
SUBJECT INDEX 

A 
Abies concolor, transmission of stain 

diseases by scolytids, 110 
Absidia spinosa, antagonistic action of, 

533 
Aceratagallia sanguinolenta, vector of 

potato yellow dwarf virus, 322 
Aceria tulipae, transmission of viruses 

by, 101 
Acetylenedicarboxylic acid, effect on oc

currence of Trichoderma viride in 
soil, 500 

Achromobacter, inhibition of Fusarium 
graminearum, on corn seed, 544 

Actidione (cycloheximide), control of 
Coccomyces hiemalis, 417 

Actidione, production of, in soil, 539 
Actinomycetes 

influence of crop plants on, 536 
inhibitory action of, 532 
resistance to soil biocides, 454 

Additives, to fungicides, to improve re-
tentiveness, 489 

Adhesion, pesticides, mechanism of, 486 
Adjuvants, in sprays, control of apple 

scab, 481 
Aeciospores 

development of, 156 
moisture relations in discharge of, 163 

Aecium, structure of, 156 
Aerobacter, in soil, 436 
Agarics, spore liberation in, 153 
Age 

clones, relation to epidemics, 275 
effect on susceptibility of plants to 

viruses, 118 
Aggregation, mycelial, significance of, 

43 
Agriculture, intensified, relation to dis

ease, 261, 263, 264 
Agrobacterium tumefaciens 

hosts of, crop rotation, 408 
phage of, 525, 526 

Air 
dispersal of spores through, 14, 169, 

299 
laminar layer, role in spore dispersal, 

164 
spore content of, vertical distribution, 

176 
Aircraft 

introduction of pests on, 336 
spore-trapping experiments in, 189 

Air movement, horizontal 
in dispersal of spores, 173 
force in spore deposition, 209 

Alcohols, oxidation by Corynebacterium 
italicum, 49Θ 

Aleuria vesiculosa, spore discharge in, 
141 

Aliphatic saturated hydrocarbons, halo
genated, fungicides and nemato
cides, 444 

Allyl alcohol 
drench, 460 
soil penetration, 448 
Trichoderma viride in soil treated 

with, 453, 454 
Allyl bromide, soil fungicide, 445, 457 
Alternaria, reduction of rot by, use of 

growth substances, 387 
Alternaria linicoh, occurrence on flax 

seed, 78, 80 
Alternaria sohni 

early blight in potatoes, 273 
mutual antagonism with Streptomyces 

griseus, 531 
Alternaria tenuis 

toxicity of cuprous oxide, in vitro, 
effect of additives, 489 

viability on oat seed, 76 
Altitude, changes in spore concentra

tion, 202 
Alumino-clay micelle, sorbing agent in 

soil, 441 
Aluminum, role in root rot of corn and 

sugar cane, 392 



640 S U B J E C T I N D E X 

Amino acids, isolation from silt loam, 501 
Aminotriazole, stability of, 505 
Amygdalin, microbial degradation of, 

406 
Anguillulina dipsaci, heat therapy in 

control of, narcissus bulbs, 89 
Anguillulina tritici, occurrence in wheat 

seed, 71, 72, 75 
Anguina tritici, association with fungus 

and bacterial diseases, 102 
Anhydrotetronic acid, role as hatching 

factor, nematodes, 551 
Animals, as carriers of pathogens, 97 
Anions, sorption in soil, 442 
Annuals, epidemics in, 271, 272 
Antagonism 

on fruit in storage, 544 
microbial, 522, 528, 531 
phenomena of, 528 
against soil-borne pathogens, effect of 

2,4-D, 538 
by soil fungi, of pathogens, 533, 534 

Antagonists 
action of, 

on plant diseases, 533 
on Pythium, 537 
on Rhizobium, 542 

effect of chemical treatment of soil 
on, 538 

on fruit, effect of growth substances 
on, 546 

mechanism of action, 538 
soil, effect of green manuring on, 536 

Anthracnose, bean susceptibility to, effect 
of growth habit, 375 

Antibiotics 
detoxification of, by micro-organisms 

in soils, 541 
in disease control, 541 
production of 

on inoculated seed, 544 
in soil, 539, 540 

sorption by soil, 443 
stability in soil, 540, 541 
systemic, 542 
use as soil fungicides, 463 

Antibody theory, virus interaction, 556 
Antisporulants 

disease control by, 417 
effect on reproduction of inoculum, 17 

Aphanomyces, parasitism of oospores of, 
525 

Aphelenchoides, association with Coryne-
bacterium fascians, 102 

Aphids 
effect of temperature 

on reproduction, 114 
on spread of virus to peppers, 116 

transmission of viruses, 104, 106, 107 
wingless, effect of weather on, 125 

Aphis citricidus, spread of tristeza dis
ease of citrus, 112 

Aphis fabae 
multiplication on bean crops, 121 
spread of virus by, 119, 125, 126 

Aphis gossypii, vector of tristeza virus, 
118 

Aphis nasturtii, vector of potato viruses, 
117 

Aphrophora saratogensis, on pines, 
spread of Chilonectria cucurbitula 
by, 111 

Aplanobacter stewartii, control by phage, 
525, 526 

Apothecia, puffing in spore discharge, 
143 

Apple 
diseases in transit and marketing, 386 
secondary epidemics in, 270 

Apple blotch, sanitation in control of, 
381 

Apple rust, control by cedar eradication, 
420 

Apple scab 
census of infection, 308 
chemical control of, 90, 417 
epidemics of, source of inoculum, 274 
forecasting of, 293 

Apple varieties, resistance to Podosphaera 
leucotricha, 249 

Apricot, latent infection by Sclerotinia 
fructicola, 41 

Apricot mildew, control by eradication 
of Rosa banksia, 383 

Aqueous drench, use in application 
water-soluble biocides, 464 

ArmiUaria 
control by trenching, 398 
root rot of tea, prevention by land 

clearing methods, 378 
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ArmiUaria mellea 
antagonism by Trichoderma viride, 

454 
autonomous dispersal in soil, 60, 61 
control with carbon disulfide, 462, 

538 
persistence in soil, 64 
in potato tubers, effect of inoculum 

size, 49, 50 
rhizomorphs, 5, 45, 48, 61 
secondary infection on walnut, 548 

Arthrobotrys, in soil, 436 
Arthropod vectors, biological control of, 

419 
Arthropods, relation with viruses, 98 
Ascobolus immersus, spore discharge in, 

141 
Ascochyta, control in legume seed, 410 
Ascochyta pisi, seed-borne, 71, 72 
Ascomycetes, spore discharge in, 140 
Ascus 

method of bursting, in spore dis
charge, 141 

structure of, 140 
Aspergillus 

antagonistic action of, 532 
inhibition of growth of Rhabditis biev-

ispina, 550 
production of patulin in soil, 539 
spore size, factor in deposition, 212 

Aspergillus clavatus, antagonism of 
Phytophthora, damping-off, 533 

Aspergillus niger, occurrence after soil 
treatment, 455 

Aster yellows virus 
occurrence on wild plants, 321 
protection phenomena in host, 556 

Atmosphere, turbulence of, in spore dis
persal, 173 

Aulacorthum sohni, specificity in virus 
transmission, 106 

Autonomous dispersal, 12 
Azalea, control of Exobasidium japoni-

cum on, before export, 334 
Azotobacter 

inhibition by Streptomyces hvendulae, 
436 

nitrogen fixation by, 436 

Β 

Bacillus cereus, in soil, 436 
Bacillus cereus var. mycoides, hydrolysis 

of 2,4-dichlorophenoxyethyl sulfate, 
501 

Bacillus spp., antagonism by, 532, 534, 
545 

Bacillus subtilis, poisoning of Cephalo-
thecium, 436 

Backcross method, developing disease 
resistance, 578, 618 

Bacteria 
content in air, 221 
disease complexes with nematodes, 

553 
dispersal of, 24, 42, 98, 161 
effect on soil nutrients, 436 
hyperparasitism by, 523 
inactivation of fungicides by, 499 
infectivity titrations, 32 
insect transmission of, 107 
physiologic races of, 594, 611, 612 
phytopathogenic, phages of, 525 
resistance to soil biocides, 454 
symbiotic relationships with insect 

vectors, 108 
synergism with fungi, 547 

Bacteriophage 
role in disease control, 525 
specificity of, 526 

Bacterium sp., antagonist of Pythium, 
533 

Bacterium amylovorum, insect dispersal 
of, 161 

Bacterium stewartii, survival in flea 
beetles in winter, 294 

Ballistospores, 154, 155 
Banana 

extract inhibiting Gloeosporium mus
arum, 41 

latent infection by Gloeosporium 
musarum on fruit, 40 

Panama wilt of, control by flooding, 
415 

Barberry, and stem rust, 321, 582, 585, 
588 

Barley 
hot water seed treatment, control of 

smut, 80 
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susceptibility of varieties to Helmin
thosporium sativum, 591 

Barley seed, test for smut fungus con
tamination, 78 

Barriers, to spread of pathogens, 245, 
262, 314, 398 

Basidiomycetes, spore liberation in, 147 
Basidiospores 

discharge of, 149, 163 
structure of, 147 

Bean, root rot complex, control with 
nabam, 462 

Bean leaves, reaction with Bordeaux 
deposit, 496 

Bean mosaic virus 
seed-borne, 71 
transmission by Phaseolus vulgaris 

seeds, 73 
Bean seed, thiram as disinfectant for, 80 
Beer-Lambert law, analogy to inoculum 

intensity, 8 
Beet 

curly top virus, 105, 113, 118, 119, 
122 

epidemics of virus yellows, 268 
virus diseases of, spread by winged 

aphids, 125 
Beetles, spread of oak wilt by, 379 
Begonia, nematode infestation, heat 

therapy, 392 
Bemisia spp., transmission of cassava 

mosaic virus, effect of leaf age, 119 
Benefit: cost ratio, in use of disease fore

casts, 309 
Benzoic acid, use in postharvest treat

ments, 384 
p-Benzoquinone, decomposition by light, 

494 
Beta, wild species of, genes for immu

nity to Cercospora, 613 
Beta maritima, source of sugar beet 

virus, 121 
Betula, pollen, altitude of trapping, 188 
Big bud tomato virus, distribution of, 

322 
Big vein virus of lettuce, soil-borne, 63 
Biocides 

application to soil, 463, 464 
biological degradation in soil, 447 
bonding in soil, 443 

chemical reaction in soil, 444 
interactions with soil, 440, 443, 451, 

468 
physicochemical properties of, 458 
soil, classification of, 458, 459, 461 
sorption by soil, 440, 443 
volatile, 449, 459, 460 

diffusion of, 448, 449 
Biological control, effect on reproduc

tion of inoculum, 17, 18 
Biophase, changes in equilibrium of, 468 
Biotypes, of pathogens, 595, 599, 602, 

605 
Birch decline, destructiveness of, 327 
Birds, spread of pathogens by, 100 

chestnut blight, 252, 256, 316 
Black chaff, bacterial, determining re

sistance to, 616 
Black currant reversion virus, 101, 325 
Black rot 

grapes, sanitation in control of, 381 
sweet potatoes, control by borax dip, 

384 
Black spot, roses, effect of growth habit 

on susceptibility to, 375 
Blastophaga psenes, transmission of 

Fusarium moniliforme var. fici, 109 
Blind-seed disease, perennial rye grass, 

cultural control methods, 377 
Blister rust, introduction of, 315 
Blue mold, in produce in transit, 386 
Blue-stain fungi, role of mites in spread 

of, 101 
Bonding, types of, in soil, 440 
Borax, control of black rot of sweet 

potatoes by, 384 
Bordeaux mixture 

action of carbon dioxide with, 494 
aging of, 489 
deposition on leaves, role of concen

tration, 482 
protection of potato, effect of rain, 

484 
reaction of deposit with bean leaves, 

496 
tenacity of, 489 
toxicity to rust spores, in vitro, 496 
use on apple, control of Venturia in

aequalis, 88 
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Boron, effect on penicillin production, 
540 

Botrytis, control on strawberry by myco-
statin, 384 

Botrytis anthophifo, spread by bees, 109 
Botrytis cinerea 

effect of nutrients on spore infectivity, 
39 

in decaying plant parts, 85 
infection in relation to inoculum po

tential, 40 
inhibition of infection, by antagonists, 

545 
invasion of senescent tissues, 39 
persistence in host in storage, 85 
seed contamination by, 73, 78, 80 
spore liberation, by wind, 160 
viability on flax seed, 76 

Botrytis fabae 
on beans, effect on infection by Uro-

myces fabae, 547 
chocolate spot disease of beans, 40 
control on broad beans, systemic ac

tion of captan, 485 
on Vicia faba, infectivity titrations, 37 

Bracket polypores, spore liberation in, 
150 

Breeding, resistant varieties, 567 
epidemiological view, 247 
future prospects, 620 
procedures, 615 

Brevicoryne brassicae, transmission of 
viruses, effect of leaf age, 116 

Bromine, plants sensitive to, 453 
Brown rot 

apricot, control of, 41 
potato, control by soil pH changes, 

416 
stone fruits, sanitation in control of, 

381 
Brown spot needle blight, burning in 

control of, 376 
Brownian motion, Einstein's law for, 194 
Brunauer-Emmett-Teller isotherm, ad

sorption of fumigants, 511 
Budding, use in obtaining disease resist

ance, 618 
Buffer crop, cultural control method, 

422 
Bulb-borne diseases, control of, 88 

Bunt 
races of, 589 
role of host nutrient supply, 391 
wheat 

inheritance of resistance to, 619 
spore load of, 3 

Burning, reduction of disease damage 
by, 376 

C 

Cabbage 
sanitation in control of virus diseases 

of, 400 
selection for resistance to yellows, 576 
virus-free seed, production of, 382 

Cabbage black ring spot virus 
in cauliflower, control by barrier crop, 

262 
infection in relation to plant size, 278 

Cabbage yellows, resistance to, effect 
of temperature, 576 

Cacao, swollen shoot virus, 105, 230, 
262, 263, 267 

Cactobrosis fernaldialis, vector of Erwinia 
carnegieana, 108 

Calcium, soil, effect of soil treatment 
on, 452 

Calcium carbonate, formulation of fungi
cides with, 498 

Calcium cyanamide, role in bunt con
trol, 392 

Calcium cyanide, defoliation of cotton 
by, 380 

Calcium nitrate, role in control of stalk 
smut of rye, 392 

Calocera cornea, spore discharge in, 148 
Cahatia gigantea, number of spores pro

duced, 208 
Canker, bacterial 

elimination from tomato seed, 395 
stone fruits, control by defoliation, 380 

Cantaloupe mosaic, in melons, effect of 
aphid population on, 113 

Captan 
deposits of, 485, 486 
seed treatment with, 514 
soil fungicide, 463, 504 
systemic action of, 485 

Carbohydrates, effect on antibiotic pro
duction, 540 
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Carbon dioxide 
atmospheric, reaction with fungicides, 

494 
citrus treatment with, 385 

Carbon disulfide 
diffusion in soil, 448 
reactions in soil, 445 
soil treatment, 433, 438, 453, 456, 

462, 538 
Carnation wilt, effect of root knot nema

todes on incidence of, 103 
Carnations 

decline of, sequence of infections, 548 
inspection for export, 334 

Carriers, symptomless, as source of in
oculum, 52 

Carrot motley dwarf virus, Cavarielh 
aegopodii as vector of, 114 

Caryophyllaceae, insect transmission of 
Ustihgo viohcea to, 109 

Cassava, infection with mosaic virus by 
Bemisia spp., effect of leaf age, 119 

Castanea, resistance to chestnut blight, 
316, 317 

Casuarina equisetifolia, use as wind 
break, 422 

Cations, sorption in soil, 442 
Cauliflower mosaic virus 

control by barriers, 245, 262 
infection in relation to plant size, 278 
spread of, 237, 260 
transmission of, 116, 118, 126 

Cavarielh aegopodii, vector of carrot 
motley dwarf virus, 114 

Celery mosaic virus, from weeds in 
celery fields^ 268 

Celery seed, storage as control measure, 
Septoria apii, 82 

Celery yellow spot virus, transmission 
of, 122 

Cellulose, degradation by soil organisms, 
436 

Cephahthecium, antagonism of Helmin
thosporium, 436 

Cephahthecium roseum, antagonists of, 
535 

Cet'otitis spp., control on ships, 336 
Ceratocystis, spore discharge in, 140, 

146 

Ceratocystis fagacearum, on oaks, spread 
of, 231 

Ceratostomelh fimbriata, control of dis
ease complex with nematodes, 461 

Ceratostomelh (= Ceratocystis) ulmi 
Dutch elm disease, introduction of, 

317 
forecast of spread of, 299 
infection gradients, 253, 254 
transmission by bark beetles, 110, 

112, 127 
Cercospora, genes for immunity to, in 

wild beets, 613 
Cercospora carihae, pathogen on manioc, 

548 
Cercospora henningsii, pathogen on 

manioc, 548 
Cereal diseases 

effect of seeding rates, 395 
reduction of, selection of planting 

times, 402 
Cereal seed, organo-mercury compounds 

as disinfectants on, 80 
Cereal yellow dwarf virus, 122, 321 
Cereals 

effect of age on susceptibility to yel
low dwarf virus, 119 

methods of disease control, 389 
quarantine requirements for, 346 
restrictions on importing, 324 
rust resistant, in control of rust, 320 

Certificate 
for export consignment, adoption of, 

350 
phytosanitary, requirements of, 327 

Certification and inspection, require
ments for, modern ordinance, 347 

Certification 
freedom from disease, 91, 323, 412 
fruit plants, 411 
national, 333 
potatoes, field inspection, 333 

Chaetomium, 140, 437, 544 
Charge, electrostatic, and deposition of 

fungicides, 478 
Chelation, inactivation of fungicides by, 

495 
Chemicals 

history of soil treatment with, 455 
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movement in soil, effect of soil mois
ture on, 449 

Chemotherapy 
in decontamination, 88 
effect on reproduction of inoculum, 17 

Chemotropism, pathogens for host, 13 
Chenopodium spp., hosts of beet yellows 

virus, 121 
Chestnut blight, Endothia parasitica, in

troduction of, 316 
Chilonectria cucurbitula, spread by 

Aphrophora saratogensis, in pines, 
110, 111 

Chloranil, 493, 494, 515 
Chloranilic acid, from hydrolysis of 

chloranil, 515 
Chlorination, use against fungi, 418 
1 -Chloro-3-bromopropene 

reactions in soil, 445 
soil fungicide, 457 

Chloromycetin, 539, 541, 542 
Chloronitrobenzenes, fungicidal proper

ties, soil, 457 
3-Chlorophenyl-5-methyl rhodanine, 446, 

458, 460 
Chloropicrin 

diffusion in soil, 448, 449, 450 
soil treatment with, 433, 438, 453, 

454, 456 
use of water seal, 510 

sorption in relation to soil particle 
size, 442 

Chlorotic streak, heat therapy of sugar 
cane stock against, 393 

Chocolate spot, beans, Botrytis fabae as 
cause of, 40 

Chromobacterium, antagonist of Botrytis 
cinerea, 545 

Chrysanthemum, nematode infestation, 
heat therapy, 392 

Cicada, transmission of peach yellows 
virus, 323 

Cicadulina mbila, transmission of maize 
streak virus, 106 

Ciccinobolus spp., hyperparasites on 
powdery mildews, 522 

Cineraria, seed infection, tomato spot
ted wilt virus, 338 

Cintractia subinclusa, spores as insect 
food, 528 

Circulifer tenellus, transmission of beet 
curly top virus, 104, 116, 122 

Citrus 
prestorage treatments of, 385 
psorosis of, 231, 247 
tristeza, 276 

Citrus canker, 316, 382 
Citrus nematodes, control with Nema

gon, 510 
Citrus viruses, avoiding by use of 

"nucellar" seedlings, 413 
Cladosporium aecidiicola, parasitic on 

Puccinia conspicua, 523 
Cladosporium fulvum, spore liberation, 

by wind, 160 
Chdosporhim herbarum, antagonistic ac

tion of, 533, 546 
Clavacin, stability in soil, 541 
Chviceps purpurea, 70, 72, 111, 293 
Clay, soil, sorption on, 441 
Climate, effect of 

on movement, wingless aphids, 126 
on rust epiphytotics, 286 
on seed contamination, 74 
on spread of seed-borne pathogens, 83 
on vector populations, 114, 115 

Clones 
effect of age on epidemics in, 275 
genetic uniformity in, 277 
selection for certification, 333 

Clostridium tetani, role of toxin in 
tetanus disease syndrome, 36 

Clubroot, cabbage, 314, 462 
Coccomyces hiemalis, control with acti-

dione (cycloheximide), 417 
Cockroaches, importation by physi

ologists, 330 
Coffee, geographic location of produc

tion of, 398 
Coffee rust, discovery of, 324 
Coleoptera, mycophagous, 527 
Collenchyma, relation to sclerenchyma, 

wheat, effect on rust pustules, 615 
Colletotrichum gleosporioides, inhibition 

by actinomycetes, 532 
Colletotrichum gossypii, 405, 455 
Colletotrichum lindemuthianum, spore 

dispersal by rain splash, 160 
Colletotrichum linicola, 71, 72, 76, 78, 

532 
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Colletotrichum trifolii, resistance of red 
clover to, 577 

Collyhia radicata, spore discharge by, 
153 

Colorado potato beetle 
control of, 328, 338, 351, 382 
local quarantine against, 331 
spread in Europe, 314 

Commelina, source of cucumber mosaic 
virus, 264, 268 

Complex diseases, virus, 554 
Compost, dispersal of plant pathogens 

by, 85 
Conidiobolus, conidium discharge in, 148 
Conidiobolus vilhsus, see Entomoph-

thora coronata 
Conifers 

brown- and blue-stain diseases, trans
mission by bark beetles, 110 

import of seeds of, 339 
Coniothyrium minitans, parasitism of 

sclerotia by, 525 
Conium maculatum, transmission of 

celery yellow spot virus from, 122 
Consignment, plants, rejection at in

port, 353 
Consulate visas, with phytosanitary cer

tificates, 354 
Contact angle, sprays with leaves, 480 
Contamination, in nursery practices, 277 
Control 

biological, of diseases, 521 
disease 

cost of, 328 
cultural practices in, 17, 357 
measures affecting the inoculum, 16, 

17, 20 
in populations, 2 

pathogens with wide host range, 570 
strategy of, 17 

Copper, solubilizing of, by spores of 
Neurospora sitophila, 495 

Copper fungicides, effect of stickers on 
toxicity of, 489 

Copper sulfate, use of 
postharvest treatments, 384 
soil fungicide, 462 

Cordyceps militaris, spore discharge in, 
145 

Corn 
cross-pollinated, Puccinia polysora in

fection in, 282 
role of absorption of aluminum in 

root rot of, 392 
sweet, forecasting of bacterial wilt in, 

294 
Corn borer, 110, 332 
Corticium filamentosa, periodicity in 

spore liberation, 165 
Corticium salmonicolor, reduction in 

rubber, plant spacing, 396 
Corynehacterium, disease complexes 

with nematodes, 102, 553 
Corynehacterium italicum, metabolism 

of hydrocarbons, 499 
Corynehacterium michiganense, 71, 100 
Corynehacterium sepedonicum, 85, 86, 

99, 277, 298, 332 
Corynehacterium simplex, metabolism of 

pesticides, 500 
Corynehacterium tritici, association with 

Anguina tritici, 102 
Cotton 

defoliation by calcium cyanide, 380 
root rot, control of, 398, 462 

Cotton seed 
heat therapy against bacterial wilt, 

392 
survival of Colletotrichum gossipii on, 

405 
Coulombic forces, in sorption by soil, 

441 
Coverage, of plants by sprays, 484 
Cowpeas, planting times, avoiding dis

ease, 401 
Cranberry 

flooding in disease control, 415 
fruit rots of, forecasts of postharvest 

conditions, 383 
prevention of leaf drop in, 395 

"Critical" distance, from source of 
spores, 206 

Cronartium ribicola 
multiplication between alternate hosts, 

241 
spore dispersal, 198 
spread of, 314, 315 

Crop improvement, by plant introduc
tion, 573 
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Crop inspection, in detecting seed con
tamination, 77 

Crop perimeters, effect on incidence of 
virus disease, 121 

Crop placement, disease control meas
ure, 397 

Crop residues, dispersal of inoculum on, 
14 

Crop response, relation to soil treat
ment, 433 

Crop rotation 
disease control measure, 64, 318, 319, 

405, 407 
host varieties, 408 
importance of weed control in, 51 

Crop sequences, in disease control, 405 
Crop value, factor in cultural disease 

control, 364 
Crop varieties, use of disease- and pest-

resistance, 388 
Crops 

disease resistance in wild species of, 
613 

geographic location of, 398 
planting out of season, 398 

Cross-protection, plant viruses, 394 
Crotonic acid, effect on occurrence of 

Fusarium solani in soil, 500 
Crowding, epidemic aspects of, 262, 263 
Crown rust, oats, relation with host 

varieties, 588 
Cucumber mosaic virus, 106, 264, 268 
Cucumber wilt, dispersal by insects, 98 
Cucumis virus 1, in Daphne, 333 
Culpoda, inhibition of Verticillium 

dahliae, 528 
Cultural control of disease, 357, 359, 

360, 361, 366, 367, 368, 369, 423 
Culture filtrates, inhibitory action of, 531 
Cupric oxide, additives to improve re-

tentiveness, 489 
Cupric sulfate, toxicity to rust spores, 

in vitro, 496 
Cuprous oxide, action of wind on de

posits of, 486 
Curly top virus, 421, 556, 577, 612 
Currant, eradication of, control of white 

pine blister rust, 382 
Cuscuta trifolii, occurrence with clover 

seed, 70, 71 

Cyano (methylmercuri) guanidine, Pano-
gen, distribution on seed, 516 

Cycloheximide, 417, 463 
Cylindrocarpon didymum, antagonistic 

action of, 533 
Cymhidium mosaic virus, spread by cut

ting knives, 99 
Cysts, golden nematode, washing pota

toes for removal of, 319 

D 
2,4-D 

conversion of 2,4-dichlorophenoxyethyl 
sulfate to, 501 

on tomatoes, effect on soil antagonists, 
538 

DactyleUa, in soil, 436 
DactyleUa spermatophage, parasitic on 

oospores, 525 
Dactylis ghmerata, resistance to Puc

cinia glumarum, 577 
Dacus oleae, symbiotic relationship 

with bacteria, 108 
Daldinia concentrica, spore discharge in, 

162, 165, 208 
Damping-off 

control of, 397, 462 
pathogens causing 

depth of occurrence in soils, 439 
reinvasion of treated soils, 454 

Pythium ultimum as cause of, 60 
Dandelion yellow mosaic virus, vector 

specificity in transmission of, 106 
Daphne, mosaic virus in, 333 
Darluca filum, hyperparasite, rusts, 522 
Datura stramonium, in virus studies, 87, 

105 
D-D mixture, 433, 438, 448, 450, 453, 

454, 457, 461 
DDT 

stability of, effect of soil type, 505 
use in vector control, 419 
weathering of deposits of, 486, 487 

Decane, degradation by Corynebacte
rium italicum, 499 

Decay, produce in carloads, 386 
Decontamination 

plant debris, 90 
planting stocks and plant products, 88 
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Deflocculation, fungicides, use of dis
persing agent, 487 

Defoliation, reduction of disease by, 380 
Degradation, biological, of toxicants in 

soil, 447 
Delia antiqua, transmission of patho

gens of soft rot, 107 
Delia sp., symbiotic relation with Er

winia atroseptica, on potato, 108 
Demeton, aphid control in potatoes, 125 
Dendroctonus spp., transmission of 

brown- and blue-stain diseases, 110 
Deposition 

spores, 8, 15, 196, 212, 213 
sprays, 478, 481 

Dermatophytes, treatment against, 394 
Destruction of inoculum, strategy of, 20 
Detergents, adsorption in soil, 443 
Detoxification 

antibiotics, in soils, 541 
fungicides, by microorganisms, 499 

Denterosminthus bicinctus var. repanda, 
predator of fungi, 528 

Dibotryon morbosum, parasitism by 
Trichothecium roseum, 523 

Dibromobutene, soil fungicide, 458 
l,2-Dibromo-3-chloropropane, 444, 445, 

450, 458, 461, 508 
Dichlone, 483, 492, 493, 514 
p-Dichlorobenzene, effect on reproduc

tion of inoculum, 17 
l,4-Dichloro-2-butene, 445, 462 
2,3-Dichloro-l,4-dihydroxynaphthalene, 

reduction product of dichlone, ,493 
2,3-Dichloro-l,4-naphthoquinone, 

dichlone, 483 
reduction product, 493 

2,4-Dichlorophenoxyethyl sulfate, con
version to 2,4-D, 501 

Dichlorophenyl diethyl phosphorothio-
ate, 458, 462 

1,3-Dichloropropene, 445, 449 
3,4-Dichlorotetrahydrothiophene 1,1-di-

oxide, nematocide, 462, 505, 508 
Diffusion 

biocides in soil, 447, 449 
fumigants in soil, pattern and speed 

of, 450 
propagules, derivation of equation for, 

193 

Diffusion coefficient, fumigant in soil, 
509 

Dihphospora alopecuri, association with 
Anguina tritici, 102 

3,5-Dimethyltetrahydro-l,3,5,2H-thia-
diazine-2-thione, mylone, 446, 460, 
506 

2,4-Dinitro-o-cresol, 417, 500 
2,4-Dinitrophenol, degradation by 

Corynebacterium simplex, 500 
Diobrotica duodecimpunctata, transmis

sion of Erwinia tracheiphila, 108 
Diobrotica vittata, transmission of Er

winia tracheiphila, 108 
Diplocarpon rosae, dispersal by affected 

rose leaves, 85 
Diphdia natalensis, control on citrus, 

385 
Discomycetes, spore discharge of, 141 
Disease 

age and susceptibility to, 403 
annual variation in amount of, 309 
control of 

application of growth substances, 
394 

biological measures, 557 
feasibility, 571 
in forestry, 274 
measures affecting inoculum, 409 

definition of, 359 
dispersal by insects, geographical dis

tribution, 112 
distribution of, effect of moisture, 399 
effect of pattern of farming on, 261, 

269 
estimation of, in small plots, 270 
indigenous crops, endemic nature of, 

280 
influence of soil reaction on, 392 
intercontinental dispersal, man as 

agent of, 223 
introduction of, 314 
losses from, evaluation, 328 
mathematical theory of, prior to epi

demic onset, 238 
multiplication rate 

estimation of, 237 
importance in epidemics, 235, 251 

nonpathogenic, postharvest, 386 
outbreaks of, 245, 291, 321 



S U B J E C T I N D E X 649 

percentage of, relation to number of 
plants, 279 

predisposition to, weather and path
ogen relations, 568 

prevalence of, effect of type of propa
gation, 280 

relation to vegetative propagation in 
nature, 277 

severity of, relation to distance from 
source, 299 

spread of 
effect of host distribution, 260 
topographic barriers, 398 

symptoms of, production by toxin in 
vivo, 36 

systemic, 237, 278, 302 
control by sanitation, 247 
transmission by vegetative propa

gation, 275 
therapy measures against, 372, 393 
tolerance to, 615 
weather effects on, 296, 399 
vectors of, effect of crop changes on, 

113 
Disease exchange, following soil treat

ments, 455 
Disease-free propagating stock, methods 

of production, 411 
Disease-free seed, production of, 410 
Disease gardens, testing for resistance, 

616 
Disease gradient 

expression of, 9 
significance of, 269 

"Disease hazard" maps, 399 
"Disease proneness," role of external in

fluences, 372 
Disease tempo 

cycles of infection, 303 
Peronospora tabacina, 306 

Diseases 
complex associations in, 548, 552 
legal restrictions, 325, 344, 345 

Disinfection 
seed, 80, 339, 516 
seed potatoes, 69 
in transport of plant materials, 88, 

338, 346, 353 
Disodium ethylenebis (dithiocarbamate), 

nabam, 446, 493 

Dispersal 
autonomous, 12, 58, 59, 66, 68, 69, 

86 
definition of, 178 
pathogens, 11, 12, 99, 320 

prevention of, 76, 90 
propagules, use of exchange coeffi

cient, 177 
spores, 137, 170, 173 

differential equation for, 179 
evolution of size, 42 

Dispersal of inoculum, 5, 6, 11, 12, 14, 
15, 16 

Dispersal of inoculum 
aerodynamic aspects of, 15 
in air, 14, 169 
by water, 13, 169 

Dispersing agent, deflocculation of fungi
cides, 487 

Dithiocarbamates, activity of, 445 
Ditylenchus dipsaci, 325, 612 
Diuron, herbicide, soil penetration and 

solubility, 507 
Dodder, occurrence with seed, 82 
DothideUa ulei, Hevea rubber resistant 

to, 618 
Double cross, wheat varietal hybrids, 581 
Doublets, infected plants, test for 

spread of disease, 243 
Dowcide, postharvest treatment with, 

385 
Downy mildews 

cultural control methods, 377 
diurnal periodicity, discharge of con

idia, 166 
spore liberation, by wind, 160 

Drop size, sprays, 480 
Duration of flight, spores, equation of, 

190 
Duster, electrostatic, for fungicides, 479 
Dutch elm disease 

annual infection of elms, effect of in
secticides on, 304 

CeratostomeUa ulmi, introduction of, 
317 

infection gradients of, 253, 254, 258 
seasonal variation in infection, 119 
spread of 

effect of wind, 127 
role of mites, 101 
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Dwarf mistletoe, control measures in 
conifers, 376 

Dyrene, 497, 503, 504 
Dysdercus spp., transmission of Nema-

tospora gossypii, 109 

Ε 
Eastern X virus, spread from choke-

cherry to peach, 241 
Eclepic acid, secretion by plants, 551 
"Effective inoculum," definition of, 24 
Einstein's law, Brownian motion, 194 
Elms 

occurrence of chestnut blight in, 316, 
317 

resistance to Dutch elm disease, 317 
Elsinoe ampelina, control with ferrous 

sulfate, 88 
Embargoes, in disease control, 317, 318, 

331 
End velocity, spore cloud, equation for, 

210 
Endoconidiophora fagacearum 

role of roots in spread of, 299 
spread by beetles, 112, 113 

Endothia parasitica, 15, 100, 144, 162, 
252, 316 

Energy of growth, of pathogen, as in
oculum potential, 28 

Entomophthora coronata, spore dis
charge in, effect of turgidity, 157 

Environment 
effects on rate of multiplication of 

disease, 236 
importance in disease development, 

360, 374 
role of 

in host defenses, 371 
in nutritional effects on host, 391 
in spore physiology, 373 
in testing host for disease resistance, 

616 
Epichloe typhina, spore discharge in, 

163 
Epidemic point, in crowding plants, 262 
Epidemics 

annual crops, 271, 272 
annual new growth, perennials, 273 
artificial, 616 

bacterial, relation to occurrence of 
rain, 297 

control of, 231, 521 
development of, equations for, 231, 

235, 244 
experimental plots, 270 
forecasting of, 3, 237, 245, 310 

amount of inoculum, 246 
quantitative considerations, 292 

nature of, 3, 230, 232 
onset of, 234, 238, 245 
perennial tissues, 274 
relation to distribution of host plants, 

260, 269 
rise of inoculum potential during, 28 
role of temperature in, 304 
rule of sanitation, 246 
scale of distance in, 256 
secondary, 248, 249 
soil-borne pathogens, weather rela

tions, 303 
source of, 83, 122, 282 
spraying at onset of, 233 
spread of, 250 

effect of host size and distance be
tween hosts, 260 

law of lesion size, 259 
role of distance from inoculum, 252 

systemic diseases, relation to density 
of planting, 278 

vegetatively propagated material, 275 
Epidemiology, 127, 175, 177, 179, 191, 

235, 299, 374 
Epidermis, lignified, effect on rust pus

tules, wheat, 615 
Eradication, in disease control, 19, 320, 

380, 383, 417, 419, 420 
Ergot, 82, 293 
Erioischia brassica, transmission of Er

winia carotovora, 107 
Erosion, soil, role in spread of patho

gens, 66 
Erwinia spp., phages of, 525 
Erwinia amylovora, dispersal by bees 

and wasps, 103, 107 
Erwinia atroseptica, 108, 526 
Erwinia carnegieana, transmission by 

Cactobrosis fernaldialis, 108 
Erwinia carotovora, 107, 115, 526 
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Erwinia phytophthora, transmission by 
cutting knives, 277 

Erwinia tracheiphtla, transmission by 
beetles, 108 

Erwinia tumefaciens, on raspberry 
canes, control with organo-mercu-
rials, 88 

Erwinia urediniolytica, hyperparasitism 
by, 523 

Erysiphales, spore liberation in, 146 
Erysiphe graminis 

host specialization of, 594, 595 
parasitism by Ciccinobolus cesatii, 522 
spore dispersal of, 165, 208, 215 

Erysiphe polygoni 
diurnal cycle, spore liberation, 165 
resistance of red clover to, 577 

Esters, aromatic, postharvest accumula
tion in produce, 386 

Etch virus, protection phenomena in 
host, 556 

Ethylene dibromide 
control of disease complexes, 461 
diffusion in soil, 449, 508, 509, 510 
interaction with montmorillonites, 513 
nematocide, 444, 457, 461 
reactions in soil, 445 
sorption in soil, 441, 512 

Ethylene diisothiocyanate, oxidation of 
nabam to, 493 

Ethylene gas, use in defoliation, 380 
Ethylenethiuram monosulfide, oxidation 

of nabam to, 493 
Eurotium, spore discharge in, 140 
Exchange coefficient, turbulent move

ment in atmosphere, 177 
Exobasidium japonicum, control on 

Azalea, before export, 334 
Exocortis, sweet orange, role of infected 

nursery stock, 276, 277 
Export, health certification, 91 
Expulsion, spores, equilibrium with 

deposition, 213 
Extracts, inhibitory to fungi, in fruit, 41 

F 
Fall velocity, force in spore deposition, 

209 
Fatty acids, oxidation by Corynebacte

rium italicum, 499 

Fenuron, herbicide, soil penetration and 
solubility, 507 

Ferrous sulfate, control of Elsinoe am-
pelina, 88 

Fertilizers, effect on disease, 391, 536 
Field resistance, reduction of disease 

destructiveness by, 621 
Field size, effect on epidemics, 264, 266, 

268, 269 
Fig mosaic virus, transmission by mites, 

101 
Firing, heat treatment, soil, 414 
Flag smut, control of, stubble burning, 

381 
Flax 

bacterial inoculation of seed, effect on 
pathogens, 543 

resistance to Melampsora lini, relation 
to genes for virulence, 620 

seed-borne pathogens of, 76, 77, 78, 
82 

Ulster method for pathogens in seed, 
78 

Flax rust, occurrence with seed, 82 
Flax seed 

effect of environment on contamina
tion, 79 

health survey, Colletotrichum linicola 
contamination, 81 

thiram as disinfectant for, 80 
Flax wilt, genes for resistance to, 575 
, genes for resistance to, 575 

pathogenicity of isolates of, 599 
Flea beetles, winter survival of Bacte

rium stewartii in, 294 
Flight altitude, spores, equation of, 187 
Flooding, soil treatment by, 415 
l-Fluoro-2,4-dinitrobenzene, 503, 505 
Foliage, persistence of insecticides on, 

491 
Foliage diseases, cultural control meth

ods, 373, 380 
Fomes annosus, 250, 537 
Fomes lignosus, artificial inoculation 

with, 27, 49 
Foot-and-mouth disease, spread on 

straw, 326 
Forecasting, usefulness of, 306, 308 
Forecasts 

disease, 296, 307, 309 
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epidemics, 245 
amount of inoculum, 246 
quantitative evaluation, 292 
requirements of, 306 

Forest insects, "preventive control" of, 
362 

Forest management, role in control of 
white pine weevil, 368 

Forest tree seedlings, prevention of heat 
injury, 395 

Forest windbreaks, use in disease con
trol, 422 

Forestry, disease control in, 274 
Formaldehyde 

control of pathogens with, 88, 433, 
456, 460 

disinfection of potato tubers, 88 
hydrolytic product of mylone, 506 
soil penetration, 448 
Trichoderma viride in soil treated 

with, 453, 454 
Fragaria bractata, indicator for virus-

free plants, 412 
Fragaria vesca, use in grafting for virus 

testing, 87 
Frenching, tobacco, caused by nutri

tional imbalance, 359 
Fruits, disease control by spraying, 389 
Fumigants 

diffusion in soils, 448, 450, 508, 510 
eradicant, 461 
organic mercury, seed disinfection 

with, 516 
sorption of, 442, 511, 513 

Fumigation, supervision of, 349 
Fungi 

air-borne, 24, 299 
control by heat therapy, 392 
dry-spore, spore dispersal in, 160 
inactivation of fungicides by, 499 
insect transmission of, 109, 299 
nematodes as vectors of, 553 
parasitic on nematodes, 549, 550 
physiologic races of, 594 
synergism, 547 

toxicity of biocides to, 454, 459 
Fungicides 

additives to improve retentiveness, 489 
chemical reactions of, 492 

copper, effect of proteins on toxicity 
of, 496 

deposition of, 478, 482 
effects on antagonistic saprophytes, 

546 
evaluation of, in small plots, 270 
formulation as hydrated gels, 489 
fumigant action of, 491 
hydrolysis in solution, 495 
inactivation by chelation, 495 
interactions with environment, 486 
loss by sublimation, 491 
mercurial, redistribution on seed, 516 
microbial conversions of, 499 
mode of action of, 498 
particle size of, 478, 492 
performance of, 477, 490 
persistence of, 486, 504 
photoinactivation of, 494 
physical interactions in soil, 507 
phytotoxicity, hydrolytic products, 

498 
protectant, 478 
quinones, 493 
reactions of, 

with atmospheric carbon dioxide, 
494 

with soil debris, 501, 502 
repulsive forces at plant surfaces, 479 
solubility of, 490 
structure-activity relations, 496, 497 
use of 

against dermatophytes, 394 
control of epidemics, 231 
disease control, 272, 274, 308, 361, 

364 
seed treatment, 499, 514 
soil treatment, 433, 499 

Fungus feeders, transmission of path
ogens by, 111 

Fungus spores, infectivity of, 37 
Fusaria, head blight, determining re

sistance to, 616 
Fusaric acid, secretion by Fusarium 

oxysporum f. vasinfectum, 542 
Fusarium 

association of inoculum with nema
todes, 7 

banana wilt, control by flooding, 415 
control on Pinus sylvestris seed, 544 
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dispersal of, 12, 14 
dry rot of potatoes, effect of handling 

methods on, 384 
effect of sowing depth on infection 

by, 403 
environmental effects on infection by, 

303 
in soil, 436, 455 
stem rot, control in sweet potatoes, 
" 395 

Fusarium coeruleum, control on potato 
tubers, 89 

Fusarium culmorum, antagonists of, 535 
Fusarium dianthi, secondary pathogen 

on carnation, 548 
Fusarium graminearum, 535, 544 
Fusarium lini, 78, 80, 532, 535 
Fusarium moniliforme, occurrence after 

soil treatment, 455 
Fusarium moniliforme var. fici, mecha

nism of transmission in figs, 109 
Fusarium nivale, control on barley seed

lings, use of antagonist, 544 
Fusarium oxysporum f. bulbigenum, 

primary pathogen on carnation, 548 
Fusarium oxysporum f. conglutinans, 

selection of cabbage resistant to, 
576 

Fusarium oxysporum f. cubense, 508, 
532 

Fusarium oxysporum f. lini, biotypes of, 
599 

Fusarium oxysporum f. lycopersici, selec
tion of tomatoes resistant to, 576 

Fusarium oxysporum f. niveum, resist
ance of watermelon to, 577 

Fusarium oxysporum f. vasinfectum, 461, 
542 

Fusarium solani, 161, 460, 500 
Fusarium spp. 

persistence on seed oats, 76, 82 
seed-borne, 71, 72, 78 
spore dispersal in, 160 

Fusarium udum, antagonists of, 535 
Fusarium wilt, 552, 574, 575 

G 
Ganoderma apphnatum, 150, 152, 208 
Gels, hydrated, formulation of fungi

cides as, 489 

Genes 
pathogens, for virulence, 619 
for resistance 

interactions between, 594 
wild relatives, crop plants, 613 

GibbereUa, temperatures favoring infec
tion by, 402 

GibbereUa zeae, flower infection by, 72 
Girdling, control of butt rot fungi, 379 
Gliotoxin, 501, 534, 539, 544 
Gloeosporium musarum, latent infec

tion of green banana fruit, 40 
Gloeotinia temulenta, 71, 72, 76, 78, 82 
GlomereUa cingulata, 506, 548 
Glycogen, in maturation of asci, 140 
Glycoprotein, from Phytolacca, virus in

hibitor, use as disinfectant, 418 
Gnomonia rubi, spore discharge in, 144 
Gnomonia veneta, parasitism by Tricho-

thecium roseum, 523 
Golden nematode, 318, 417 
Gomphrena ghhosa, indicator plant for 

virus testing, 87 
Gooseberry mildew, 83, 86 
Gradient of disease, 6 
Grafting 

infectious incompatibility in, 276 
in testing for virus contamination, 87 
use in obtaining disease resistance, 

618 
virus spread by, 99 

Grafts, use against leaf blight, Hevea 
rubber, 389 

Grain 
pests carried by, 327 
world trade in, inspection problems, 

330 
Grapes 

control of black rot, 381 
responses to carbon disulfide fumiga

tion, 438 
Graphium spp., insect dispersal of 

spores, 160 
Grasshoppers, transmission of tobacco 

mosaic virus by, 104 
Grasses, susceptibility to cereal yellow 

dwarf virus, 122 
Gravitation 

effect on spores in air, 170 
force in spore deposition, 209 
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Gray mold, in produce in transit, 386 
Griseofulvin, 463, 540 
Growth habit, influence on disease pro

pensity, 375 
Growth substances 

application in disease control, 394 
effect on antagonists on fruit, 546 
use on fruits and vegetables, 387 

Gryophaena strictuh, mycophagous, 527 
Guttation, role in disease, 372 
Gymnosporangium, spore concentration, 

change with altitude, 201 
Gymnosporangium juniperi-virginianae, 

148, 302 
Gymnosporangium myricatum, spore 

prints of, 157 
Gymnosporangium spp., multiplication 

between alternate hosts, 241 

Η 
Handling procedures, perishable crops, 

383 
Hard woods, resistance to Tomes an-

nosus, 250 
Hardiness, to climate, in crops, 569 
Harvest practices, disease control meas

ures in, 383, 384 
Hatching factors, nematodes, production 

by plants, 551 
Health certificates, for export of planting 

stocks and plant products, 86 
Heart rots, trees, cultural control meas

ures, 375 
Heat, treatment of soil with, 466 
Heat therapy, 89, 392 
Helicobasidium purpureum, strand for

mation in, 44, 46 
Helminthosporium 

Cephahthecium antagonism of, 436 
deposition by impaction, 212 

Helminthosporium avenae, 72, 75, 76, 
78, 82 

Helminthosporium gramineum, races of, 
596, 597, 601, 603 

Helminthosporium sativum, 172, 416, 
535, 543, 591, 597, 601 

Helminthosporium spp., seed-borne, 71 
Helminthosporium victoriae, 293, 368, 

585 
Hemihia vastatrix, parasitism by Verti

cillium hemileiae, 523 
Herbicides, on potatoes, prevention of 

late blight in tubers, 380 
Heterodera 

control with dichlorobutene, 462 
toxicity of terthienyl to, 552 

Heterodera rostochiensis 
contamination of seed potatoes, pre

vention of, 69 
cysts, contamination survey, 66 
effect of hatching factors on, 13, 551 
potato root eelworm, spread of, 62, 

318 
predator of, Theratomyxa weberi, 550 
races of, 612 
viability of cysts of, 65 

Heterodera schachtii, parasitism of, by 
protozoa, 550 

Hevea, leaf blight of, use of multiple 
grafts in control of, 389 

Hevea brasiliensis, control of root rot by 
root barriers, 422 

Hevea rubber, resistance to Dothidelh 
uhi, 618 

Hexadecane, degradation by Corynehac
terium italicum, 499 

Highway traffic, permits, 350 
Host 

influences on physiologic races, 595 
life span of, use in cultural practices, 

403 
physical alteration of, 378 
as source of inoculum, 50, 52 
susceptibility to pathogens, 116, 118, 

404, 521 
vulnerability to disease, geographical 

and ecological, 283 
Host defense devices, epidemiological 

aspects of, 371 
Host defenses, passive, penetration of, 

27 
Host-pathogen relationships, symbiotic, 

27 
Host plants 

position of, 396 
role of distribution in spread of epi

demics, 250 
Host population, direct cultural control 

measures, 374 
Host predisposition, to disease, 372 
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Host range 
parasites of senescent tissues, 39 
role in pathogen control, 570 

Host varieties, in distinguishing path
ogen races, 607 

Hosts, alternate, control of, 419 
Homoptera, vectors of viruses, 103 
Hop varieties, infection by Verticillium 

albo-atrum, 36 
Horizon of infection, 251 
Hot water treatment 

control of smut in seed, 80, 410 
soil, pathogens controlled by, 467 

Humic acids, production from hydro
quinone, 493 

Humidity, effect on spore deposition, 213 
high, diseases favored by, 396 

Hyadaphis zylostei, see Rhopalosiphum 
conii 

Hybridization 
role in production of biotypes, 596 
use in developing disease resistance, 

577 
Hydrocarbons, metabolism of, by micro

organisms, 499 
Hydrogen sulfide, hydrolytic product of 

mylone, 506 
Hydrolysis, fungicides in solution, 495 
Hydroquinone, reaction to produce 

humic acids, 493 
Hymenomycetes, structure of basidium 

of, 147, 149 
Hyperparasitism, 522, 525, 549 
Hypersensitivity, resistance based on, 

389 
Hyphomycetes, predators of nematodes, 

550 
Hypochlorite, use in postharvest treat

ments, 384 
Hypoxylon pruninatum, spore discharge, 

water relations in, 162 

I 
Illite, sorption on, 441 
Imidazoline derivatives, side chain ef

fects on phytotoxicity, 496 
Impaction, 211 

deposition of single spores by, 212 
Import, conditional, 332 
Incompatibility, infectious, 276 

Incubation period, pathogens, 236, 237, 
239, 303, 305 

Independent action, infective propagules, 
in infection process, 30, 34 

Indexing, testing for viruses, 412 
Infection 

dispersal of, in propagation, 275 
from divided inoculum, 35 
gradient of, 250, 253 
horizons of, 251 
increase within a plant, detection, 239 
independent action, infective propa

gules, 30 
latent, 41 
multiplication of, within a crop, 232 
predictions of, 301 
secondary, 548 
synergistic, 30, 36, 41 
systemic 

law of lesion size applied to, 259 
relation to size of plant, 278 

test for spread of, use of doublets, 
242, 243 

Infection court 
inoculum in, 9, 19, 298 
oxidative activation of nabam in, 493 

Infection cycles, in disease forecasts, 303 
"Infection flecks," hypersensitive reac

tion to rust, 36 
Infection index, 2 
Infection rate, in populations, 234, 235, 

236, 237, 239, 247, 269 
Infection type, races, environmental fac

tors affecting, 607 
Infectivity, of inoculum, 37, 38 
Infectivity titration, 29, 32 
Inhibitors, of fungi, in green fruit, 41 
Inoculation, as proof of effective in

oculum, 26 
Inoculum, 1 

air-borne, 8, 26 
availability of, in disease forecasts, 

296 
definition of, 23 
deposition from air, 15 
destruction of, 19, 21 
disease control measures affecting, 

374, 405, 409 
dispersal of, 11, 12, 13, 14, 15, 296 

by animals, 14, 16, 97, 100 
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dimensions, 5, 6 
environmental effects, 373 

effective, 24, 25, 27 
Koch's postulates for proof of, 26 

ineffective virus particle as, 25 
infectivity of, 7, 35, 38 
intensity in infection court, 8, 9 
invasive force of, 27 
movement of, 262, 264, 265 
multiplication rate of, 243, 246, 271, 

272 
overwintering of, 274, 293 
persistence of, relation to disease con

trol, 20 
primary, 292, 295, 309 
production of, 2, 16, 373 
quantity of, 3, 6, 7, 20, 243, 244 
reduction of, 7, 19, 527 
relations in epidemics, 232, 252 
stem rust, decrease of, 582 
survival in soil, 52 
transfer of, 124, 275, 298, 299 
trapping of, 7, 8 
types of, 2, 24 
weeds as source of, 365 

Inoculum potential, 2, 3, 7, 8, 23, 28, 
29, 40 

capacity factor of, 3, 9 
effect of control measures on, 16 
effect of resistant plants on, 7 
intensity factor of, 3, 4 
strands and rhizomorphs, 42, 43, 49 
tool in disease studies, 10 

Insect population 
effect of predators on, 113 
regulation by forest management, 376 

Insect vectors, population of, effect on 
incidence of infection, 298 

Insecticides 
effect on annual infection of elms by 

Dutch elm disease, 304 
effect on virus spread in potatoes, 125 
residue loss of, role of sublimation, 491 
systemic, use in vector control, 419 

Insects 
dispersal of inoculum by, 14, 19, 98, 

103, 105, 107, 111, 160, 298, 299 
toxicity of biocides to, 459 

Inspection 
crop, for seed contamination, 77 

field, importance of, 333 
plant material, quarantines, 86, 327, 

330, 334, 336, 344 
Interfacial tension, reduction in sprays 

by surfactants, 488 
Introduction 

pathogens, dangers of, 321 
resistant varieties, 573 

Ips spp., transmission of brown- and 
blue-stain diseases, 110 

Iron, effect on patulin production, 540 
Irrigation 

cultural control method, 373 
influence on crop pathology, 376 

Isothiocyanates, formation from dithio-
carbamates, 446 

Isotopes, radioactive, use in seed dis
infectants, 516 

J 

Jassids, pH gradient followed in feeding, 
105 

"Jet-stream," particle transfer by, 222 

Κ 
Kaolinite, sorption on, 441 
Koch's postulates, in proof of effective 

inoculum, 26 

L 
Land clearing methods, control of root 

rots, 378 
Landing, spores, effect of turbulent dif

fusion on, 196 
Langmuir equation, monomolecular 

films, 511 
Larch canker, control by eradication, 

382 
Late blight 

estimation of sporulation by pathogen 
of, 296, 297 

potato 
effect of growth habit on damage 

by, 375 
epidemics, 232, 233, 248, 305 

mathematical analysis, 237, 244 
potato tubers, prevention of, 379 
resistance of potatoes to, 248, 281, 

389, 396, 617 
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Latent period 
infection, relation to dose of infective 

propagules, 35 
insect transmitted persistent viruses, 

104 
Leaf miners, transmission of diseases by, 

104, 107 
Leaf roll virus, potatoes, 89, 125, 242 
Leaf spot diseases, detection of, 52 
Leafhoppers, transmission of viruses by, 

104, 113, 122, 323 
Legislation, plant protection, interna

tional trade, 91 
Lenzites betulina, effect of temperature 

on spore discharge, 163 
Leptosphaeria coniothyrium, transmis

sion by crickets, 111 
Lettuce, big vein of, survival in soil, 65 
Lettuce mosaic virus, 71, 73, 106, 123 
Lettuce seed, virus-free, production in 

relation to aphid population, 115 
Lesion size, law of, 259 
Lesions, probabilities of development of, 

in epidemics, 251 
Life span, host, use in cultural prac

tices, 403 
Light 

decomposition of pesticides by, 494 
effect on infection type on host, 608, 

610 
role in periodicity of spore discharge, 

164 
wavelengths affecting spore discharge, 

166 
Lignin, degradation by soil organisms, 

436 
Lolium perenne, use in control of 

Plasmodiophora brassicae, 68 
Loose smut 

cereals, forecasting epidemics of, 294 
hot water treatment against, 410 
seed-borne inoculum, 25 

Lucerne dwarf virus 
distribution in plant, 105 
transmission from sources of natural 

infection, 122 
Lumber industry, importance of beetle 

vectors of disease, 110 
Lycoperdon, collection of spores by 

raindrops, 214 

Lycoperdon pyriforme, spores, velocity 
of fall, 172 

Lycopodium 
spore distribution from source, 204 
spore number, horizontal change in, 

199 
Lycopodium clavatum, deposition of 

spores, wind tunnel experiments, 211 

Μ 
Macrophomina phaseoli, control by 

chloronitrobenzene, 455 
Macrosteles fascifrons, transmission of 

yellows virus, 120 
Magnesium sulfate, role in control of 

stalk smut of rye, 392 
Maize, transmission of diseases by corn 

borer, 110 
Maize streak virus, 106, 121 
Malic acid, excretion product, Neuro-

spora sitophila, 495 
Mammals, spread of pathogens by, 100 
Man 

dispersal of pathogens by, 16, 99, 
223, 314 

toxicity of soil fumigants to, 459 
Maneb, 447, 486 
Manganese, effect on streptomycin 

production, 540 
Manganous ethylenebis{ dithiocarba

mate), tenacity of, 486 
Manioc, complex diseases of, 548 
Manure 

embargo against, 326 
green rye, control of Streptomyces 

scabies, 435 
Market pathology, 375, 386 
Market standards, new Varieties, 593 
Matthiola incana, use in control of 

Plasmodiophora brassicae, 68 
Mediterranean fruit fly, introduction by 

tourist traffic, 337 
Mehmpsora, race formation by, 321 
Melampsora lini, 70, 72, 620 
Meloidogyne, 272, 436, 439, 552, 553, 

554 
Mentha sp., heat therapy for rust con

trol, 89 
Mercurials, water-soluble, fungicidal 

properties of, 462 
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Mercury salts 
control of bulb-borne diseases, 88 
disinfection of potato tubers, 88 

Merulius hcrymans, developing strands 
of, 47, 48 

Methyl bromide, 387, 417, 444, 450, 
456, 457, 510 

Methyl ketones, oxidation by Coryne
hacterium italicum, 499 

Methylamine, hydrolytic product of 
mylone, 506 

Methylisothiocyanate, 460, 506 
Microsphaera, diurnal cycle, spore lib

eration, 165 
Microbiology, soils, 435 
Microclimate, role in disease develop

ment, 396 
Microorganisms, formation of toxicants 

by, 501 
Microsporidies, parasitic on nematodes, 

549 
Mildew, gooseberry, persistence in plant 

debris, 86 
Minimal effective dose, of infective 

propagules, 30 
Minor elements, effect of soil treat

ments on, 452 
Mint rust, heat therapy against, 392 
Mites, transmission of viruses by, 101 
Mixed cropping, disease control meas

ure, 261 
Moisture, soil, effect on sorption of 

fumigants, 442 
Monilinia fructicola, overwintering of, 

293 
Mononchus papiUatus, nematophagous 

nematode, 551 
Montmorillonites 

interaction of ethylene dibromide 
with, 513 

sorption on, 441 
Monuron, herbicide, penetration and 

solubility, 507 
Morphogenesis, of mycelial strands and 

rhizomorphs, 44 
Mosaic disease, squash and marrow, 

control by mixed cropping, 261 
Mucin, production in soil, 436 
Mucor, aromatic compounds as source 

of carbon, 499 

Mushrooms, disease control, use of 
chlorinated water, 417 

Muskmelon, seed-transmitted virus of, 
viability, 76 

Multiplication of disease, rate of, 234 
Multiplication of infection, role of dis

tances, 256 
Mutation, role in production of bio

types, 596 
Mycelial strands 

inoculum potential of, 42 
morphogenesis of, 44, 48 
Phymatotrichum omnivorum 

development of, 46, 47 
effect of desiccation on, 43 

Mycelium, as inoculum, 25 
Mycorrhizae, effect of soil fungicides 

on, 454 
MycosphaereUa pinodes, spread by wind, 

195 
Mycostatin, postharvest treatments with, 

385 
Mylone, hydrolysis in soil, 506 
Myzus ascalonicus, specificity in virus 

transmission, 106 
Myzus ornatus, specificity in virus trans

mission, 106 
Myzus persicae 

colonization on beet, 126 
transmission of viruses by, 106, 115, 

116, 117, 125, 300 
Myzus solanifolii, vector of potato Y 

virus, 117 

Ν 
Nabam, 446, 447, 462, 493 
Narcissus bulbs, control of Anguillulina 

dipsaci, 89 
Natural selection, in vulnerability of host 

to disease, 283 
Nectria cinnabarina, parasitism by Tri

chothecium roseum, 523 
Nectria galligena 

persistence in plant debris, 86 
relationship of rainfall, spore dis

charge, 162 
Nectria spp., spore dispersal in, 160 
Nemagon, 508, 510, 511 
Nematocides, 433, 461 
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Nematodes 
autonomous dispersal of, 12 
breeding for resistance to, 612 
cause of brown root rot of tobacco, 

359 
control of, 392, 414, 422, 459, 461, 

570 
depth of occurrence in soils, 439 
disease complexes associated with, 7, 

548, 549, 552, 553 
foliar, prevention in chrysanthemums, 

413 
forecast of infestation by, 294 
hatching factor, 551 
nematophagous. 551 
parasites of, 436, 549 
physiologic races of, 594, 611, 612 
predators of, 550 
resistance of peach to, 389 
stimulatory effect of invasion by, 407 
vectors of pathogens, 102, 553 

Nematospora gossypii, transmission by 
Dysdercus spp., 109 

Neovossia indica, spread of, 325 
Neurospora sitophila, spores, copper 

solubilized by, 495 
Nicotiana glutinosa, in virus studies, 87, 

555 
Nicotiana tabacum. indicator plant for 

virus testing, 87 
p-Nitrobenzoic acid, energy source for 

Pseudomonas fluorescens, 500 
Nitrogen 

role in bunt control, 392 
role in predisposition to disease, 391 

Nitrogen fixation, in soil, 436 
Nitrogen trichloride, use in control of 

storage diseases, 387 
p-Nitrophenol degradation by Coryne

bacterium simplex. 500 
Nitrosomonas, nitrogen fixation by, 436 
"Nucellar" seedlings, propagation of 

citrus by, 413 
Nursery practices, contamination in, 277 
Nutrients 

effect on spore infectivity, Botrytis 
cinerea, 39 

plant, effect of soil treatment on, 452 
Nutrition, plant, effect on disease, 119, 

390, 536 

Ο 
Oak, occurrence of chestnut blight in, 

316 
Oak seed, embargo against, for oak 

wilt, 327 
Oak wilt, 119, 231, 379 
Oat seed, persistence of pathogens on, 

76 
Oat stem rust, 585, 586, 587 
Oats 

breeding for resistance to diseases of, 
584 

pupation disease of, reduction by 
field barriers, 398 

relation between varieties and races 
of crown rust, 588 

Victoria varieties, destructiveness of 
Helminthosporium victoriae on, 
293 

Occupied receivers, theory of virus in
teraction, 557 

Oecanthus, transmission of Leptospha-
eria coniothyrium, 111 

Oidium, geographic range of, 399 
Oidium spp., parasitism by Ciccinobolus 

spp., 522 
Oil seed, pests carried by, 327 
Omphalia flavida, spore liberation, by 

wind, 160 
Onion smut, control with formaldehyde, 

433 
Onions, role of protocatechuic acid in 

resistance to smudge, 500 
Oospora pustulans, control on potato 

tubers, 89 
Ophiobolus graminis, 51, 53, 532, 535, 

536, 547 
as soil pathogen, 61, 64, 406, 537 

Ophiostoma, see Ceratocystis 
Orchard floor, spraying to control apple 

scab, 90 
Orchards, disease control by sanitation, 

381 
Orchids, inspection for export, 334 
Organo-mercury compounds 

control of Erwinia tumefaciens, 88 
disinfectants on cereal seed, 80 

Oriental fruit fly, embargo against, 331 
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Ornamentals, factors in susceptibility to 
disease, 371 

Outport inspections, 334 
Overplanting, control of seedling dis

eases, 395 
Overwintering, primary inoculum, 293 
Oxidation, fungicides, 493 
Oxidation potential, role in photolysis 

of quinones, 494 
Ozone, use in control of storage dis

eases, 387 

Ρ 
Packing, effect on quality, 335 
Packing materials, restrictions on, 343 
Panama wilt, banana, control by flood

ing, 415 
Panogen, distribution on seed, 516 
Papulospora, parasitic on Rhizoctonia 

sohni, 524 
Parasites 

obligate, autonomous dispersal in soil, 
62 

soil, 60 
Parathion, 125, 419 
Particle size, fungicides, 478, 483, 487, 

492 
Pathogenicity, environmental factors in, 

373 
Pathogens 

air-borne, forces affecting movement 
of, 169 

biological control of, 521 
competition on host, 547 
detection in seed testing, 77 
dispersal of, 11, 58, 68, 83, 99, 314 

seed contamination, 74, 76 
in soil, 59, 66 

exchange of, following soil treatment, 
455 

genes for virulence, 619 
inspection of plant material for, 86 
introduction of, 120, 282, 321 
persistence of, 63, 75, 85 
physiologic races, 302, 593, 594, 610 
predators and antagonists of, 527 
role of spore size in forecasting dis

tribution of infection, 301 
sequential attack of host by, 548 

soil-borne, 303, 416, 433, 436, 439, 
469 

survival in plant debris, 86 
systemic, epidemics caused by, 231 
vascular, depth of occurrence in soils, 

439 
Patulin, production of, in soil, 539 
Pea, seed treatment, 80, 515 
Peach mosaic virus, transmission by 

mites, 101 
Peach rosette, 262, 373 
Peach yellow-bud mosaic, border effect, 

peach orchards, 266 
Peach yellows virus, 89, 323, 393 
Peaches 

brown rot of, 293, 384 
control of Rhizopus rot, postharvest 

treatments, 385 
resistance to nematodes, 389 
spread of Eastern X virus to, 241 

Pectobacterium carotovorum, 60, 69, 86 
Penetration, by pathogens, of passive 

defenses, 27 
Penicillia, ground-inhabiting, collection 

of spores by raindrops, 214 
Penicillin, 541, 542 
Penicillium 

antagonistic action of, 532, 533, 534, 
546 

inspections for, in bruised bulbs and 
fruit, 334 

number of conidia produced by, 208 
occurrence in treated soil, 453 
prevention on citrus, 385 
spore size, factor in deposition, 212 

Penicillium clavatum, antagonism of 
Phytophthora, damping-off, 533 

Penicillium digitatum, competition with 
P. italicum on citrus, 547 

Penicillium expansum, antagonistic ac
tion of, 533 

Penicillium frequentans, production of 
frequentin, on seed integument, 544 

Penicillium nigricans, production of 
griseofulvin, in soil, 540 

Penicillium patulum, production of 
patulin in soil, 539 

Penicillium vermicuhtum, antagonism 
of, effect of temperature, 537 

Pentachloronitrobenzene, 457, 463, 502 
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Pentachlorophenol, stability of, effect of 
soil type, 506 

Pentatrichopus fragaefolii, seasonal var
iation in population, 115 

Pepper, relationship with tomato crops 
and potato virus Y, 122 

Perennials, woody, resistance in, 389 
Periconia, in soil, 436 
Peronospora destructor, 85, 255, 256 
Peronospora tabacina 

blue mold of tobacco, control of, 370 
effect of temperature on incubation 

period of, 304 
forecasting epidemics of, 295, 306 
parasitism of oospores of, 525 
spore liberation by conidiophore of, 

159, 166, 297 
Pesticides 

mechanism of adhesion to plants, 486 
relation of solubility to soil penetra

tion, 507 
Pests, in ships' stores, 337 
Peziza sp., spore discharge by, 153 
pH, soil 

effect on antagonists, 537 
effect on antibiotic stability, 541 
effect on fungicide reactions, 503, 504 
pathogen control by changes in, 416 

Phalacrus, economic importance, de
struction of smut spores, 528 

Phalacrus caricis, mycophage on smut, 
527 

Phaseolus vulgaris, transmission of bean 
mosaic virus in seeds of, 73 

Phenols, 493, 499 
Phenyl mercury triethanol ammonium 

lactate, use in control of apple scab, 
417 

Phialea temulenta, on perennial rye 
grass, cultural control methods, 377 

Phloem necrosis, elm embargo against, 
333 

Phoma sp., seed-borne, 71, 75, 76, 78, 
82 

Phony peach virus, transmission of, 323 
Phosphoric acid, role in bunt control, 

391, 392 
Phosphorus 

control of stalk smut of rye, 392 
role in disease resistance, 391 

Phylctochytrium, parasitic on oospores, 
525 

Phylloxera, control of, 415, 433, 438, 
455 

Phymatotrichum omnivorum 
antagonists of, 534 
effect of organic manures on, 537 
effective inoculum of, 26 
hosts vulnerable to, crop rotation, 408 
mycelial strands of, 43, 47 
spread of, in soil, 61, 294, 299 
survival in soil, 64, 525 

Physalis floridana, transmission of po
tato leaf roll virus from, 105 

Physiology, postharvest, of fruits and 
vegetables, 387 

Physoderma zea-maydis, disinfection of 
seed against, 339 

Phytolacca, glycoprotein from, virus in
hibitor, use as disinfectant, 418 

Phytomonas caryophylli, antagonists of, 
535 

Phytomonas pruni, use of streptomycin 
in control of, 411 

Phytomonas stewarti, growth in relation 
to host nutrition, 391 

Phytophthora 
antagonism of Trichoderma viride to, 

501 
control of, 461, 462 
damping-off, tomato, antagonists of, 

533 
deposition by impaction, 212 
number of spores, effect of relative 

humidity, 214 
parasitism of oospores of, 525 
rot in trees, restoration after girdling, 

395 
in soil, 436 

Phytophthora cinnamomi, 460, 548 
Phytophthora erythroseptica, autono

mous dispersal of, 69 
Phytophthora infestans 

adaptation to tomatoes, 249 
biotypes, effects on host, 603 
control on potato tubers, 89 
dispersal of, 185, 186, 188, 190, 191, 

198, 299 
effect of weather conditions on, 296, 

305 
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incubation period, effect of tempera
ture, 303 

infection gradients of, 255 
infection in relation to field area, 266 
inoculum potential of, 28 
introduction into Europe, 83 
nature of epidemics caused by, 232, 

233, 244 
protection of potato against, by 

Bordeaux, 484 
resistance to, 281, 285, 554, 589 
source of inoculum, 85, 257, 294 
spread of, from South America, 314 
survival of, 63, 293 

Phytophthora parasitica, parasitism by 
Trichoderma lignorum, 524 

Phytophthora parasitica var. nicotiana, 
disease complex with Meloidogyne, 
553 

Phytophthora ultimum, persistence in 
soil, 64 

Phytoptus Hbis, transmission of black 
currant reversion virus, 101 

Phytosanitary certificates, consulate visas 
with, 354 

Phytosanitary services, 332, 348 
Phytotoxicity, 461, 465, 496, 498 
Phytotrons, use in testing plant material, 

620 
Picric acid, degradation by Corynebac

terium simplex, 500 
Pierce's disease, 241, 327 
Pineapple, leaf tip necrosis of, use of 

wind break in control of, 422 
Pineapple root knot nematode, use of 

trap crop in control of, 422 
Pinus lambertiana, blister rust preven

tion, 315 
Pinus monticola, destruction by blister 

rust, 315 
Pinus strobus, susceptibility to blister 

rust, 315 
Pinus sylvestris, control of Fusarium on 

seed, 544 
Plant bugs, transmission of fungi by, 

110 
Plant consignments, origin of, 351, 352 
Plant debris, importance in pathogen 

dispersal, 84, 86, 90 

Plant disease gardens, use in breeding 
programs, 591 

Plant inhibitor, concept of, 437 
Plant introduction, method of crop im

provement, 573 
Plant parts, carriers of pathogens, 83, 

84, 337 
Plant products 

definition, in trade, 343 
indicating origin of, for transport, 352 
pathogens in, 84, 85, 86, 88 

Plant quarantine, for health determina
tion, 86 

Plant residues, effect on succeeding 
crops, 406 

Plant sustainer, concept of, 437 
Plant vigor, effect of soil fumigation on, 

438 
Planting stocks, spread of pathogens in, 

84, 86, 88 
Plants 

cultivated, volunteers as carriers of 
disease, 52 

density of, relation to disease, 119, 
278 

diseased, as source of inoculum, 51 
definition in trade, 343 
importation of, 330, 352 
protection against virus reinfection, 

555 
protection agreements, 341, 351 
wild, occurrence of diseases on, 53 

Plasmodiophora brassicae, 62, 64, 67, 
84, 85, 86, 100, 101, 314 

Plasmopara viticola, 523, 528 
Pleurage fimiseda, spore discharge in, 

141 
Poa, root secretions of, effect on viabil

ity of nematode cysts, 552 
Poa pratensis, resistance to stripe smut, 

577 
Podosphaera, diurnal cycle, spore lib

eration, 165 
Podosphaera leucotricha, 147, 249 
Polyporus anceps, reduction in conifers, 

pruning methods, 379 
Polyporus squamosus, spore liberation 

by, 152 
Polysvora h'ni, seed-borne, 71, 72, 76, 

78 
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Polystigma rubrum, parasitism by Tri
chothecium roseum, 523 

Polyuronides, production in soil, 436 
Population, diseased, 374 
Porta, prevention by land clearing meth

ods, 378 
Postharvest treatments, chemical, 384 
Potassium, role in disease relations, 391, 

392 
Potassium chloride, role in bunt control, 

392 
Potassium deficiency, cotton, role of 

Meloidogyne, 552 
Potassium iodide, use against dermato

phytes, 394 
Potato, certification of, 319, 332 
Potato blight, 83, 232, 233, 234, 236, 

243, 244, 282 
Potato leaf roll virus, 87, 105, 116, 393 
Potato root eelworm, 318, 330, 331 
Potato spindle tuber virus, 99, 322 
Potato tubers 

infection by ArmiUaria mellea, effect 
of inoculum size, 49, 50 

late blight infection, 375, 379 
transmission of stolbur disease by, 322 

Potato varieties, secondary epidemics in, 
270 

Potato virus C, transmission by aphids, 
effect of host, 107 

Potato virus diseases, 113, 117, 123, 
307, 322 

Potato virus X, 98, 99, 100, 322, 394 
Potato virus Y, 106, 122, 241 
Potato wart, 67, 320, 321 
Potato yellow dwarf virus, distribution 

of, 322 
Potatoes 

brown rot of, control by soil pH 
changes, 416 

Colorado beetle attack on, 321 
development of Spongospora subter-

ranea during transport of, 335 
dry rot of, effect of handling meth

ods on, 384 
export of, sampling policies, 319 
international trade and pathogen dis

persal, 68 
native, escape from virus diseases, 261 
planting to avoid late blight, 401 

protection against infection, use of 
sanitation, 247 

resistance of 
to late blight, 248, 281, 389, 554, 

614, 617 
to virus Y, 118 

susceptibility to late blight, 234, 245, 
396 

tuber-uniting in, prevention of ran
domness, 278 

Potentiation, of soil biocides, 446 
Powders, formulation for dusting on 

soil, 464 
Powdery mildews 

apple and grape, source of epidemics 
of, 274 

control of, 383, 418 
diurnal periodicity of discharge of 

conidia, 166 
spore liberation, by wind, 160 

Pratylenchus, depth of occurrence in 
soils, 439 

Precursor, exhaustion of, theory of virus 
interaction, 556 

Predisposition, 568, 590 
Premunity 

specificity of, 556 
virus interference, 555 

Primulas, testing for tobacco necrosis 
virus, 341 

Probable flight line, spores, 181, 182 
Probit-response curve, use with infec

tion data, 32 
"Progressive infection," 24 
Propagation, disease transmission by, 53, 

84, 275 
Propagation material 

disease-free, production of, 393, 410 
field inspection of, 352 

Propagules, as inocula, 11, 29, 35, 42, 
169, 191, 300 

Proteins, reduction of toxicity of cop
per fungicides by, 496 

Protocatechuic acid, role in resistance 
of onions to smudge, 500 

Protozoa, predators on nematodes, 550 
Prunus, embargo against plants, 331 
Prunus americana, symptomless carrier, 

viruses, 323 
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Prunus serotina, winter host for Myzus 
persicae, 113 

Prunus virginiana, virus carrier, 241, 323 
Psalliota campestris, collection of spores 

by raindrops, 215 
Psalliota hortensis, strand formation by, 

46 
Pseudococcus citri, transmission of cacao 

swollen shoot virus, 105 
Pseudomonas, as antagonist, 544, 545 
Pseudomonas sp., metabolism of naph

thalene, 499 
Pseudomonas spp., phages of, 525 
Pseudomonas angulata, phage active 

against, 527 
Pseudomonas caryophylli, disease com

plexes with nematodes, 553 
Pseudomonas jiuorescens, use of p-nitro-

benzoic acid, 500 
Pseudomonas melophthora, transmission 

by Rhagoletis pomoneUa, 108 
Pseudomonas savastonoi, transmission 

by Dacus oleae, 108 
Pseudomonas solanacearum, 100, 280, 

526 
Pseudomonas tabaci, phage active 

against, 527 
Psilocybe agrariella vaccinnii, cranberry 

bogs, control by trenching, 398 
Psorosis, citrus, 231, 247 
Puccinia, collection of spores by rain

drops, 215 
Puccinia conspicua, parasitism by 

Cladosporium aecidiicola, 523 
Puccinia coronata var. avenae, 37, 584 
Puccinia glumarum, 37, 577, 578, 589, 

610, 611 
Puccinia graminis, 198, 272, 301, 321, 

523, 577, 588, 594 
Puccinia graminis var. avenae, 584, 587, 

595 
Puccinia graminis var. secalis, effect on 

rye varieties, 595 
Puccinia graminis var. tritici, 284, 295, 

302, 578, 595, 600 
physiologic races of, 579, 603, 604, 

605 
Puccinia malvacearum, discharge of 

basidiospores by, 154 

Puccinia menthae, control on Mentha 
sp., heat therapy, 89 

Puccinia polysora, infection in cross-
pollinated corn, 282 

Puccinia rubigo-vera, overwintering of, 
295 

Puccinia rubigo-vera var. tritici, 391, 
589 

Puccinia sorghi, horizontal spore dis
persal of, 173 

Puccinia triticina, 238, 272 
Pullularia pullulans, antagonism of 

Pythium, 534 
Pulses, quarantine requirements for, 346 
Pupation disease of oats, reduction by 

field barriers, 398 
Pyrausta nubilalis, transmission of path

ogens in maize, 110 
Pyrenomycetes, spore liberation in, 143 
Pyridinethione oxide, soil biocide, 458, 

463 
Pyronema confluens, antagonistic action 

of, 533, 535 
Pythium 

action of soil amendments on, 537 
antagonistic action of actinomycetes 

on, 532 
control with allyl alcohol, 460 
environmental effects on infection by, 

303 
inhibition in soil, 506 
parasitism of oospores of, 525 
reinvasion of treated soils, 454 
soil pathogen, 436 

Pythium sp., parasitism by Trichoderma 
lignorum, 524 

Pythium spp., hyperparasitism between, 
524 

Pythium aphanidermatum, increase after 
pentachloronitrobenzene soil treat
ment, 455 

Pythium arrhenomones, antagonists of, 
534 

Pythium debaryanum, 408, 533 
Pythium graminicola, antagonists of, 532 
Pythium ultimum, 60, 85, 454, 455 

Q 
Quarantine measures, embargo, 331 
Quarantine nurseries, imported plants, 

340 
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Quarantine station, coffee, 324 
Quarantines, 18, 313 

drafting of, 341, 344 
economic factors in, 328 
effect on inoculum, 16, 18 
evaluation of, 298, 323, 328, 329, 

331, 354 
international coordination in, 350 
legal aspects of, 90, 341 
modern, imports with special require

ments, 346 
role of inspectors, 349 
transportation problems in, 329 

Quinones, photolysis of, role of oxida
tion potential, 494 

R 
Races, physiologic, 575, 595, 602, 607, 

610, 611, 614 
Radiation, use on produce for shipping, 

387 
Radiation genetics, 614 
Radiomercury, Panogen labelled with, 

use on seed, 516 
Radopholus similis, physiologic races of, 

612 
Rain 

action on fungicide deposits, 486 
dispersal by 

inoculum, 8, 13 
spores, 160, 214, 301 

relation to occurrence of disease, 297, 
399 

Rate of multiplication of disease, r, 
237 

Ratoon stunt, heat therapy of sugar 
cane stock against, 393 

Recontamination, steamed soil, 467 
Red clover, resistance to Colletotrichum 

trifolii, 577 
Red stele, strawberry stock, elimination 

by cultural methods. 413 
Redistribution, sprays, during weather

ing, 484 
Regulations, against plant diseases, 

r quarantines, 325 
Reproduction, pathogens, effect of cul

tural measures on, 373 
Reproduction of inoculum, control of, 

17, 18 r 

Research methods, cultural disease con
trol, 366 

"Reservoir" hosts, control of, 420 
Resistance, disease 

age in relation to, 39, 614 
disease control by, 272, 361, 362, 

567, 571, 593, 621 
in epidemics, 7, 17, 38, 247 
evaluation of, in small plots, 270 
generalized, 614 
genetic aspects of, 277, 388, 587, 

589, 619 
loss of, 575 
nature of, 389, 576 
production of, 572, 573, 617 
sources of, 613 
stability of, 580 

Retentiveness, fungicides, additives to 
improve, 489 

Reynolds number, definition, 174 
Rhahditis bievispina, inhibition of 

growth by Aspergillus, 550 
Rhagoletis pomoneUa, transmission of 

Pseudomonas melophthora, 108 
Rhamnus spp., role in production of 

races of crown rust, 588 
Rhizobiophage, action on Rhizobium, 

527 
Rhizobium, 436, 527 
Rhizoctonia, 12, 403, 404, 406, 436, 

454, 460, 501 
Rhizoctonia crocorum, strand formation 

in, 44, 46 
Rhizoctonia solani 

antagonism of Pythium ultimum, 454 
antagonists of, 435, 532, 533, 534, 

537 
biotypes of, 599, 603 
control of, 89, 455, 456, 457, 461 
detection in seed potato tubers, 86 
disease levels of, effect of soil amend

ments, 537 
hosts vulnerable to, crop rotation, 408 
hyperparasitism of, 524 
races, classification of, 603 
soil pathogen, 60, 64, 85, 454 

Rhizomorphs, 5, 25, 42, 44, 50 
Rhizopus, 384, 386, 524, 532 
Rhizosphere, effect of root secretions on, 

435 
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Rhizosphere flora, binding of manga
nese by, 452 

Rhopahsiphum conii, transmission of 
celery yellow spot virus, 122 

Ribes, dispersal of Cronartium ribicoh 
spores from, 314 

Ribonuclease, virus inhibitor, use as dis
infectant, 418 

Rice, crop rotation with vegetables, 415 
Roguing, disease control measure, 377 
Root barriers, control of root rot by, 

Hevea brasiliensis, 422 
Root contact, spread of infection by, 51 
Root grafts, spread of oak wilt by, 379 
Root-infecting fungi, ectotrophic growth 

of strands, 48 
Root infections, detection of, 52 
Root knot nematode, 103, 272, 456, 457 
Root rots, 62, 375, 439 
Root secretions, effects of, 406, 435, 

551 
Roots, pathogens of, depth of occur

rence in soils, 439 
Rootstock, incompatibility of scion with, 

role in epidemics, 276 
Rosa banksia, eradication of, control of 

apricot mildew, 383 
Rosa manetti, roses grafted to, 412 
Rosa spp., embargo against, 331 
Rose leaves, role in dispersal of Diplo-

carpon rosae, 85 
Rose wilt, rose embargo against, 333 
Rosellinia, control of 

sanitation, 381 
trenching, 398 

Rosette disease, of peaches, self-eradi
cating, 262 

Rubber 
geographic location of production of, 

398 
reduction of Corticium salmonicolor 

infection, 396 
Rubber seedlings, root inoculations with 

Fomes lignosus, 49 
Rugose mosaic virus, spread of infec

tion in potatoes, 242 
Rust 

apple, association of Gloeosporium 
with, 548 

"infection flecks" as hypersensitive 
reaction to, 36 

Rust epidemic, delay of, 285 
Rust epiphytotics, role of climate con

ditions, 286 
Rust fungi, hyperparasites of, 523 
Rusts 

discharge of spores, 154, 156 
pycnial stage of, insect dispersal of 

spores, 160 
uredospores 

liberation of, 160, 166 
transport to upper air, 221 

Rye, seeding rate in control of ergot in
fection, 396 

Ryegrass seed, method of determining 
contamination with Gheotinia tem-
ulenta, 78 

S 
Salmonella paratyphi B, in mice, dos

age-response curves, 33 
Salmonella typhimurium, 33, 34 
Sanitation 

conditions determining effectiveness 
of, 246 

disease control by, 267, 273, 380, 400 
export grain and seed, 340 
methods of, 246, 247, 268, 381 
role in preventing introduction of 

pathogens, 298 
rules of, in epidemiology, 246, 267 

San Jose scale, 330, 342 
Sap inoculation, of indicator plants, in 

testing for virus contamination, 87 
Saprophytes 

action in soil, 59 
on seed, effect on pathogens, 543 

Scab, susceptibility of barley varieties 
to, 591 

Scale insects, control during transport, 
336 

Scale of distance, disease gradients, 6, 9, 
256, 258, 260 

Scion, incompatibility with rootstock, 
role in epidemics, 276 

Sclerenchyma, relation to collenchyma, 
wheat, effect on rust pustules, 615 

Sclerospora, conidium discharge in, 148 
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Sclerospora philippinensis, spore dis
charge in, effect of turgidity, 158 

Sclerotia, 25, 64 
Sclerotinia, control on lettuce, 382 
Sclerotinia fructicoh, latent infection of 

apricots, 41 
Sclerotinia fructigena, spread by insects, 

111 
Sclerotinia hxa, dispersal through fruit 

trees, formula for, 197 
Sclerotinia minor 

antagonistic action of bacteria on, 529 
control with chloronitrobenzenes, 457 

Sclerotinia sclerotiorum 
actinomycete antagonism of, 530, 533 
control by flooding, 415 
number of spores produced by, 208 

Sclerotinia trifoliorum 
germination of sclerotia of, 52 
parasitism of sclerotia of, 525 

Sclerotium rolfsii, 246, 391, 407, 414, 
455, 524 

Sclerotium tuliparum, control of, chloro
nitrobenzenes, 457 

Scolytus multistriatus, vector of Dutch 
elm disease, 112, 127 

Sedimentation, spores, in laminar layer, 
210 

Seed 
classification for transport of, 338 
contamination of, effect of climate on, 

74 
disease-free, production of, 307, 410 
disinfection of, 80, 324, 516, 543 
dispersal of pathogens by, 15, 71, 76, 

82 
field inspection of, 333, 339 
infection of, resulting from seed con

tamination, 72 
inoculation with antagonists, control 

of pathogens, 543 
integument, production of antibiotics 

on, 544 
persistence of pathogens on, 75 
phytosanitary certificate for, 339 
spread by turbulent air currents, 178 
tests for pathogens in, 76, 77, 78 
transport in sheep wool, 327 
treatment of, 18, 410, 432, 456, 499, 

514 

Seed-borne diseases, 24, 338 
Seed-borne pathogens, 70, 294, 324 
Seed health surveys, value of, 78 
Seed plants, growth in virus-free areas, 

123, 124 
Seed potatoes 

disinfection of, 69, 88 
virus-free, production of, 323, 404 

Seedbed pests, use of allyl alcohol, 458 
Seeding depth, importance in disease 

losses, 403 
Seeding time, disease control by selec

tion of, 401 
Selection, resistant varieties, 573 
Senescence, effect on host resistance, 39 
Septoria apii, control in celery seed, 82 
Sereh, heat therapy of sugar cane stock 

against, 393 
Serology, in testing for virus contamina

tion, 87 
Severe etch virus, antagonism to other 

viruses, 555 
Sheep, defoliation by, roses, 380 
Silviculture, methods of disease control 

in, 376 
Sinapis alba, effect on viability of nema

tode cysts, 552 
Sirex cyaneus, transmission of Stereum 

sanguinolentum, mechanism of, 111 
Slime spores, dispersal of, 98, 161 
Slugs, transmission of fungus spores by, 

102 
Smut 

effect of vernalization on, 393 
small grains, physiologic races of, 589 
stinking, dispersal of spores of, 16 

Smut diseases, sanitation measures 
against, 381 

Smuts 
cereals, quarantines, 324 
liberation of brand spores of, 160 
production of ballistospores by, 154, 

155 
seed-borne, prediction of epidemics, 

role in applying control meas
ures, 307 

Sodium arsenite, effect on decay process, 
stumps, 378 

Sodium dioctyl sulfosuccinate, surfac
tant, effect on deposition, 482 
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Sodium ethylene bisdithiocarbamate, soil 
penetration, 448 

Sodium N-methyldithiocarbamate, 448, 
460, 506 

Sodium methyl dithiocarbamate dihy-
drate, soil biocide, 458 

Soft rots, bacterial, in produce in transit, 
386 

Soil 
activity of antibiotics in, 541 
amendments to, effect on disease 

levels, 537 
antagonists in, 532, 537, 538, 542 
biocides, 446, 458, 463, 464 
biophase, 434, 436 
characteristics of, role in crop culture, 

375 
contamination with pathogens, 59, 63, 

66, 67 
flora and fauna, beneficial nature of, 

59 
fumigation of, 452, 513 
import and export of, 325, 326 
inoculum survival in, 52 
interrelations with biocides, 440, 448, 

449, 451, 452, 505 
isolation of ninhydrin-positive com

pounds from, 501 
microbiological relations in, 435, 525, 

531, 535, 542 
minor elements, effects of soil organ

isms on, 452 
noninfested, methods of obtaining, 414 
physical interactions of fungicides in, 

507 
porosity of, 449 
reaction of, influence on disease, 392 
sorption in, 441 
sterilization of, 414, 466 
surveys of, 67 
treatment of, 431, 433, 453, 455, 457 

basic concepts, 432 
disease control, 18, 67, 273, 413, 

432, 438, 467, 468, 469 
eradicant, 458 
formation of phytotoxic residues, 453 
fungicides, 499 
protectant, 458, 462 
response of plants, 437 

zones of, 438 

Soil-borne pathogens, 12, 25, 60, 66, 
439, 537 

control of, 432, 570 
Soil-forming organisms, 436 
Soil fumigants, toxicity to mammals, 459 
"Soil sickness," greenhouses, control of, 

359 
Soil-surface seal, biocide application, 

450, 459 
Sohnum demissum, indicator plant for 

virus testing, 87 
Sohnum dulcamara, susceptibility to 

Heterodera rostochiensis, 318 
Sohnum nigrum, susceptibility to Heter

odera rostochiensis, 318 
Sohnum tuberosum, resistance to blight, 

281 
Solubility 

fungicides 
effect on performance of, 490 
effect on phytotoxicity, 497 

water, biocides, role in soil penetra
tion, 448 

Solutions, toxicants, soil penetration by, 
448 

Solvents, volatile biocides, 464 
Sordaria, time interval, bursting of asci, 

145 
Sordaria fimicoh, spore discharge of, 

140, 143, 163, 165, 166 
Sorption 

relation to micelle hydration, 442 
toxicants in soils, 440, 441, 442 

Spacing, fields, to reduce disease, 268 
Species, infectious incompatibility be

tween, 276 
Sphacelia, ergot stage, insect dispersal 

of spores, 160 
Sphacelotheca sorghi, pathogenicity of 

lines of, 601 
SphaereUa linarum, spread of, 100, 115 
Sphaerotheca 

diurnal cycle, spore liberation, 165 
geographic range of, 399 

Sphaerotheca mors-uvae, 83, 85, 86, 146, 
147 

Spicaria, antagonistic action of, 532, 
534 

Spicaria anomoh, in white fir, trans
mission by bark beetles, 110 
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Spindle tuber virus, 277, 322 
Splash dispersal, basic mechanics of, 161 
Spongospora subterranea, 62, 65, 69, 85, 

86, 89, 335 
"Sporabola," spore discharge, 139 
"Spore active" strip, dispersal from, 

217, 218 
Spore cloud, 195, 210 
Spore flight 

altitude of, 186, 188 
duration of, 189, 190, 191 
range of, 182, 183, 184 
theory of, 178 

Spore germination, effect of weather on, 
302 

Spore infectivity, Botrytis cinerea, effect 
of nutrients on, 39 

Spore load, relation to development of 
wheat bunt, 3, 31 

Spore physiology, role of environment 
in, 373 

Spore plugs, role in aeciospore discharge, 
156 

Spores 
air-borne, 26, 250 
clubroot, survival in soil, 315 
concentration in air, 176, 191, 194, 

196, 198, 199, 200, 205, 206, 
207, 213, 216, 221 

measurement of, 198 
"critical" distance from source of, 206 
deposition of, 8, 196, 208, 209, 212, 

213, 214 
diffusion in air, 173, 174, 192, 301 
discharge of, 14, 138, 139, 141, 156 
dispersal of, 11, 41, 169, 172, 173, 

177, 214 
differential equation for, 179 
intercontinental, 222 

effect of gravitation on, 170 
liberation of, 159, 162, 163, 164 
multicellular, efficiency as inoculum, 

6, 7 
obstacles to, wind shelter strips, 220 
size differences, 218, 301, 595 
trapping of, 15, 189 
velocity of fall, 171, 172 

Sporobolomyces, spore discharge in, 149 
Spotted wilt virus, control in tobacco, 

relation to plant density, 119 

Spraying, disease control in fruits, 389 
Sprays 

advantages of, 479 
contact angle between leaves and 

droplets, 480 
drop size, 480 
redistribution of, during weathering, 

484 
relation between surface tension and 

concentration, 482 
Spreaders, residual properties of, 488 
Spruce budworm, control of, 369 
Squash, seed-borne virus, prevention of 

dispersal, 83 
Squash mosaic virus, infectivity period 

in cucumber beetles, 105 
Stalk smut of rye, role of host nutrients 

in control, 392 
Steam, heat sterilization of soil by, 466 
Stem grafting, in testing for contamina

tion with viruses X, A, B, C, 87 
Stem rots, pathogens causing, depth of 

occurrence in soils, 439 
Stem rust 

control in wheat, 284, 420 
decrease of inoculum of, 582 
forecasting of epidemics of, 295 
wheat, resistance to, 577, 579, 619 

Stereum purpureum, wound pathogen, 
effect of antagonists, 545 

Stereum sanguinolentum, transmission 
by wood wasps, 111 

Stickers, effect on toxicity, copper fungi
cides, 488 

Stokes* Law, 138, 171 
Stolbur disease, potato, distribution of, 

322 
Stone fruits 

control of bacterial canker, 380 
introduction of viruses of, 323 

Storage, seed, control of pathogens by, 
82 < 

Storage diseases, chemical control of, 
387 

Storage management, and market path
ology, 385 

Strand formation, Merulius lacrymans, 
47, 48 

Straw, spread of fungi by, control meas
ures, 326 
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Strawberry 
nematode infestation, heat therapy, 

392 
postharvest control of rots of, 384, 

385 
Streptomyces sp., inhibition of Pythium, 

534 
Streptomyces griseus, mutual antago

nism with Alternaria solani, 531 
Streptomyces griseus, production of acti-

dione in soil, 539 
Streptomyces ipomoea, control with 

dichloropropene-dichloropropane 
mixture, 462 

Streptomyces hvendulae, inhibition of 
Azotobacter, 436 

Streptomyces scabies 
antagonists of, 531, 532, 534 
autonomous dispersal on potatoes, 69 
control of, 89, 435, 457, 536 
detection in seed potato tubers, 86 
occurrence of, effect of soil pH, 537 
persistence in host in storage, 86 
phage of, 526 
resistance to, 589, 612 

Streptomyces venezuehe, antibiotic ac
tivity, 539, 544 

Streptomycin, 411, 540 
Structure-activity relations, fungicides, 

497 
Stumps 

decay of, effect of sodium arsenite, 378 
prevention of colonization by butt rot 

fungi, 379 
Sublimation, loss of fungicides by, 491 
Sugar beet 

crop sequences affecting diseases in, 
406 

curly top, 421, 577, 612 
role of soil drainage in control of 

damping off, 397 
Sugar cane, role of aluminum absorp

tion in root rot of, 392 
Sulfur 

control of Urocystis, 456 
soil application with, 398, 433 
toxicity of dusts, relation to particle 

size, 482 
use in postharvest treatments, 384 

Sulfur deposits, attenuation of, 491 

Sulfur dioxide, use in control of storage 
diseases, 387 

Sulfuric acid, control of "soil sickness," 
greenhouses, 359 

Surface tension, sprays, variation with 
concentration, 482 

Surfactants, 481, 482, 488 
Surveys 

new diseases, 343 
for plant pests, 319, 320 

Swarmspores, production by Phytoph
thora infestans, effect of weather 
conditions, 296 

Sweet corn, bacterial wilt of, 307, 395 
Sweet potatoes 

black rot of, control by borax dip, 384 
reduction of Fusarium stem rot in, 

395 
Swollen shoot, cacao, 105, 230, 262, 

263, 267 
Symbiosis 

in host-pathogen relationships, 27 
insects and fungi, 98 

Synchytrium endobioticum 
detection in seed potato tubers, 86 
dispersal of, 62, 69, 100, 101 
persistence of, 65, 85 
physiologic races of, 68, 84 

Synergism 
bacteria and fungi, 547 
infective propagules, in infection 

process, 30 
in quantal host response to infection, 

36 

Systemic action, captan, 485 

Τ 
Tagetes, nematocidal effects of, 552 
"Take-all" of cereals, role of soil man

agement in control of, 376 
Taphrina deformans, periodicity in spore 

liberation, 165 
Temperature 

control of storage diseases, 387 
effect of 

on host reaction to pathogen races, 
591, 608, 609 

on infectivity of insect vectors, 116 
on soil sorption, 514 
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on spores, 163, 302 
on spread of cotton root rot, 62 

role in incubation period, 303 
soil, effect on diffusion of fumigants, 

449 
Tenacity, fungicides, effect of particle 

size on, 487 
Terthienyl, toxicity of, nematodes, 552 
Testing procedures, resistant varieties, 

615 
Tetrachlorohydroquinone, reduction 

product of chloranil, 493 
Tetradecane, degradation by Corynehac

terium italicum, 499 
Tetrahydrothiadiazine thione, soil bio

cide, 458 
Tetrahydrothiophene dioxide, soil bio

cide, 458 
Tetramethyl thiuramdisulfide, soil treat

ments, 445, 453, 454, 463, 506 
Thamnidium elegans, detachment of 

sporangioles, humidity relations, 163 
Therapy, disease control measures, 372 
Theratomyxa weheri, predator of Heter

odera rostochiensis, 550 
"Thermic turbulence," air, 174 
Thermotherapy, 323, 338 
Thiadiazinethione, biocide, 460 
Thiamine, formation by Aerohacter in 

soil, 436 
Thiohacilluc, in soil, 436 
Thiram 

protection of pea seedlings, 501 
seed treatment with, 80, 514 
soil treatment with, 463, 506 

Thrips, transmission of tomato spotted 
wilt virus by larvae, 105 

Thrips activity, effect of temperature on, 
116 

Tillage practices, role in crop culture, 
375 

Tilletia brevifaciens, spread of, 325 
Tilletia caries 

dispersal of spores, 198, 215 
multiplication of infection on wheat, 

240 
seed-borne, 71, 72 
spore load and development of bunt, 

28 
spores of, 154, 208 

viability in soil, 75 
Tilletia foetida, 28, 240, 547 
Tilletia secalis, distribution of, 324 
Timber, effect of handling on quality of, 

385 
Timothy, resistance to Puccinia graminis, 

577 
Tobacco 

brown root rot of, caused by nematode 
infestation, 359 

tomato spotted wilt virus, infection 
pattern in fields, 279 

Tobacco blue mold, 295, 299, 305, 370, 
377 

Tobacco mosaic virus, 63, 65, 98, 99, 
104, 273, 394, 556 

Tobacco necrosis virus, 63, 341 
Tobacco seedbed soil, surface burning 

of, 466 
Tomato 

adaptation of Phytophthora infestans 
to, 249 

heat therapy against brown rot, 392 
relationship with pepper crops and 

potato virus Y, 122 
Tomato bacterial canker, seed-borne, 339 
Tomato blight, secondary epidemics of, 

249 
Tomato mosaic virus, seed transmission 

of, 73 
Tomato seed, eliminating bacterial 

canker from, 395 
Tomato spotted wilt virus, 105, 241, 

279 
Tomato wilt, 553, 576 
Tomatoes 

blossom end rot, in produce in transit, 
386 

spread of tobacco mosaic virus in, 99 
Toxicants 

formation from microbial action, 501 
water-soluble, penetration of soil by, 

448 
Toxins, 36, 542 
Toxoptera citricidus, vector of tristeza 

disease, citrus, 262, 276 
Trade, illegal, role in disease introduc

tion, 330 
Translocation, dyrene, role of humidity, 

497 
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Transpiration rate, effect on quality of 
produce, 388 

Transport, control of disease during, 335 
Trap crops, 68, 422, 423 
Trapping of inoculum, 7, 8 
Trapping of spores, 15 
Tree roots, resistance to infection, 49 
Trees, systemic pathogens of, ability of 

spread, 276 
Trenching, control of soil fungi by, 398 
Triazines, phytotoxicity of, role of alkyl 

groups, 496 
ZV-Trichloromethylthio-l,2,3,4-tetrahy-

drophthalimide, 463, 485 
Trichoderma 

antagonism of, 532, 534, 537 
occurrence in soil, 436, 542 

Trichoderma koningi, antagonistic ac
tion of, 533 

Trichoderma lignorum 
antagonistic action of, 533, 534, 535 
hyperparasitism of, 524 

Trichoderma viride 
antagonistic action of, 435, 454, 534, 

537, 538 
inoculation on seed, 544 
production of gliotoxin in soil, 539 
recolonization of treated soil, 453, 

500 
spore dispersal in, 160 

Trichosporicum symbioticum, in white 
fir, transmission by bark beetles, 110 

Trichothecium, parasitism and antago
nism by, 523, 532 

Trichothecium arrhenopum, parasitic on 
oospores, 525 

Trichothecium roseum, conidia detach
ment, humidity relations, 163 

Trifolium, host for potato yellow dwarf 
virus, 322 

Trinacrium subtile, parasitic on oospores, 
525 

Tristeza disease, citrus 
epidemic nature of, 263, 276 
resistance to, 390, 618 
spread of, 112, 260, 262, 263 

Triticum, species hybrids of, breeding 
for stem rust resistance, 579 

Triticum spp., sources of varieties, 
breeding programs, 580 

use in identifying races of Puccinia 
graminis var. tritici, 603 

Triticum vulgare, breeding for resistance 
to stem rust, 579 

Tropisms, in agarics, 153 
Troposphere, distribution of spores in, 

221 
Tuber, spore discharge in, 140 
Tuber core grafting, in testing for pota

to leaf roll contamination, 87 
Tuberculina spp., hyperparasitism of 

rust fungi by, 522 
Tuber-uniting, potatoes, in prevention 

of randomness, 278 
Tulip flower-break virus, spread by cut

ting knives, 99 
Turbulence, atmospheric, effect on 

spores, 173, 174, 183, 192, 196, 209 
"Turbulent deposit," spores, 212 
Turf diseases, control with mercurials, 

462 
Turgidity, effect on spore discharge, 

rusts, 157 
Turnip yellow mosaic virus, infectivity 

period in flea beetles, 105 
Tylenchorhynchus chytoni, disease com

plex with, 553 
Tylenchulus semipenetrans, control by 

dichloropropene-dichloropropane 
mixture, 450 

U 
Ultrasound, effect on viruses, 394 
Uncinula, diurnal cycle, spore libera

tion, 165 
XJncinula necator, effect of temperature 

on incubation period of, 304 
Upper air, spores in, 221 
Uredinales, hyperparasites of, 523 
Uredospores, transport in air, 221, 222 
Urocerus gigas, transmission of Stereum 

sanguinolentum, mechanism of, 111 
Urocystis, control with sulfur, 456 
Urocystis tritici, distribution of, 324 
Uromyces fabae, on beans, inhibition by 

Botrytis fabae infection, 547 
Uromyces phaseoli, beans, effect on virus 

infections, 554 
Ustihgo 

deposition of spores by rain, 215 
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diurnal periodicity of spore discharge, 
166 

Ustihgo avenae 
control of, oats, 584 
viability of brand spores, 75 

Ustihgo kolleri, control of, oats, 584 
Ustihgo maydis, pathogenicity of mono-

sporidial lines, 598, 599, 601 
Ustihgo nuda 

seed-borne, 25, 294 
susceptibility of barley varieties to, 

591 
viability of brand spores, 76 

Ustihgo perennans, collection of spores 
by rain, 215 

Ustihgo striiformis, resistance of Poa 
pratensis to, 577 

Ustihgo tritici 
dispersal of spores of, 16 
seed-borne, 25, 71, 73, 294 

Ustihgo viohcea, spread by nocturnal 
moths, 109 

Ustihgo zeae 
bacterial antagonist of, 544 
disinfection of seed against, 339 
spore flight, 170, 189 

V 
van der Waal's force, physical adsorp

tion by, 440 
Vapam 

depth of nematode and fungi control, 
in soils, 507 

stability in soil, 460 
toxicity in soil, 506 

Varieties, quantitative evaluation of, 271 
Varro, "Rerum Rusticarum," crop loca

tion and disease, 572 
Vector control, cultural control method, 

418 
Velocity of fall, particles in air, 171, 

183, 187 
Venturia, infections following attack by, 

548 
Venturia inaequalis 

on apple, use of Bordeaux mixture, 88 
overwintering of, 293 
physiologic races of, importance in 

introduction, 84 

relationship of rainfall, spore dis
charge, 162 

survival in plant products, 86 
Venturia pirina, control of, 416 
Vernalization, effect on smut incidence, 

393 
Verticillium 

dispersal of, on crop residues, 14 
infection by, 2, 303, 407, 413 
in soil, 436 

Verticillium albo-atrum 
infection by, 36, 294 
spread by diseased plant residues, 100 

Verticillium cinerescens, primary path
ogen on carnation, 548 

Verticillium dahliae, inhibition by Cul
poda, 528 

Verticillium hemihiae, hyperparasite, 
523 

Vicia faba 
infection by Botrytis cinerea, 39 
infectivity titrations of Botrytis fabae 

on, 37 
Victoria oat, susceptibility to Helmin

thosporium, 368 
Vine mildew 

incubation period, role in epidemics 
of, 305 

period of forecast for, 307 
Violet, nematode infestation, heat ther

apy, 392 
Viridin, production by Trichoderma, 

534, 501 
Virulence 

genie potential for, 589 
pathogens, genes for, 619 
relation to inoculum potential, 2 

Virus complexes, 554 
Virus diseases 

control of, 273, 392, 393, 400, 570 
ecologically dominant plants, 284 
effect of plant nutrition on, 119 
secondary epidemics of, 241 
spread of, 51, 123, 125, 260 
survey for, in wild plants, 122, 123 
survival in plant products, 86 
transmission by vegetative propaga

tion, 84, 86. 89, 275 
vegetables, incidence in relation to 

plant density, 120 
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Virus interaction, 554, 556, 557 
Virus vectors, growth on infected 

plants, 120 
Virus X, potatoes, protection phenomena, 

556 
Virus yellows, beet, 261, 268 
Viruses 

aggregations of propagules, 42 
cross-protection reactions, 394 
infectivity titrations, 32 
insect-transmitted, 14, 103, 104, 298 
nonpersistent, spread of, 106, 118, 

120, 121 
persistent, insect vectors of, 104, 126 
physiologic races of, 594, 611 
potential sources of, 121 
seed-borne, 73, 76, 83, 338 
soil-borne, 63 
strains of, 113 

interactions, 555 
virulence of, effect of host passage, 

117 
Virus-free cabbage seed, production of, 

382 
Volatility, role in diffusion of toxicants 

in soil, 448 
Volunteer plants, removal in disease con

trol, 377 

W 
Waste material, regulations on transport 

of, 326 
Water 

dispersal by, 13, 169, 299 
infection requirement for, 310 
soil, effects of, 441, 449 

Water congestion, role in disease, 372 
Water emulsion, application of water 

insoluble biocides, 464 
Water seals, use in soil treatment, 510 
Water spray, use in control of powdery 

mildews, 418 
Watermelon, resistance to wilt, 577 
Weather 

effect of 
on aphids, 114, 124, 125 
on diseases, 236, 291, 296 
on epidemics, 235 

relations in predisposition to disease, 
568 

Weather pattern, role in predicting 
probabilities of disease, 307 

Weed grasses, infection by Ophiobolus 
graminis, 51 

Weed seeds 
control with allyl alcohol, 460 
toxicity of biocides to, 459 

Weeds 
control of, 51, 421 
occurrence of diseases on, 51, 53, 63 
source of inoculum, 51, 365 

Western celery mosaic, control of, 402 
Wetting, of leaves by sprays, 481 
Wheat 

breeding for bunt resistance, 577 
disease resistance of varietal hybrids, 

581 
ear cockles 

occurrence with seed, 82 
viability of Anguillulina tritici · in, 

75 
hot water seed treatment, 80 
multilineal varieties, resistance to 

physiologic races, 618 
rate of multiplication of Puccinia tri-

ticina on, 238 
transmission of Ophiobolus graminis 

to, 53 
winter, introduction of varieties of, 

573 
Wheat bunt 

relation of spore load to development 
of, 31 

tillage practices in control of, 375 
Wheat leaf rust, forecasting epidemics 

of, 305, 307 
Wheat morphology, effect on rust de

velopment, 615 
Wheat mosaic virus, soil-borne, 63, 65 
Wheat seed, test for smut fungus con

tamination, 78 
Wheat spot mosaic virus, transmission 

by Aceria tulipae, 101 
Wheat stem rust 

infection types of, 606, 610 
relationships with wheat varieties, 607 
resistance to, 284, 308, 574, 579, 592, 

616 
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Wheat streak mosaic virus, transmission 
by Aceria tulipae, 101 

White pine blister rust 
control of, 382, 420 
Cronartium ribicoh, spread of, 315 

White-pine weevil, forest management 
in control of, 369 

White rot, prevalence after tree re
moval, 406 

Wild coffee, occurrence of coffee rust 
on, 324 

Wilt 
bacterial, sweet corn, forecasting of, 

294 
fusarial, association with nematodes, 

552 
Wilt diseases 

development of varieties resistant to, 
574 

vascular, 241, 280 
role of toxins, 36 

Wind 
action on fungicide deposits, 486 
changes in spore concentration by, 

196, 206 
dispersal of spores by, 98, 160, 163 
effect on spread of pathogens, 258, 

295, 300 
velocity of, effect on propagule move

ment, 170, 183 
Wind shelter strips, 219 
Winter wheat, seeding to avoid disease, 

401 
Witches' broom, control by eradication, 

382 

Wood 
transmission of diseases and insects by, 

326 
world trade in, inspection problems, 

330 

X 
Xanthomonas spp., phages of, 526 
Xanthomonas citri 

citrus canker, introduction of, 316 
spread by rain splash, 161 

Xanthomonas solanacearum, disease 
complexes with nematodes, 553 

Xanthomonas translucens, susceptibility 
of wheat hybrid to, 580 

Xanthomonas uredovorus, hyperparasit
ism by, 523 

Y 
Yellow rust, wheat 

exchange of varieties resistant to, 574 
inheritance of resistance to, 619 

Yellow spot, percentage infection, rela
tion to number of plants per acre, 
280 

Ζ 
Zinc, effect on patulin production, 540 
Zinc ethylene bisdithiocarbamate 

(zineb), row fungicide, 463 
Zineb 

analog of nabam, stability of, 447 
deposition on leaves, role of concen

tration, 482 
effect of rain on deposits of, 484 

Zoospores, autonomous dispersal of, 13 




