 

452 
effect of ethanol on penetration of po

tato, 379 
of respiratory inhibitors on infec

tion, 380, 487 
on protein synthesis of potato, 362 

genetics of pathogenicity, 25 
hypersensitive reaction to, 471, 475, 

483, 484, 485 
infection and protein content of host, 

22 
infections, therapy, 494, 591 
Irish potato famine, 49, 76 
on potato, accumulation of metab

olites, 376 
antibodies and hypersensitivity, 501 
change in polyphenols after inocu

lation, 453 
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effect of alcohol on reaction to, 493 
of salts, 493 

enzyme relations, 369, 380, 498 
localized resistance, 505 

phytoalexins in host, 380, 451, 452, 
502 

phytotoxic substance from, 157 
races of, 25 
reaction of nonhosts to, 478, 507 

of potato cells to invasion, 364, 
379, 428, 429, 483 

respiratory effects on host, 351, 352, 
486 

susceptibility to, stages of potato 
plants, 272 

tissue reactions to, 488, 489, 490 
Phytophthora parasitica var. nicotianae, 

on tobacco, impaired water move
ment, 328 

Phytotoxicity, 570 
Phytotoxin, production by Phytophthora 

infestans, 157 
a Picolinic acid, 157 
Pigments, brown, in cells, increase dur

ing hypersensitivity reactions, 485 
relation to defense, 439, 458, 459 

Piricularia oryzae, increased respiration 
of rice by, 352 

mechanical resistance of rice to, 394, 
395 

on rice, accumulation of metabolites, 
376 

activation of flavoprotein enzyme 
in, 370 

effect of ethanol on metabolic 
changes of host, 379 

reactions to invasion, 416, 418, 427, 
428 

toxin formation by, 157, 356 
Piricularin, inhibition of polyphenol-oxi

dase system, 157 
Plant diseases, early classification of, 

Fabricius, 71 
Plant excretions, effect on defense, 439 
Plant geography, contributions to Plant 

Pathology, 26 
Plant nutrition, soil chemistry, 44 
Plant pathology, art of, 3 

bacterial trend, 87 
beginning of science of, 4 

contributions to cancer studies, 24 
to entomology, 30 
to genetics, 25 
to morphology, 23, 24 
to mycology, 27 

economic, 81 
economic history of, 108 

value of, 115 
effect of steam age on, 80 
first textbook, 82 
modern emphasis of research, 90, 91 
mycological trend, 81 
nineteenth century, 20 
physiological trend, 86 
relation to other sciences, 20 

to plant physiology, 21, 22 
role in sociology, 46 
science of, 3 
scope of, 20 
virological trend, 89 

Plant physiology, relation to plant path
ology, 21 

Plant population, relation to disease, 
101 

Plant protectants, market for, 34 
Plant tissue, disintegration of, 159 
Plants, diseased, alterations of functional 

relations of, 295 
respiration in, 349, 355 

Plasma membrane, action of parasites 
on, 282 

factors affecting permeability of, 156, 
283 

Plasmodesmata, route of entry, 548 
Plasmodiophora brassicae, club root, 

220, 221 
Plasmopara viticola, hypersensitive reac

tion to, 474 
role of epidermal excretions in infec

tion, 443 
Plum, Japanese, induction of phyllody 

by Caeoma makinoi infection, 206 
Podosphaera, apples, wounding predis

position, 534 
Podosphaera leucotricha, penetration of 

non-hosts, 478 
role of waxes of apple leaves in re

sistance, 443 
Podosphaera pannosa, penetration of 

non-hosts, 478 
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Poisons, respiratory, effect on defense, 
459 

Polarity, molecular, relation to chemo
therapy, 582 

Pollen, effect of temperature on, 257 
harmful nature, 272 
transmission of bean mosaic virus, 

268, 269 
Pollen germination, effect of boron, 254 
Polygalacturonase, 151, 152 
Polygalacturonase I, of Rhizopus tritici, 

152 
Polygalacturonase II, of Penicillium ex

pansion, 152 
Polygalacturonides, 151 
Polymorphism in fungi, discovery, 77 
Polyphenol and resistance, 457 
Polyphenolase inhibitors, effect on dis

ease resistance, 592 
Polyphenoloxidase, 154 

relation to defense, 458, 459, 460 
Polyphenoloxidase inhibitors, effect on 

hypersensitivity reaction, 487 
Polyphenoloxidase system, inhibition by 

piricularin, 157 
Polyphenoloxidase systems, white rot 

fungi, 181 
Polyphenols, accumulation, in infected 

plants, 375 
in defense, 429, 453 
role in browning reaction, 381 
role in disease resistance, 380 

Polyploids, Nicotiana, genetic tumors 
in, 238 

Polyporus annosus, cellulose decomposi
tion by, 147 

Polyporus palustris, cellulase produced 
by, 177 

Polysaccharides, effect in water flow, 
331 

on permeability, 340 
Poplar, stimulation of ovary growth by 

Taphrina aurea, 208 
Poplar susceptibility to Dothichiza, 

effect of turgor, 541 
Population, diseased percentage in diag

nosis, 111 
Population of plants, relation to disease, 

101 

Post infection phenomena, relation to 
hypersensitivity reaction, 499 

Potassium, effect on disease, 532 
role in carbohydrate metabolism, 254 

Potassium nutrition, effect on disease 
symptoms, fruits, 254 

Potato, aerial tubers, effect of Rhizoc-
tonia, 266 

dry rot, Fusarium caeruleum, 164 
golden nematode, radiation therapy, 

567 
irradiation of, effect on tuber rots, 

568 
late blight, and Irish famine, 10, 49, 

76 
and protein content, 22 
disease intensity scale, 123 
identification of fungus, 77 
streptomycin, 591 

leaf roll, change of leaf shape, 336 
cyclic metabolism, starch, 305 
effect on translocation, 23 

on tuber crop, 305 
leptonecrosis, 304 
loss appraisal, regression, 138 

stages of growth and susceptibility to 
Phytophthora infestans, 272 

tuber-borne diseases of, effect in suc
ceeding generations, 105 

Potato diseases, resistance of wild Soh-
num species to, 27 

Potato tubers, Fusarium caeruleum, 
fluorescence of, 38 

Potato X virus, antisera, 29 
hypersensitive reaction in Nicotiana 

tabacum, 479 
reaction of potatoes, 27 
reduced infection following Phytoph

thora, 542 
Potato X and Y on tobacco, suscepti

bility and soil moisture, 530 
Potato Y on Physalis, light predisposi

tion, 531 
Potatoes, reactions to Southern bacterial 

wilt, 27 
Powdery mildew, effect on respiration, 

296, 299, 301, 355 
on clover, crop reduction, 117 
on gooseberry, seriousness of, 109 
on wheat, metabolism, 295, 296 
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photosynthesis, 296 
susceptibility to, effect of water-soak

ing, 530 
Powdery mildews, as high sugar dis

eases, 597 
effect of intracellular moisture on, 568 
genetic basis for resistance to, 448 
hypersensitivity reactions to, 474 

Prays oleellus, effect on fruit drop, olive. 
264 

Predisposition, 15 
chemical, 536 
defined, 521 
diurnal, 527 
effect of atmospheric pressure on, 531 

of humidity on, 529 
of hydrogen ion on, 534 
of light on, 531 
of mineral nutrition on, 532 
of temperature on, 528, 529 

environmental, 528 
ontogenetic, 526 
seasonal, 527 
wounding, 534 

Predisposition and disease control, 545 
Predisposition and disease type, 546 
Predisposition and genetics, 548 
Predisposition and nonparasitic diseases, 

542 
Predisposition and viruses, 547 
Predispositionist, 524, 546 
Pressure, diffusion, deficit of, 314, 316 

osmotic, in host parasite relationships, 
284 

turgor, 314 
wall, 314 

Primula, effect on flowering of Uro
myces primulae integrifoleae infec
tion, 192, 193 

Prior infection predisposition, 542 
Proneness to disease, 521 
Proteases, 158 
Protection, nature of, 564 
Protein, synthesis of, relation to rate of 

respiration, infected tissue, 361, 
362, 363 

virus, in tobacco mosaic infected tis
sues, 290 

Proteinases, 158 
Proteins, in defense, 449 

soluble, changes during hypersensi
tivity reactions, 485 

structure of, in host, factor in host 
specialization, 496, 497 

Protocatechuic acid, effect on defense, 
440 

role in disease resistance, 32, 498, 
548, 590 

Protopectin, 150 
Protopectinase, 152 
Protoplasm, action of toxic substances 

on, 157 
disintegration of, 155 

Protoplasmic streaming, effect of hyper
sensitivity to virus on, 479 

Protoplast, coagulation of, in cells in 
leaf spots, 170 

effect of toxin on, 178 
loss of function, disintegration, 146 

Pruning, chemical, by p-chlorophenyl 
rhodanine, 565 

example of therapy, 565 
Prunus, hypertrophied fruits by Taph

rina pruni infection, 208 
Pseudodrupes, effect of environment, 

252 
olive, production by insect attack, 

252 
Pseudomonas, carbohydrate require

ments of, 159 
on tobacco, nutritional effects, 532 
susceptibility and moisture relations, 

530 
Pseudomonas sp., griseofulvin destruc

tion by, 578 
Pseudomonas angulata, moisture in

duced susceptibility to, 530 
on tobacco, vigor predisposition, 538 
pectinolytic enzyme production by, 

170 
Pseudomonas citri, structure of stomata 

of citrus in resistance to, 397, 398 
Pseudomonas medicaginis, effect of pres

sure on susceptibility to, 531 
Pseudomonas mors-prunorum, hypersen

sitive reaction to, 480 
Pseudomonas phaseolicola, resistance to 

antibiotics, 596 
Pseudomonas savastanoi, infection in 

frost injured grapes, 265 
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of olive pistils by, 264, 265 
on olive, predisposing factors, 536 

Pseudomonas solanacearum, Granville 
wilt bacterium, type of tissue 
breakdown, 172 

pectic and cellulolytic enzymes of, 
172, 173, 174, 329 

production of indoleacetic acid in 
culture, 202 

Pseudomonas solanacearum infection, 
tomato, 202, 539 

Pseudomonas syringae, hypersensitive 
reaction to, 480 

on peach, therapy of, 584 
Pseudomonas tabaci, effect of pressure 

on susceptibility to, 531 
of water soaking on infection, 550 

hypersensitive reaction in hosts of, 
479 

moisture induced susceptibility to, 
530 

on tobacco, effect of high nitrogen 
fertilization, 532 

on chlorophyll, 293 
pectinolytic enzyme production by, 

170 
toxin relations to methionine utiliza

tion, 294 
toxins of, 32, 157 

Pseudoperonospora, cucumber, suscepti
bility, age, 526 

Pseudopeziza, vigor predisposition, 538 
Ptyosome formation, 426 
Puccinia, effect on carbohydrates of 

host, 290 
hypersensitivity reactions to, types of, 

473, 474 
on cereals, effect of nutrition, 532 
on oats, predisposition effect of leaf 

detachment, 534 
on wheat, chemical predisposition, 

537 
effect of metallic micronutrients on 

infection, 533 
on host amino acids, 291 

reaction to, relation to Phytophthora 
reaction, 475 

susceptibility to, 526, 528, 531 
Puccinia carthami, effect on respiration, 

301, 302, 352, 361 

on safflower, accumulation of metab
olites in, 376 

auxin relations of, 377 
Puccinia coronata, on Avena sativa, 

phenols in, 485 
on oats, phosphorus relations, 283 
phytoalexins in hosts, 502 

Puccinia coronata avenae, effect on oat 
plant, 287, 288, 289 

Puccinia coronata var. lolii on rye grass, 
effect in feeds, 50 

Puccinia coronifera, on oats, effect on 
composition of host, 290 
photosynthesis and respiration 

relations, 293, 295 
Puccinia dispersa, in hypersensitive host, 

471 
Puccinia glumarum, effect of light on 

infections, 492 
inheritance of resistance to, 24, 85 
on wheat, oxidase relations, 499 

silicic acid in lesions, 485 
sheath formation about haustoria, 423 
temperature and hypersensitivity to, 

490 
Puccinia graminis, accumulation of 

radio-elements in host, 292 
effect of host irradiation on, 494 
hypersensitive reaction to, 481, 490 
mechanical resistance to, 392, 393, 

400 
wheat, accumulation of metabolites, 

376 
effect of nitrogen nutrition, 532 

on respiration, 301, 352, 486, 
487 

oxidase relations, 499 
starvation of tissues, 278 

reaction of host to, 483 
Puccinia graminis tritici, carbohydrate 

demands of, 306 
effect on wheat enzymes, 32 
on wheat, effect on amino acids, 294. 

295 
on permeability of cells, 283 

stomatal resistance to, 398 
Puccinia helianthi, accumulation of ele' 

ments, in lesions of, 489 
of radio-elements in host, 292 
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effect of detaching cotyledons on in
fection by, 443 

on sunflower, effect on dry weight, 
290 

Puccinia polysora, effect on corn yield, 
48 

Puccinia suaveolens, growth effects on 
Cirsium, 192 

Puccinia triticina, effect of light inten
sity on disease development, 
wheat, 307, 492 

on composition of host, 290 
hypersensitivity to, 490, 491 
infection in relation to stomata, 398, 

528 
mechanical barriers of wheat to in

vasions, 400 
on wheat, oxidase relations, 32, 499 
phytoalexins in host, 502 
resistance to, 497, 498 

Puccinia vincae, growth effects on peri
winkles, 192 

Puccinia viofoe, on Viola sylvestris, 
floral changes, 206 

Pullularia, effect on embryo in transi
tional infections, 266 

Pullularia pullulans, antagonism for 
Pythium, 44 

Pumping action, in upward transport of 
water, 333 

Puncture, resistance to, 396 
Pyridine-2-thiol-N-oxide, conversion in 

plant, 587 
Pyrus malus, hypersensitivity reaction to 

Venturia inaequalis, 476 
Pythium, antagonism by Penicillium and 

Pullularia, 44 
cellulose degradation by, 168 
damping-off effect of, 167, 321 
hypersensitivity reaction to, 477 
on potato, susceptibility and moisture 

content, 530 
pectic enzymes of, 167 

Pythium complectens on geranium, cork 
formation, 408 

Pythium irregulare, cellulose degrada
tion by, 167 

Q 

8-Quinolinol, chemotherapeutant, 578 

Quinone oxidation, effect of chemo
therapeutants on, 593 

Quinones, fungitoxicity of, 591 
relation to defense, 458, 459 
role in disease resistance, 590, 592 

R 

Races, of flax rust, 25 
of Fungi imperfecti, 25 
of Phytophthora infestans, 25 
pathogenic, host resistance to, 25 

Radiation, infrared, use for disinfection, 
39 

ionizing, effect on auxin system, 568 
on defense, 461 

production of tumors by, 223 
Radiation therapy, 566 

crown gall, tomato, 567 
golden nematode, potato, 567 

Radiocobalt, source of gamma rays, for 
mutations, 40 

Radioisotopes, use in fungicide studies, 
40 

Raphanus sativus, club root, nature of 
hypertrophy, 220 

Reaction, abortive, infected cells, 427 
inflammatory, 400 

Regeneration capacity, crown gall tumor 
cells, 227 

Renaissance, modern botany, 65 
Reproduction, effect of infectious dis

eases, 265 
factors affecting, 250, 255, 257, 258 
growth correlations, influence of en

vironmental conditions, 262 
influence on pathogen activity, 271 
interaction nutrition, climate, 261 
plant, effect on vegetative growth, 

250 
plants, effect of nutrition, 253 
proof of, in fungi, 67, 68 
stages of, 250 
vegetative diseases affecting, 266 

Reproduction organs, entry of parasites 
via, 269 

Resin, effect in invasion, 428 
Resistance, age, 526 

and polyphenol, 457 
decreased cellular permeability in, 

284 
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disease, amino acids in, 449 
and hydrogen ion, 549 
benzoic acid in, 445 
chlorogenic acid in, 445 
effect of cell wall on, 392 

of chemotherapeutants on, 593, 
596 

of copper on, 536 
of culture filtrates on, 505 
of DDT on, 544 
of pesticidal chemicals, 537 
of respiratory inhibitors on, 32, 

379, 591, 592 
of sugar levels on, 597 

excretions in, 442, 443 
gallic acid in, 445 
genetic factors in, 24, 85, 448, 449, 

480, 481 
in plasma, epidermal cells, 391 
natural chemotherapy, 590 
nature of, 391, 436 
nutrient deficiency in, 446 
oxazolinone in, 445 
relation to hypersensitivity, 472, 

482 
to nutritional requirements of 

pathogen, 496, 497 
to structure, 392 

respiration of invaded plants, 378, 
381, 382 

role of catechol, 32, 548 
of cellular acidity in, 497 
of oxidative enzymes in, 498, 499 
of pathogen inhibitors in, 497 
of phenols in, 445, 497, 498 
of polyphenols and coumarins in, 

380 
of protocatechuic acid in, 32, 

498, 548 
static, to spread of infection, 399 
toxic substances in, 444, 445, 446 

metabolic, 486 
of pathogens, to chemotherapeutants, 

596 
Respiration, diseased plants, 285, 296, 

299-301, 349-353, 355, 358, 364, 
378 

effect of 2,4-dinitrophenol on, infected 
plants, 364, 365 

of rust infections on, 295 

of toxins on, 300, 356, 357 
on defense, 455, 456, 460 
on permeability, plasma membrane, 

283 
effects of hypersensitivity reaction on, 

485, 486 
hexose monophosphate pathway, 370, 

371, 372, 373, 374 
host, relation to parasite development, 

288 
infected tissue, 360-363 
increased, adenosine triphosphate sys

tems involved, 359, 360, 364 
biochemical changes during, 375 
definition, 351 
during climacteric, 362, 363 

inhibitors of, effect on disease resist
ant plants, 379 

on hypersensitivity reaction, 379, 
380, 486, 487 

on resistance, 591 
on water intake, 321 

mechanisms controlling, 351, 353 
of disease resistant hosts, 378, 381, 

382 
of hypersensitive plants, 379, 381 
pace-makers in controlling, 353, 354 
Pasteur effect, in infected plants, 365, 

366, 367 
rate of, effect of enzyme concentra

tion on, 354, 367 
uncoupling agents, in infected plants, 

355, 356, 358, 359 
Respiratory quotient, Erysiphe graminis 

infected wheat, 285 
Rf value, sulfonamides, on cellulose, re

lation to entry in plants, 579 
Rhizobium, gall induction by, 216 

on legumes, reduced infection follow
ing Rhizobium, 542 

root nodules, 216 
Rhizoctonia, damping-off, 136, 321 

effect of calcium and magnesium nu
trition on, 533 

hypersensitivity reaction to, 477 
pectic enzymes of, 167 
root rot effect of, 168, 321 

Rhizoctonia spp., production of necro
sis, 167 
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Rhizoctonia filamentosa, requirement of 
hyphal cushion for infection, 447 

Rhizoctonia hircini, defense reactions of 
hosts to, 450 

Rhizoctonia lanuginosa, localized resist
ance of Loroghssum to, 505 

Rhizoctonia repens, defense reactions of 
hosts to, 450 

localized resistance of Loroglossum to, 
505 

protection of orchids from, 500 
Rhizoctonia sohni, cellulose degrada

tion by, 168 
cortical necrosis in cotton seedlings, 

167 
damping-off, 167 
disintegration of tissue by, 180, 181 
effect of nutrient deficiency on, 533 

of Trichoderma viride on, 44 
on potato, effect on formation of 

aerial tubers, 266 
reaction of resistant hosts to, 477 

Rhizopus, on sweet potato, wounding 
predisposition, 535, 545 

senescence disease, 526 
Rhizopus nigricans, pectolytic enzymes 

of, action on sweet potatoes, 162 
Rhizopus tritici, increased respiration of 

sweet potato by, 352 
pectic enzymes of, 152 

Rhizosphere, effect of excretions on dis
ease, 441 

on microbial populations, 43 
Rhododendron ferrugineum, flower 

doubling, by gnat infestation, 205, 
206 

Ribonucleoproteins, of virus, 33 
Rice, bakanae disease, Fusarium monili-

forme, 193 
Gihherella fujikuroi, 193 
role of gibberellins, 193 

blight and leaf spot of, Firicularia 
oryzeae, toxins, 157 

dwarf disease, spread by Nephotettix 
apicalis, 30 

fruit infection by TiUetia harclayana, 
267 

grain production, effect of bakanae 
disease on, 196 

Helminthosporium oryzae, famine 
from, 49 

white stripe disease of, effect on 
yield, 48 

Rimocidine, seed treatment, 34 
Ring rot, on potato, fluorescence of le

sions, 39 
reactions of host to, 27 

Root, effect of disease, on absorption, 
325, 328 

on growth, 325 
excretion of metabolites, 326, 327 

Root absorption, effect of pathogens on, 
303 

Root cells, permeability to water, 315 
Root excretions, effect on nematodes, 43 
Root growth, effect of gibberellins on, 

326 
Root hair production, effect of Fusarium 

on, 326 
Root hairs, effect of root nodule bacteria 

on, 217 
growth effects of β-indoleacetic acid 

on, 217 
Root injury, effect on mineral imbal

ance, 328 
on water economy, 326 
on wilt, 322 

Root knot, type of overgrowth, 219, 220 
Root nodules, 216, 217 

auxin relations, 219 
Root rot, effect on wilting, 321 
Root rot fungi, enzyme production of, 

168 
Root rots, 168 
Root-stimulating substance, production 

of by crown gall tumor cells, 202 
Root tissues, permeability, effect of dis

ease on, 325, 327, 328 
Rooting, increase in disease-resistant 

varieties, 325 
Roots, adventitious, development in 

Kahnchoe, crown gall, 202 
formation in Fusarium wilt disease, 

203 
response to diseases, 201, 202 

diseased, fluometric studies on, 328 
functional failure, club root, 220 

Rose, Botrytis, therapy by pruning, 565 
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Roselinia necatrix, cork reaction of mul
berry to, 409 

Rot, origin of term, 145 
Rhizopus nigricans, in sweet potato, 

162 
white, lignin-decomposing fungi, 154, 

175 
Rots, brown, effect on cell walls, 175 

dry, type of disintegration, 164 
foot, 168 
potato tubers, effect of ionizing rad

iation on, 568 
root, 168 
soft, type of disintegration, 159 

Royal Society, of London, 66 
Rubber, American leaf blight of, effect 

on rubber production, 47 
Rubbing as predisposing factor, 547 
Rubus, effect of Kunkelia nitens infec

tion on flowering, 265 
Rust, accumulation of radioelements in 

lesions, 292, 360, 361 
auxin levels in infected plants, 377 
brown, enzyme relations to host, 32 
crown, palatability of infected rye 

grass to sheep, 50 
early ideas on, 64, 70, 71 
inhibition by sulfa drugs, 294 
mycological studies of, 78 
on asparagus, seriousness of, 109 
on cereals, seriousness of, 109 
on coffee, effect on social habits, 47 

severity of, 51, 109 
on flax, genetics of hypersensitive re

action, 496, 497 
of pathogenicity, 25 

seriousness of, 109 
on maize, severity of, 48 
on wheat, effect on dry weight of 

leaves, 362 
on host amino acids, 291 
on moisture content of grain, 262 

permeability effect, 488 
specialization of fungus, 496 
stem, enzyme relations to host, 32 
types of hypersensitivity reactions, 

471, 473, 474 
wheat, effect on dietary habits, 9 

races of, 25 
wheat leaf, crop reduction by, 117 

Rust fungi, antagonism between, 502 
induction of witches' broom symptom 

by, 203 
Rust infections, effect on amino acid 

metabolism, 376, 377 
on chlorophyll content, 293 
on photosynthesis, 293, 295, 488 
on respiration, 295, 301, 361, 363, 

370, 372, 373, 374 
Rusts, as high sugar diseases, 597 

attack of aging tissue by, 272 
cereal, effect on food supply, 48, 49 
cereals, host nutrition relations, 290, 

496 
therapy of, 494, 525, 593 

effect of C 0 2 on infections, 492 
genetic basis for resistance to, 85, 

448 
heteroecism of fungi, 81 

s 
St. Anthony's fire, 9, 10 

ergotism, 50 
Salt injury, 574 
Samolus, presence of gibberellin in, 196 
Sanitation as control measure, 78 
Sap, viscosity of, effect on water flow, 

332 
Scab, cucumber, therapy of, 593 

potato, reactions of hosts to, 27 
role of chlorogenic acid in resist

ance, 590 
Schroeteria, attack of seed funicles and 

placentae by, 270 
Science, modern, and Francis Bacon, 66 
Science of plant pathology, 3 
Sclerenchyma, effect on defense, 400 
Sclerospora graminicola, effects on floral 

parts of Pennisetum ghucum, 206 
Sclerospora sacchari, growth effects on 

sugar cane, 192 
Sclerotinia, brown rot, therapy of, 571 

damping-off effect of, 167 
on apricots, effect of potassium nutri

tion, 532 
on citrus, cold predisposition, 529 
pectic enzymes in infection, 542 

Sclerotinia spp., cuticular and lenticular 
penetration by, 269 

penetration of floral organs, 269 
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Sclerotinia fructicoh, on bean, tempera
ture and hypersensitivity, 491 

peach blossom infection, effect of 
relative humidity, 269 

phytoalexins in relation to, 380, 452, 
502 

reaction of Impatiens balsaminea to, 
478 

Sclerotinia fructigena, apple tissue de
cay, 162 

Sclerotinia hxa, apple tissue decay, 162 
floral invasion by, 270 

Sclerotinia libertiana, action on cell 
walls, 161 

Sclerotinia sclerotiorum, effect on per
meability of host cells, 283 

oxalic acid production by, 164 
physiology studies, 81, 87 
watery soft rot, pectic enzymes of, 

162, 163 
Sclerotium, on sugar beet, effect of 

nitrogen nutrition, 532, 545 
root rot effect of, 168 

Sclerotium rolfsii, disintegration by, 180, 
181 

enzyme production by, 163, 168 
oxalic acid production of, 164 

Scroll galls, leaves, 198 
Seed, aging of, effect on Septoria on 

celery, 569 
effect of drought on, 257 
fungi on, 266, 267 
influence of pericarp diseases on, 250 
pathogens carried by, 265 

Seed coat infections, 267 
Seed germination, effect of gibberellins, 

266 
of light intensity, 260, 261 
of temperature, 257, 261 

inhibition by ethylene, 251 
Seed soaking, barley, therapy of loose 

smut, 572 
Seed treatment, 33 

wheat bunt, 78, 82 
Sempervivum hirtum, growth response 

to infection with Endophyllum 
sempervivi, 192, 193 

Senescence, effect on disease, 538 
Sensitization, to disease, 506 
Sepals, effect of virus infection on, 206 

Septoria, host reaction to, 170 
on celery, effect of aging seed, 569 

vigor predisposition, 538 
Septoria leaf spot, on wheat, standard 

for disease intensity, 124 
Septoria aesculi, accumulation of ele

ments in lesions of, 489 
Septoria passerini, hypersensitivity reac

tion of Hordeum to, 477 
Sereh-disease on sugar cane, epidemic, 

47 
Serology, viruses, 29 
Severe etch, deformation of Datura, 208 
Shading, effect on entry, 550 
Sheaths, composition of, 423 
Shoestring, leaf deformity, disease 

symptom, 199 
Shoots, adventitious, formation in dis

ease, 203 
Short day plants, 259 
Shot hole effect, 409, 565 
Shot hole symptoms, example of hyper

sensitivity reaction, 477 
"Shrunken grain/' wheat, relation to 

climate, 262 
Sigatoka, banana, severity of, 47 
Silene, presence of gibberellin in, 196 
Silicic acid, changes during hypersensi

tivity reactions, 485 
effect on defense, 395, 396, 397 

Silicon, effect on disease, 533 
Sisymbrium, nature of hypertrophy, club 

root, 220 
Smog, effect of zineb on, 542 
Smog damage, 542 
Smudge on onion, role of protocatechuic 

acid in resistance, 590 
Smut, grains, meaning of term, 5 
Smut fungi, life cycles, description of, 

82, 83 
Smuts, cereal, therapy of, 572, 593 

genetic basis for resistance to, 448 
mycological studies of, 78 
overwintering of, 267 

Society, effect of plant disease on, 8 
Sodium benzothiazolyl-2-thioglycolate, 

chemotherapeutant, 582 
Sodium dinitrocresylate, chemotherapy, 

571 
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Sodium fluoride, effect on defense, 460 
on disease resistance, 32, 537 

Sodium N-methyldithiocarbamate, soil 
fungicide, 34 

Soft rot, bacterial, 30 
on lettuce, effect of vacuum cool

ing on, 568 
wood, nature of, 175 

Soft rot bacteria, production of pectic 
enzyme, 151 

Soft rots, disintegration in, 159 
Soil, decomposition of chemotherapeu

tants in, 577 
sterilized, development of pathogens 

in, 44 
Soil-borne pathogens, 43 
Soil chemistry and plant nutrition, 44 
Soil fumigants, 34 
Soil moisture, effect on disease, 525, 

539, 544 
Soil temperature, effect on plant dis

eases, 41 
Sorosporium Everhartii, effect on 

ovaries, 268 
Sorosporium reilianum on corn, effects 

on floral parts, 206 
Spectrophotometer, ultraviolet, use in 

plant pathology, 38 
Sphaceloma, induction of cork cells by, 

402 
Sphaceloma kurozawana on soybean, 

suberized barricades to entry, 403 
Sphaerella on flax, age susceptibility, 

526 
Sphaerotheca, on peach, age suscepti

bility to, 526 
predisposition by Taphrina, 542 

Spontaneous generation, refutation of 
theory, 88 

Theophrastus, 63, 64 
Spore formation, carbohydrate require

ment of, 306 
Spores, fungous, nature of, 68, 69 
Sporulation, diurnal, 527 

of parasites, in reproductive organs, 
267 

Spotted wilt, on tobacco, light predis
position, 531 

on tomato, accumulation of metab
olites, 376 

Spraying, 36, 37 
Staining properties, cells, changes dur

ing hypersensitivity reactions, 485 
Stamens, elective pathogens, 270 
Starch, accumulation in leaves, potato 

leaf roll virus, 304 
in infected zones, 298 

changes during hypersensitivity reac
tions, 485 

components of, 158 
cyclic metabolism of, potato leaf roll 

virus, 305 
effect of water deficit on, 319 

Starch breakdown, 158 
Starvation of host, 279 
Steam age, effects on plant pathology, 

80 
Stemphylium, effect on embryo in tran

sitional infections, 266 
Stemphylium sarcinaeforme, detoxication 

of phenols and quinones, 591, 592 
Stem changes in gall formation by 

Gnorimoschema gallaesolidaginis, 
215 

Stems, diseased, water flow in, 328 
growth changes in, disease response, 

192, 201 
plant, administration of chemothera

peutants to, 580, 581 
Stereum, on plum, predisposition, 527, 

534 
Stereum purpureum, gum barricades to, 

413 
on plum, effect on temperature toler

ance of flowers, 258 
Stigmas, adventitious buds in, induced 

by virus infections, 207 
elective pathogens, 270 
infection through, Bacillus vulgatus in 

Curcurbita pepo, 269 
Stigmatomycoses, 267 
Stomata, dysfunction in wilt, 341 

effect on defense, 394, 395, 397, 398, 
399 

on penetration, 527 
factors affecting, 316 

Stone fruits, floral infections, 269 
Streaming, protoplasmic, infected 

plants, relation to increased respira
tion, 364 
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Streptomyces spp., antibiotics from, 33, 
34 

Streptomyces scabies, lenticular invasion 
of potato, 398 

role of chlorogenic acid in resistance 
to, 445, 446 

Streptomycin, effect on defense, 460 
on permeability, 338 

half-life in tobacco, 586 
Stress in hydrodynamic system, 320 
Structure, and resistance, 392 
Structure-activity relations, chemothera

peutants, 582 
Strumella coryneoidea, canker of oaks, 

cellulolytic nature of, 165 
Stunting, reversal of, by gibberellic 

acid, 196 
symptom, impaired nutrition, 277 

Styrax benzoin, floral changes induced 
by Astegopteryx stryacophtla, 206 

Suberin, in defense, 398, 402, 416 
Suberization, effect of copper on, 543 

on penetration, 544 
Suction force, 316, 336 
Sugar, effect on disease, 522, 539, 541, 

544 
levels of, in plant, effect on disease 

resistance, 597 
Sugar beet, curly top, effect on translo

cation, 22 
Sugar beet industry, effect of disease on, 

109 
Sugar cane, galls induced by extracts 

from leaf hoppers, Draculacephala 
mollipes, 215 

Sugar cane industry, effect of diseases, 
109 

Sugar cane mosaic, epidemic, 47 
Sulfa drugs, antagonism of fungistatic 

action by PABA, 294 
inhibition of rust development, 294 

Sulfonamides, as chemotherapeutants, 
594 

effect on hypersensitivity reaction, 494 
entry in plants, 579 

Sulfur, accumulation, cellular, in hyper
sensitivity reaction, 489 

in infected tissue, 292 
as fungicide for surface mildew, 79 
effect on disease, 533 

Sunflower, crown gall tissue, growth in 
culture medium, 226 

Surgery, 565 
Suscept, 8 
Susceptibility, age, 526 

and chemical constitution, 22 
disease, relation to nutritional require

ments of pathogen, 496, 497 
heat-induced, 528 
moisture-induced, 530 
nature of, 436 
youth, 526 

Sweet potato, black rot, compounds in 
infected plants, 377, 378 

ipomeamarone production by, 358 
nature of rotting by Rhizopus nigri

cans, 162 
Swelling factor, cellulose hydrolysis, 148 
Symbiosis, pathogens and insect vectors, 

30 
Symptomatology, 110 
Symptoms, classification by, 10 
Synchytrium, hypersensitivity reactions 

to, 475, 483 
Synchytrium endobioticum, necrogenous 

defense against, 427 

Τ 

Tagetes erecta, root excretions, effect on 
nematodes, 43 

Tannin, in defense, 407 
Tannins, role in disease resistance, 590 
Taphrina, on peach, predisposition to 

Monilinia and Sphaerotheca, 542 
stimulation of witches'-brooms by, 

203 
susceptibility to, effect of age, 526 

Taphrina spp., infection on female 
flowers, Ulmus, 267 

Taphrina alni-incanae, on alder, changes 
in floral parts, 206 

Taphrina aurea, stimulation of ovary 
growth, poplar, 208 

Taphrina cerasi, on Prunus, shothole re
action to, 411 

witches' broom symptoms induced by, 
204 

Taphrina deformans, auxin production 
by, 199 
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change of leaf shape by, 336 
peach leaf curl, 198 

Taphrina pruni, hypertrophied fruits, 
Prunus, 208 

Taxonomy, contributions to Plant Path
ology, 26 

development of, 67 
Technology, relation to plant pathology, 

36 
Temperature, and reproduction, 257 

effect on defense, 395 
on disease, 41 
on flower parts, 257, 258 
on hypersensitivity reaction, 490 
on pollen viability, 257 
on predisposition, 528 
on seed germination, 257 
on symptoms, turnip virus 1, 41 

Temperature range, effect on fruit, 257 
Tension of water, 319 
Teratoma-derived cells, histology of 

growths in culture medium, 226 
α-Terthienyl, nematocidal effect of, 43 
Tetrachloronitrobenzene, resistance of 

fungi to, 36 
Tetramethyl thiruam disulfide, seed pro

tectant, 34 
Texas root rot, disease surveys for, 130 
Texas root rot fungus, effect on land use 

and value, 106 
Thallium toxicity, symptoms in tobacco, 

200 
Theophrastus, contributions to Botany, 

62, 63 
Therapy, by pruning, 565 

heat, 566 
nature of, 564 
nutrient deficiencies, 573 
pathogen host relations, 564 
physical, 565 
radiation, 566, 567 
root knot, tomato, 565 

Theratromyxa weberi, predator of nema
todes, 43 

Thiehvia basicola on tobacco, cork for
mation, 408 

Thielaciopsis, on citrus, effect of phos
phorus nutrition on, 532 

Η-ion predisposition, 534 
Thiourea, effect on defense, 460 

on disease resistance, 32, 537 
production by Verticillium, 591 

Thiram, 34, 36 
Thomasiniana on raspberry, predisposi

tion to nonrelated pathogens, 542 
Tilletia, on wheat, predisposition, prior 

infection, 542 
Tilletia barclayana, infection of rice 

fruit, 267 
sporulation in ovaries by, 271 

Tilletia buchloeana, effect on ovaries, 
268 

Tilletia caries, control with hexachloro-
benzene, 35 

relation to reproduction of host, 271 
Tilletia foetida, relation to reproduction 

of host, 271 
Tilletia indica, "partial bunt," wheat, 

267 
sporulation in ovaries by, 271 

Tilletia tritici, on wheat, deformation of 
head by, 208 

environmental predisposition, 534 
on rye, effect of vernalization, 529 

Timber decay, magnitude of loss from, 
144 

Tissue decay, influence of temperature, 
light intensity, 261 

Tissue disintegration, 145, 159, 178, 179 
classification of diseases causing, 179 
need for future research on, 181 

Tissues, physiology of, relation to hy
persensitivity, 482 

Tobacco, blackfire, effect of intercellu
lar humidity on, 568 

frenching, 199, 200 
Pseudomonas tabaci infection, effect 

on chlorophyll, 293 
symptoms of thallium toxicity in, 200 
wildfire, toxins of, 32, 294 

Tobacco etch, effect on respiration, 353 
Tobacco leaf curl, change of leaf shape, 

336 
Tobacco mosaic, crystalline form, 28 

effect on respiration of host, 353 
experimental transmission, 89 
hypersensitive reaction to, 478, 479, 

481, 490 
local lesions, 408, 493 
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magnitude of infestation, 119, 120 
on bean, effect of host turgor on sus

ceptibility, 541 
susceptibility and age, 526 

on Nicotiana glutinosa, effect of rub
bing leaves, 535 

temperature and hypersensitivity, 
491 

on tobacco, effect on nucleoproteins, 
290, 291 

reduction of aucuba mosaic virus, 
542 

predisposition to, 536, 537, 538, 542 
production of abnormal growth, 201 
susceptibility and soil moisture, 530 

Tobacco necrosis, on bean, effect of host 
turgor on susceptibility, 541 

on beans and tobacco, light predis
position, 531 

Tobacco rattle, hypersensitivity reaction 
to, 479 

Tobacco ring spot, on cowpea, relation 
of sucrose to lesions, 540 

Tolerance, disease, definition, hypersen
sitivity, 472 

Tolyposporium peniciUariae, on flower 
primordia of Pennisetum, 267 

Tomatin, as a defense device, 445 
Tomato, action of lycomarasmin on iron 

in stems, 291 
blossom end-rot, effect of potassium 

excess, 254 
crown gall, radiation therapy, 567 
epinasty, produced by crown gall 

bacterium, 197 
Fusarium, chemotherapy, 578 
Pseudomonas solanacearum infection, 

histology of adventitious root 
formation, 202 

root knot, therapy, 565 
"wiry" mutation, similarity to virus 

diseases, 201 
Tomato anthracnose, post-harvest loss 

from, 118 
Tomato big-bud, effect on flowering, 

196 
on sepals, solanaceous plants, 206 

Tomato cuttings, action of lycomarasmin 
on iron, leaves, 291 

Tomato defoliation, correlation of dis
ease expressions, 124 

Tomato early blight, systemic fungicides, 
593, 594 

Tomato wilt, Fusarium oxysporum f. ly
copersici, effect on vascular tis
sue, 173 

production of ethylene, 197 
Tomatoes, fruit production, effect of p-

chlorophenoxyacetic acid, 263 
induction of parthenocarpy by gib

berellins, 196 
Toxin, cyanide as, 441 

production by Colletotrichum sp., to
bacco anthracnose, 167 

by Endothia parasitica, 165 
by Helminthosporium sativum, 

wheat seedling blight, 169 
by Helminthosporium victoriae, 157 

wildfire, 589 
Pseudomonas tahaci, mode of ac

tion, 157 
wilt, fusaric acid, 156, 356 

lycomarasmin, 156, 357 
Toxins, absorption by diseased roots, 

328 
action on protoplasm, 157, 178 
as antimetabolites, 32, 294 
chelating action of, 291 
disease resistance due to, 444, 445, 

446 
effect on leakage of cell contents, 338 

on permeability, 156, 283, 284 
on plants, 101, 191, 282, 570 
on respiration, 300, 355, 356, 357 
on wilting, 303 

from hosts, 438 
inactivation of, by chemotherapy, 

588, 589 
in pathogenesis, 32 
metabolic formation of, in defense, 

456, 457 
nature of, 182 
parasite, effect on host metabolism, 

281, 282 
production by damping-off fungi, 168 
Puccinia graminis tritici, alteration of 

nitrogen metabolism, wheat, 295 
relation to wilt, 323 
role in abolition of Pasteur effect, 366 
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wilting, reaction to, distinguished 
from hypersensitivity reaction, 
484 

Trace elements, disease symptoms from 
lack of, 21 

Trachaeomycoses, 303 
Tracing, bark, 566 
Tragus, Hieronymus (or Bock), herbal

ist, 65 
Transcinnamic acid, excretion, 438 
Translocation, effect of disease on, 303 

in chemotherapy, 584, 585, 586 
Translocation in diseased plants, 22 
Transpiration, 315, 316 

diurnal, 335 
dysfunction of leaf and stomata, 335 
effect of leaf hyperplasiae on, 336 

of phenols on, 338 
in diseased plants, and cellular per

meability, 22 
Transpiration rate, effect of disease on, 

290, 324 
Transport, nutrients, blocking of, 303 
Tranzschelia pruni spinosae on peach, 

plum, response to infection, 411 
2,4,6-Trichlorophenoxyacetic acid, effect 

on disease resistance, 537 
Trichoderma, antibiotics produced by, 

44 
effect of flax root excretions on, 441 
gliotoxin formation by, 441, 442 

Trichoderma viride, cellulose decomposi
tion by, 148 

Cx enzyme from, 148 
effect of soil treatments on, 35 

on Rhizoctonia sohni, 44 
Trichothecium roseum, floral infection 

by, 271 
Tryptophan, effect of zinc deficiency on 

production, 255 
Tulips, fungitoxic root secretion of, 44 
Tumor cells, alteration of normal cells 

to, 229, 231, 232 
crown gall, formation in relation to 

wounding, 228 
regenerative capacity of, 227 

Tumor-inducing principle, 229, 230, 233 
Tumor morphology, crown gall, condi

tions determining, 226 

Tumor tissue, Nicotiana hybrids, differ
entiation in culture, 239 

Tumors, crown gall, malignant nature 
of, 222 

genetic, 236, 237, 238 
chemical factors affecting, 239 
relations involved, 223 

nature of cellular changes induced by, 
240 

non-self-limiting, 221, 222, 223, 224 
plants, growth patterns of, 223 
secondary, in crown gall, 225 

Turf, Curvularia, effect of moisture, 569 
Turgor, cellular, changes during hyper

sensitivity reactions, 484 
effect on disease, 541 

Turgor pressure, 314 
Turnip virus 1, effect of temperature, 41 
Tylosis, effect on water flow, 332, 412 

in defense, 411 

U 

Ulmus, infection of female flowers by 
Taphrina spp., 267 

Ultrasound, in seed treatment, 39 
use in detecting wood rots, 39 

Ultraviolet radiation, effect on hyper
sensitivity reaction, 494, 495 

therapy, 566 
Uncinula, grape, predisposition to Botry

tis, 542 
Uncoupling agents, in respiration, dis

eased plants, 355, 356, 358, 359 
Unienzymatic theory of cellulose hy

drolysis, 147 
Uracil, stimulation of wound tumor tis

sue growth, 236 
Urbanization, 19th century, effect on 

agriculture, 80 
Urocystis cepulae on onion, 11 
Uromyces, bean susceptibility to, 526, 

528, 531 
on clover, effect of high sugar levels 

on, 540 
predisposition effects on hosts, 542 

Uromyces appendiculatus, accumulation 
of elements, in lesions of, 489 

on bean, accumulation of radioele-
ments, 292 
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effect on respiration, 299 
environmental requirements, 306, 

307 
Uromyces phaseoli, age of tissue and 

hypersensitivity to, 490 
bean susceptibility, effect of water-

soaking, 530 
Uromyces pisi, growth responses in 

Euphorbia cyparissias, 192 
Uromyces primulae integrifoleae, growth 

effects on Primuh, 192, 193 
Uromyces striatus, on lucern, effect on 

composition of host, 290 
Uromyces trifolii, specificity of phyto

alexins for, 502 
Vstihginoidea virens, relation to stamens 

and pollen grains, 270 
Ustihgo, embryo infections, 267 
Ustilago avenae, pericarp and husk in

fection by, 267 
Ustilago duriaeana, attack of seed fun-

icles and placentae by, 270 
Ustihgo hypodytes, growth effects on 

Bromus erectus, 192 
Ustihgo kolleri, hypersensitivity reac

tions to, 476 
Ustihgo maydis, relation to inflores

cences, 271 
Ustihgo nuda, on barley, therapy by 

seed soaking, 572 
on wheat and rye, effect of vernaliza

tion, 529 
Ustihgo nuda f. sp. tritici, relation to 

inflorescences, 271 
Ustihgo oxalidis, effect on host seeds, 

209 
Ustihgo scabiosae, stimulation of pistil

late flowers of Kautia, 207, 208 
Ustihgo tritici, cause of loose smut, 6 

hypersensitivity reactions to, 476 
penetration of ovary, 268 
relation to invasion by Chviceps, 270 
relation to reproduction of host, 271 

to seed tissues, 270 
Ustihgo violacea, effect on pistillate 

flowers, Mehndrium, 207 
invasion of flowers, buds and stems 

by, 268, 270 
seedling and shoot infection by, 267 
unfruitfulness resulting from, 268 

Ustihgo zeae, cellulose cushion enclos
ing hyphae, 423, 424 

production of auxin, 208 
stimulation of pistillate flowers, maize, 

208 

V 
Vaccines, effect on disease resistance, 

505 
Vacuum cooling, lettuce, effect on bac

terial soft rot, 568 
Valerianelh carinata, double flowers 

produced by mite infestation, 205 
Valsa japonica, on cherry, gum deposits 

in response to, 413 
or peach, cork formation, 407 

Valsa malt, on apple, cork formation, 
407 

"Vegetable Staticks," Stephen Hales, 67 
Veinclearing, 322 

in wilt disease, 337 
Venturia, on apple and pear, defolia

tion, 279 
tissue age and infection by, 22 

Venturia inaequalis, deesterification by, 
595 

disease warning service, 43 
genetics of pathogenicity, 25, 482 
growth factors in relation to patho

genicity, 446 
hypersensitive reaction to, 471, 476 
on apple, therapy of, 571 
on young apple leaves, 22 

Venturia pyrina, accumulation of ele
ments in lesions of, 489 

Vernalization, effect on disease, 529 
Verticillium, effect of high nitrogen nu

trition of host on, 532 
of host defoliation on, 536 

production of thiourea by, 591 
on maple, effect of moisture and oxy

gen in stem, 568 
Verticillium alboatrum, production of 

cellulase by, 173 
Verticillium wilt, interference of water 

transport in, 303, 328 
on tomato, role of thiourea in, 591 
on potato, therapy of, 586 
reaction of hosts to, 27 
tissue breakdown in, 173 
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Vessels, blockage of, by organisms, 329 
Victorin, Helminthosporium toxin, effect 

on respiration, 356 
Vigor predisposition, 537 
Virology, relation to plant pathology, 

28, 89 
Virulence, definition, hypersensitivity, 

472 
nature of, 436 

Virus, entry into cells, 547 
filterable nature of, 89 
fixation to cells, 29 
flower distortion, chrysanthemum, 

heat therapy of, 566 
in Crotolaria floral changes in, 207 
inactivation of, in local lesions, 478 
masking of, 550 
multiplication in insects, 31 
nucleoprotein nature of, 29, 33 
para-crystalline form of, 28 

Virus A, potato reactions to, 27 
Virus B, reactions of potatoes to, 27 
Virus M, on potato, antisera, 29 
Virus S, on potato, antisera, 29 
Virus X, disease of peach, therapy, 594 
Virus Y, reaction of potatoes to, 27 

reduced infection following Phyto
phthora, 542 

Virus diseases, see under individual 
viruses 

Virus infection, antholysis associated 
with, 207 

effect on sepals, 206 
Virus penetration, 547 
Virus protein, in tobacco mosaic infected 

tissues, 290 
Viruses, chemical constituents of, 33 

chemotherapy of, 594 
hypersensitive reaction to, 471, 478 
latent, 550 
leaf hopper-transmitted, plant tissue 

involved in wound tumors, 235 
nonpersistent, 31 
and predisposition, 547 
production of tumors by, 223 
serology, 29, 30 
starving action of, 290 
stimulation of witches'-brooms by, 

203, 205 
susceptibility to, 528, 531, 532 

and wounding, 547 
Viscosity, protoplasm, effect of water de

ficit on, 318 
sap, effect on water flow, 332 

Viscum album, sensitization of Pyrus 
communis to, 506 

Vivotoxin, theory of, 323 
Vivotoxins, 304 

fusaric acid, 589 
inactivation of, by chemotherapy, 

588, 589 
wildfire toxin, 589 

w 
Wall pressure, 314 
Water, and reproduction, 255 

atmospheric, effect on abscission, 256 
on flowering, 256 

free energy of, 314 
necessity for flower development, fruit 

crops, 256 
Water absorption, energy for, 320 
Water balance, healthy plants, 315, 316, 

317 
Water conduction, cohesion theory of, 

333 
Water deficit, 315, 317 

dieback caused by, 322 
effect on growth, 317 

on permeability, 318 
on photosynthesis, 318 
on seeds, after-ripening, 257 
on starch, 319 
on viscosity, protoplasm, 318 

mechanisms of, 341 
Water economy, effect of root injury on, 

326 
lemon, relation to internal decline, 

569 
Water flow, in diseased stems, 328 

effect of browning in vascular system 
on, 331 

of enzymes on, 329 
of gas emboli on, 333 
of hyperplasia on, 331 
of occlusions on, 331 
of polysaccharides in, 331 
of tyloses on, 332, 412 
of viscosity of sap on, 332 

theories of, in disease, 333, 334, 335 
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Water imbalance, in diseased plants, 
324 

Water intake, effect of adenosine tri
phosphate on, 320 

of respiratory inhibitors on, 321 
Water loss, effect of necrosis on, 337 

of permeability of leaves on, 338 
of suction force on, 336 

Water movement, effect of gum mate
rials on, 331, 412 

Water relations, cellular, changes during 
hypersensitivity reactions, 484 

Water soaking, effect on disease, 530 
on entry, 550 

Water supply, effect on hypersensitivity 
reaction, 490 

Water uptake, effect of defoliation on, 
336 

Weather, effect on disease expression, 
42 

Wheat, alteration of nitrogen metab
olism by toxins, Puccinia graminis 
tritici, 295 

effect of light intensity on Puccinia 
triticina development, 307 

Erysiphe infection, photosynthesis of, 
293, 307 

Erysiphe graminis infection, carbohy
drate metabolism, 285 

carbon balance, 286 
infected, carbohydrate economy, 287 
"partial bunt," Tilletia indica, 267 
Puccinia graminis infection, respira

tory changes, 486, 487 
resistance to brown rust, role of as

corbic acid oxidase, 32 
root rot diseases, infection index, 122 
Septoria leaf spot, standard for dis

ease intensity, 124 
"shrunken grain," relation to climate, 

262 
starvation of tissues by Puccinia 

graminis infection, 278 
stem rust, enzyme activity, 32 
stripe rust of, inheritance of resistance 

to, 85 
yellow rust, inheritance of resistance 

to, 24 
Wheat bunt, early studies, 69, 73 

fungicidal control, 78, 82 

penetration into seedlings, 82 
Wheat leaf rust, crop reduction by, 117 
Wheat rust, cycloheximide as therapeu-

tant, 593 
effect of climate on, 9 

on host amino acids, 291 
on human diet, 8, 9 
on plant composition, 290 

Wheat yield, dependence on photosyn
thesis, 111 

Whiptail, crucifers, molybdenum rela
tions of, 574 

White rot fungi, effect on cell walls, 175 
on tensile strnegth of cotton, 177 

lignin-decomposing, 154 
wood constituents utilized, 175 

Wildfire, tobacco, effect on chlorophyll, 
293 

Wildfire toxin, antagonism of methio
nine, 157 

Pseudomonas tabaci, mode of action, 
157 

Wilt, bacterial, alfalfa, seriousness of, 
109 

banana, seriousness of, 109 
dysfunction of cuticle and stomata in, 

341 
effect of gibberellic acid on, 321, 522 

of root injury on, 322 
on exudations from leaves, 322 

flax, excretions of, effect on defense, 
441, 442 

seriousness of, 109 
genetic basis for resistance to, 448 
Granville, tobacco, seriousness of, 109 
relation of toxins to, 323 
Verticillium, role of thiourea in viru

lence, 591 
Wilt diseases, bacterial, plugging of 

xylem in, 304 
effect of enzymes, 304, 323, 330 

on conductivity, 340 
on land use and value, 106 
on permeability, root cells, 327, 328 
on translocation of nutrients, 303 

ionic imbalance in, 340 
nastic responses in hosts, 196, 197 
pathogenesis in, 171 
toxins of, 31 
vascular, 322, 323, 324 
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veinclearing in, 337 
Wilting, curcurbits, effect of zoogloeae 

of Erwinia tracheiphila, 304 
effect of fusaric acid on, 321, 324 

of root rot on, 321 
of toxins on, 303 
on disease, 541 
on penetration, 531 

incipient, definition of, 319 
mechanisms of, 341 
of leaves, 317 
pathological, 22, 321 
permanent, 320 
permeability of leaf cells in, 335 
physiological, 319, 320, 321 

Wind, effect on spore dispersal, 42 
Witchhazel, cone gall produced by 

Hormaphis hamamelis, cytology, 
214 

Witches'-broom, silver fir, Melampsorella 
caryophyUacearum, 204 

Witches'-brooms, 23, 203 
abnormal physiology of, 204 
virus-induced, 203, 205 

Witches'-broom virus, on potato, adven
titious bud formation, 203 

Wood decay, effect on cell wall struc
ture, 174 

Wood decay fungi, enzyme formation 
of, early work on, 177 

Wound substances in defense, 453, 454 
Wound tumor, 223, 234, 235 

leaf hopper vector, 235 
nutritional requirements, 236 

Wound tumor tissue, phosphorus re
quirement in culture, 236 

Wound tumors, growth capacity of, 236 
Wounding, and viruses, 547 

effect on defense, 393 
on genetic tumor development, 237 

role in formation of crown gall tumor 
cells, 228 

in initiation of wound tumor dis
ease, 235 

Wounding predisposition, 534 
Wounds, phenols in, 454 

X 
Xanthomonas, starch as carbon source, 

159 

Xanthomonas campestris, pectic enzymes 
produced by, 160, 172 

Xanthomonas malvacearum, hypersensi
tive reaction in hosts of, 479 

on cotton, destructiveness of, 47 
Xanthomonas phaseoli, resistance to an

tibiotics, 596 
Xanthomonas pruni, on peach, shot hole 

reaction to, 409, 410 
Xanthomonas vasculorum, pectic en

zymes from, 160 
Xanthomonas vesicatoria, resistance to 

antibiotics, 596 
X-rays, effect on disease, 531 

on Fusarium and tomato, 567 
on hypersensitivity reaction, 494, 

495 
induction of fasciation, 210 
use in producing mutants, 39 

in virus studies, 39 
Xylan, hemicellulose component, 155 
Xylem, decay of, in oak canker, 165 

deposition in, in chestnut blight, 165 
effect of Fusarium oxysporum f. ly

copersici on, 303 
histology of parasitism, Nectria galli-

genay 165 
movement of chemotherapeutants in, 

585 
Xylem tissue, decay of, 171 
Xylem vessels, clogging of, 329 
Xyloporosis disease, oranges, change of 

fruit shape, 208 

Y 
Yeast, pectic enzyme of, 152 
Yellowing, 322 
Yield, crop, in relation to disease, 100, 

112, 290 
decrease of, from impaired nutrition, 

277, 278 
normal, of crops, appraisal, 103 
wheat, dependence of photosynthesis, 

111 

Youth resistance, 526 

Ζ 
Zea mays, hypersensitivity reaction to 

Helminthosporium, 477 
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on production of tryptophan, 255 
Zineb, effect on smog, 542 
Zoster a marina on eelgrass, wasting dis

ease, 102 

Zinc, in auxin synthesis, 263 
effect on disease, 533 
role in plants, 574 

Zinc deficiency, effect on blossom and 
fruit drop, 255 




