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SELECTED BIBLIOGRAPHY OF THE
PHENOXY HERBICIDES

V. Interrelations With Microorganisms
J. D. Diaz-Colon and R. W. Bovey®

Introduction

This 1s the fifth publication in the series of "Selected Bibliographies
of the Phenoxy Herbicides.” Four previous bibliographies regarding fate,
dioxin, toxicology, and ecology were published during 1976, 1977, and 1978.

The extensive use of pesticides in modern agriculture makes it impera-
tive to increase our knowledge regarding their activities in the envivonment.
Since microorganisms are part of the ecological system, it is importamt to
know their behavior when pesticides are present on dlfferent ecosystems.
Therefore, this publication on the phenoxy herbicides deals with two impor-
tant aspectst: Part A - Herbicide Effects on Microorganisms and Part B -
Effects of Microorganisms on Herbicides,

The two parts consist of references listed in alphabetical order ac-
cording to senior author's name. A subject numerical index, consisting of
three sections, is provided for each part. Each section is identified by a
Roman numeral.

Section I contains research papers. Scientific names of microorganisms
are listed alphabetically under their respective groups (Fungi, Bacteria,
Algae, Protozoa, Viruses). Section II includes reviews dealing with the in-
formation from the preceding section. Section III deals with informative

nontechnical papers,

* Respectively, agricultural research technician and research agronomist,

Federal Research, Science and Education Administration, U.S. Department of
Agriculture, and The Texas Agricultural Experiment Station (Department of

Range Science).
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Each Arabic numeral on the subject indexes identifies a reference in

their respective author's alphabetical lists. For references published in
languages other than English, the abbreviated form of the particular language
is enclosed in parentheses after the title. A list of the abbreviated and
complete names of languages and a list of the abbreviated and complete names
of periodicals, together with their countries and cities of origin, are also
provided. If English abstracts for the references are available, the abstract

sources are included after the listed reference.
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Part A

Herbicide Effects on Microorganisms
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Aspergillus tamarii ..... 15
Aspergillus terreus ..... 106

Aspergillus ustus ..... 259, 267, 286
Aspergillus vergicolor ..... 19, 259, 308
Beauvaria bassiana ..... 259

Bipolaris sp. ..... 106

Botrytie cinerea ..... 76, 238

Candida albicans ..... 238, 300

Candida parapsilosis ..... 107

Candida pulchervima ..... 238
Cephalosporium acremonium ..... 259
Cephaloeporium eoremioides ..... 19, 259
Cercospora arachidicola ..... 45
Chaetomium homopilatum ..... 259
Chaetophoma sp. +.... 259

Chrysosporium pavmorum ..... 19, 259
Chrysosporium sp. ..... 259
Cladosporium cladosporioides ..... 106
Cladospovium herbarum ..... 259
Cladogporium hordei ..... 259
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2,4~D - Fungi (Cont'd)

Cochiliobolus miyabeanus ..... 200
Colletotrichum phomoides ..... 53
Covticium solant ..... 238
Cryptococcus albidus ..... 308
Cunninghamella sp. +ev.. 201
Curvularia brachyospora ..... 106

Curvularia sp. ..... 47

Cylindrocarpon sp. «»... 19, 259

Debaryomyces sp. ..... 308

Diaporthe citri ..... 76

Diplodia natalensis ..... 76, 158

Fomes annosus ..... 163

Fysarium aquaeductuum ..... 267

Fusarium avenaceum ..,.. 145, 267

Fusarium conglutinans ..... 238

Fusarium culmorum ..... 145

Puysarium equiseti ..... 192

Fusarium graminearum ..... 145

Fusarium lycopersicum ..... 170

Fusarium moniliforme ..,.. 180, 259

Fysarium nivale ..... 238, 267, 302

Pusarium oxysporwn ..... 45, 47, 60, 192, 259
Fusarium oxysporwn f. lycopersici ..... 238
Fusarium golant ..... 267

Pusarium sp. ..... 16, 153, 201, 216, 261, 266, 267
Fusidium sp. ..... 259

Geotrichum sp. ..... 259

Gibberella saubinettii ..... 273

Gibberella zeae ..... 26, 238

Gliomastix sp. ..... 259

Gloeosporium kaki .,..., 200

Gloeosporium olivarum ..... 197, 198, 199, 200
Glomerella cingulata ..... 53

Griphosphaeria nivalis ..... 300
Helicobasidium mompa ..... 273
Helminthosporium oryszae ,.... 236

Helminthosporium sativum ..... 238
Helminthosporiwn sp. «..,. 16
Helminthosporium turcicuwn ..... 53
Helminthosporium victoriae ..... 26, 45
Heterosporium sp. ..... 25%
Hormodendrum sp. ..... 267
Hyalodendron sp., ..... 259

Hypochnus centrifugus ..... 273
Lipomyces stavkeyi ..... 308
Malbranchea sp. +.... 259

Melampsora citri ..... 285

Microascus trigonosporus ..... 19, 259
Mierosporum cants ..... 238
Mortierellia sp. ..... 259

Mucor griseoccyanus ..... 192



2,4=D - Fungi {(Cont'd)
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Mucor hiemalis +.... 238

Mucor racemosus ....
Mucor ramarniariius ...

Mucor sp.

Mycelia sterilia .....
Neurospora erassd .....
Neurospora sitophila

. 192

. 308

153, 269, 308

106, 267
232

[N

238

Neurospora tetrasperma ..... 223

Nigrospora sp.

veeo 267

O8spora citriqurantii ..... 76

Ophiobolus myabeanus ..... 273
Paecilomyces vartot? ..... 15, 259
Penieillium canescens ..... 19, 259
Penieillium chrysogerum ..... 19, 106, 238, 259
Penteillium eitrinum ..... 106
Penicillium corylophilum ..... 106
Penicillium cyaneo~fulvwn ..... 259
Penieillium cyclopium ..... 19, 106, 259
FPenicillium digitatum ..... 76, 112, 113, 158
Penicillium expansum ..... 53, 170
Penicillium frequentans ..... 106, 192
Penicillium funiculosum ..... 15, 267
Penictillium glaucum ..... 289
Penicillium italicum ..., 76
Penicillium mavtensii ..... 259
Penicillium nalgiovensis ..... 267
Penicillium nigricans ..... 192
Penicillium notatum ..... 106, 181, 238
Peniceillium ochro-chloron ..... 106, 308
Penieiliium patulum ..... 259
Penieiliium piscarium ,.... 267
Penicillium purpurogenum ..... 267
Penieillium simplicissimum ..... 308
Penicillium sp. ..... 16, 47, 53, 153, 261, 266, 267, 308
Penieillium urticae ..... 106
Perisporium vulgare ..... 192

Phoma sp. ve. 259

Phomopsis citri ..... 113

Phyoomyces blakesleeanus ..... 223
Phycomyces nitens ,.... 53

Phytophthora cactorum ..... 53, 269
Phytophthora parasiticea ..... 45, 238
Pivicularia oryzae ...,. 273

Pyrenophora avenae ..... 238

Pyronema domesticum ..... 191

Pythium debaryanum ..... 26, 238
Pythium sp. +.... 269

Rhigoctonia solani ..... 216

Rhizopue arvhizus ..... 106, 270, 271
Rhizopus nigricans ..... 53, 192

Rhizopus oryszae
Rhizopus sp.

.....
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2,4-D - Fungi (Cont'd)

Rhizopus stolonifer ..... 238, 271
Rhodotorula glutinis ..... 208

Rhodotorula mucilaginosa ..... 19, 259, 308
Saccharomyces acidifaciens ..... 238
Saccharomyces cerevisiae ..... 238, 305
Saecharomyces fragilis ..... 238
Sehizoblastosporion starkeyi-henricii ..... 308
Sehizophyllum commune ..... 200, 223
Selerotinia cinerea «.... 53

Selerotinia oryzaesativd +.... 273
Selerotinia selerotiovum ..... 53, 76, 170
Selevotivum delphinii ..... 53

Selervotium rolfeii ..... 45, 53
Sporocbolomyces sp. «.... 259

Stachybotrys atra ..... 267

Torulopsis aeria ..... 308

Torulopsis glabrata ..... 107

Torulopsis magnoliae +.... 107

Trichoderma lignorum «.... 76

Trichoderma sp. ..... 47, 153, 201, 267, 269, 308
TPpiohodermg viride ..... 180, 192, 238, 265
Trichophyton sulphureum ..... 238

Trichothectum roseum ..... 289
Ustilago maydis ..... 206

Ustilage nudda +.... 69

Verticillium albo-atrum ..... 169
Verticillium candellabrum ..... 267
Zygodesmus sp. ..... 259
Zygorhynchus sp. ..... 308
ZYqosporium sp. «.... 259

FUNGI (scientific names not given) ..... 3, 14, 32, 64, 65, 130,
131, 132, 182, 184, 225, 249, 279, 304, 307

2. Effects on Bacteria

Achromobacter nephridii ..... 120
Achromobacter parvulus ..... 120
Achromobacter sp. ..... 260

Actinomyces aureoverticillatus ..... 308
Actinomyces chromogenes ..... 273
Actinomyces fradiae ..... 308
Actinomyces globisporus ..... 308
Actinomyces griseus ..... 273
Aetinomyces lavendulae ..... 308

Actinomyces scabies ..... 187

Aerobacter aerogenes ..... 53, 120, 164, 238
Agrobacterium vadiobacter ..... 136
Agrobacterium tumefaciens ..... 238
Alcaligenes faecalis ..... 53

Arizona sps +..s. 103



19

2,4-D - Bacteria (Cont'd)

Arthrobaeter globiformis ..... 251
Avrthrobacter oxydans ..... 251
Azotobacter agile ..... 141, 177, 178, 286
Azotobacter agilis ..... 80

Agotobacter beijerinckii ..... 136

Azotobacter chroococcum ..... 66, 80, 103, 136, 141, 168, 177,

178, 180, 188, 237, 273, 286, 300

Azotobacter sp. ..... 33, 47, 50, 66, 118, 119, 244, 249, 276,

277, 304
Asotobacter vinelandii ..... 140, 141, 177, 178, 273
Bacillus brevie ..... 170
Bacillus cereus ..... 120, 138, 148, 308
Bacillus globigii ..... 201
Bacillus megaterium ..... 120, 308
Bacillus mesentericus ..... 213, 308
Bacillus mycoides ..... 53, 136, 213
Bacillus pasteurii ..... 148

Bacillus subtilis ..... 53, 120, 136, 148, 151, 170, 180, 201,

208, 213, 238, 239, 255, 261, 308
Bacterium aerogenes ..... 136

Bacterium cadaveris ..... 299
Bacterium coli ..... 136

Bacteriwn Lactis aercgenes ...,., 63
Bacterium prodigiosum ..... 136
Brevibacterium linens ..... 251
Cellvibrio sp. ..... 136
Citrobacter sp. «.... 105

Clostridium avetobutylicum ..... 120, 156
Clostridium botulinum ..... 300

Clostridium butyricum ..... 156

Clostridium pasteuriewum ..... 156, 276, 277
Clostridium perfringens ..... 120
Clostridium sporogenes ..... 120

Clostridium tetani ..... 300
Cloatridium tetanomorphum ..... 120, 164
Clostridium welehii ..... 300

Covrynebacterium faseians ,.... 120

Corynebacterium nephridii ..... 120
Corynebacterium sp. ..... 137, 238

Cytophaga sp. ..... 136

Enterobacter aerogenes ..... 105

Enterobacter cloacae ..... 105

Bnberobacter hafiiae ..... 105

Erwinia phytophthora ..... 53

Escherichiq coli ..... 53, 105, 120, 151, 164, 170, 195, 213,

239, 292, 300, 308

Flavobacterium aquatile ..... 137
Flavobacterium peregrinum ..... 260
Flavobacterium sp. ..... 35
Klebsiella preumontiae ..... 105
Microbacterium lacticuwn ..... 308
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2,4~D - Bacteria (Cont'd)

Micrococcus lysodeikticus
Mieromonospora sp. ...
Mycobacterium mucosum ...
Mycobacterium phlei ....

..

Mycobacterium tuberculosis

Nitrobacter ..... 280

Nitrosomanas europaea .....

Nitrosomonas sp. ..... 13
Nocardia blackwellii .....
Noeardia eorallina .....
Nocardia erytropolis .....
Nocardia globerula .....
Nocardia minima ..... 100
Nocardia opaca ..... 100
Nocardia rosea ..... 100
Nocardia rubropertincta .
Noecardia salmonicolor ...
Nocardia sp. ..... 99, 23
Promicromonospora sp. ...
Proteus vulgaris ..... 53

Pgeudomonas aeruginosa ..
Pseudomonas denitrificans
Pseudomonas fluorescens .
Pseudomonas pyocyanea
Pgeudomonas sp. .....
Paseudomonas stutzeri ...
Rhizobtum japonicum ...
Rhizobium
Rhigobium
Ruizobium
Rhizobium
Rhizobium
Rhizobium
301

Salmonella typhimurium ..
Sargina Iutea ..... 53, 2
Senatia liquefaciens
Serratia marcescens ,....
Shigella paradysenteriae
Shigella sp. 105
Staphylococeus albus
Staphylococcus aureus

148

. n

leguminosarum
Lupini ..... 43
meliloti .....

phaseoli
sp.
trifolii .

.....

-----

LI

-----

PR

Streptococcus hemolyticus |

Streptococcus salivarius
Streptomyces albus ...,
Streptomyjces aureus
Streptomyces azureus

Streptomyces diastatochromogenes

Streptomyces fasciculus
Streptomyces globisporus
Streptomyces griseus

P

+ .

. e aa

PR

.- .

vve.. 164
136

.. 308

136

71

..

136
6, 280
100

100, 136

100
231

.... 100, 251
100
8, 259
.. 259
, 213
... 53
cev.. 120
ce.. 121, 139, 164, 180, 238
.. 136
, 278
120
43, 97, 147, 180, 300
cev. 43, 94, 97, 136, 170
, 136, 147, 301
80, 97, 136, 140, 147, 205
43, 300

43, 80, 83, 84, 85, 97, 136, 222, 300,

... 5, 239, 305
38

105
53, 290, 308

71

L)

300

53, 120, 151, 164, 170
71

71

..
LRI )

259

.....

. 151
151

+ n
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2,4-D Bacteria (Cont'd)

Streptomyces scabies ..... 238
Streptomyces sp. ..... 31, 238

BACTERTA (scientific names not given) ..... 2, 3, 4, 14, 16, 17, 29,
32, 42, 48, 49, 58, 64, 65, 78, 130, 131, 132, 142, 144, 153, 155,
160, 181, 182, 184, 190, 211, 234, 243, 249, 255, 257, 268, 279,
291, 304, 307

3. Effects on Algae

Actinastrum sp. ..... 39, 40

Anabaena cylindrica ..... 288
Anagbaena sp. ..... 287, 288

Mabaena variabilis ..... 125, 288
Anaeystis marina ..... 7, 303
Anacystis nidulans ..... 287, 288, 290
Avrthrospira brevis ..... 7, 303
Aulogira fertilissima ..... 287, 288
Calothrix parietina ..... 7, 303
Carteria ..... 40

Characiwn ambiguum ..... 7, 303
Characium sp, ..... 7, 303
Chlamydomonas eugametos ..... 284
Chlamydomonas pyrenoidosa ..... 7, 303
Chlamydomonas reinhardi ..,.. 21
Chlamydomonas sp. ,..,.. 57, 73
Chlamydomonas typiea ..... 7, 303
Chlorella ellipsoidea ..... 263
Chlorella fusca ...,.. 154

Chlorella licheniforme ..... 8
Chlorella pyrenoidosa ..... 18, 22, 23, 24, 75, 125, 183, 264,

272, 284, 295, 296
Chlorella sp. ..... 39, 40, 57, 73, 303

Chlorella vulgaris ..... 7, 8, 9, 303
Chlorococceum diplobionticum ..... 303
Chiorococcum ellipsoidewn ++... 7, 303
Chilorococcim SPs -0 ¥, 9, 57, 125, 293
Chroococeus Sp. ... 73

Closteridium &P+ ..... 303

Coceochloris aeruginesa «.... 71, 303
Coccochloris peniocystis +.... 7, 303
Coccolithus SPe «ve.. 13

Coelastrum microporum ..... 290
Cylindrocystis brebisonii «.... 7, 303
Cylindrospermum licheniforme «.... 7, 8, 9
Cylindrospermum Sp. «+v.. 13, 173, 250
Dunaliella euchlora «»... 41

Dunaliella tertiolecta «.... 293

Buglena gracilis +.... 218

Eugleng SP. +.... 7, 73, 303

Fischerella ambigua +.... 7, 303

Golinkiniopaia $p. +.... 39, 40



2,4=-D -~ Algae (Cont'd)

Hontzsehia sp.

22

LI 57

Hoymidium flaccidum
Hormidium sp. ..... 57
Hormidium subtilissimum ..... 7, 303

Hydrodietyon sp. ..... 73
Igochrisis galbana ..... 293
Koliella sp. ..... 39, 40
Laminaria hyperborea ..... 133

Lyngbya sp. +.... 57, 125
Merismopedia sp. ..... 73
Mierocoleus lyngbyaccus ..... 7, 303
Microcoleus sp. +.... 73
Microcoleus vaginatus ..... 7, 303
Monoraphidium sp. ..... 39, 40
Navicula sp. ..... 73

Nitzsohia sp. ..... 38, 39, 40
Nodularia sp. .. 7, 303
Nostoe caleicola ..... 288
Nostoe commine ..... 7, 303

Nostoc ellipsosporvm ..... 7, 303

Nostoe fritschii ..... 288

Nostoe muscorum ..... 7, 173, 303
Nostoe punctiforme ..... 173
Nostoc sp., ..... 57, 73, 287, 288
Osetliatovia lutea ..... 7, 303
Oscillatoria sp. ..... 57, 73

Oscillatoria submembrancceae .....
Palmella sp. vev.. 57
Pardorina sp. +oe.. 73
Pediastrum sp. . 73
Phytoconis sp. ..... 37
Pithophora sp. ..... 73
Platymonas sp. .. %1
Plenorochrysis Sp. vaevs 13
Porphyvogiphon notarisii .....
Poteriochromonas stipitata .....
Protoaocous vividie ..... 7, 303
Rivularia sp. ovv.. 7, 303
Scenedesmus opoliensts ..... 21
Seenedesmus quadricaude ..... 281, 284
Seenedesmus quadricaudata ..... 258
Seenedesmus sp. ..... 21, 39, 40
Schizothrix arenaria ..... 7, 303
Sehigothrix calcieola ..... 7, 303
Sehizothricx friezii ..... 7, 303
Seytonema sp. ..... 537
Spirogyrd Sp. ..... 73
Spongiochloris 8p. +...s
Spongtlococeus bactillaris
Stichococous bacillaris .
Stichocoacus sp. ve.e. 57

7, 303

LRC

.y

7, 303
20, 231

57

veee 7

303
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2,4-D - Algae (Cont'd)

B.

Tolypothrix 8p. ..... 57

Tolypothrix tenuis ..... 117, 287, 288
Ulothric sp. +.e.. 57

Ulothrix tenerrima ..... 7, 303

Voluox 8pe veves 73

Zygnema SP. ... 13

Zygogonium ericetorum ..... 7, 303

ALGAE (scientific names not given) .....

4, Effects on Protozoa

Acanthamoeba castellanii ..... 220
Dasytricha sp. +ov.. 1, 162
Diplodinium sp. +.... 1, 162

Bntodinium ..... 1, 162
Epidinium sp. ..... 162
Isotricha sp. +.... 1, 162
Phytomonas fascians ..... 53

Phytomonas phaseoli ..... 53, 170
Phytomonas stewartii ..... 53
Phytomonas tabaet ..... 53
Phytomonas tumefaciens ..... 53
Polyplaetron sp. ..... 162
Stylonyehia mytilus ..... 21

5, Effects on Viruses

Barley stripe mosalc virus (BSMV) ....
Chrysanthemum stunt virus (CSV) .....
Exocortis virus ..... 10

Potatoe virus = (PVX) ..... 194
Tobacco mosaic viyvus (TMV) ..... 46, 2
Tobacco ringspot virus (TRSV) ..... 68
Tristeza virus ..... 10

Xyloporosis virus ..... 10

6, Effects on unidentified Groups .......
101, 134, 135, 143, 152, 157, 166, 1
219, 226, 228, 230, 242, 244, 252, 2

3,4-D (3,4-dichlorophenoxy)acetic acid

1., Effects on Fungi

Cercospora arachidicola ..... 45
Fusarium oxysporum ..... 45
Helminthosporium victoriae ..... 45
Phytophthora parasitiea ..... 45
Selevotium rolfeii ..... 45

38, 58, 229

. 179
189, 248

33, 245, 246, 247

25, 28, 54, 70, 74, 90,

71, 172, 185, 186, 193,
56, 282, 306
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3,4-D (Cont'd)

C.

2.

Effects on Bacteria

Salmonella typhimuriun ..... 5

2,4=-DB [4-(2,4-dichlorophenoxy)butyric acid]

lt

Effects on Fungi

Absidia eylindrospora ..... 174
Alternaria solani ..... 238
Armillaria mellea ..... 238
Ascochyta pist ..... 238
Aspergilius alliaceus ..... 175
Aspergillus flavipes ...., 175
Aspergillus fumigatus ..... 175
Aspergillus niger ..... 238
Aspergtlius terreus ..... 175
Aspergilius ustus ..... 175
Botrytis cinerea ..... 238

Candida albicans ..... 238

Candida pulcherrima ..... 238
Cladosporium eladosporioides ..... 174
Clonostachys araucaria ..... 174
Cortictum solani ..... 238
Fusarium conglutinans ..... 238
Fusarium nivale ..... 238

Fusarium oxysporum f. lycopersici ..... 238
Gibberella zeae ..... 238
Helminthosporium sativum ..... 238
Microsporum canis ..... 238

Mucor hiemalis ..... 238

Mucor racemosus ..... 174
Neurospora sitophila ..... 238
Ponicillium chrysogenum ..... 175, 238
Penteillium citrinum ..... 175
Penicillium cyclopium ..... 175
Penicilliuwn lilacinum ..... 175
Penicillium notatuwn ..... 175, 238
Penieillium vartabile ..... 175
Phytophthora parasitica ..... 238
Pyrenophora avenae ..... 238
Pythium debaryanum ..... 238
Rhizoctonia sp. ..... 13

Rhizopus stolonifer ..... 238
Saccharomyces acidifactens ..... 238
Saccharomyces cerevisiae ..... 238
Saccharomyces fragilis ..... 238
Selerotium bataticola ..... 13
Selerotium rolfsii ..... 13
Trichoderma vivide ..... 174, 238
Trichophyton sulphureum ..... 238
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2,4~-DB - Fungi (Cont'd)

Vertieillium albo-atrum ..... 169
Zygorhynchus molleri ..... 174

FUNGI (scientific names not given) ....

Effects on Bacteria

Aerobacter aerogenes ..... 238
Agrobacteriun tumefaciens ..... 238
Bacillus alvet ..... 227

Baeillus brevis ..... 227
Bacillus cereus ..... 227
Bactllus ceirculans ..... 227
Baeillus coagulans ..... 227
Bacillus flrmus ..... 227
Bacillus laterosporus ..... 227
Bacillus lentus ..... 227
Bacillus licheniformis ...,. 227
Bacillius megaterium ..... 227
Bacillus polymyxa ..... 227
Bacillue pumilus ..... 227
Baeillus sphaericus ..... 227
Bacillus subtilis ..... 227, 238
Corynebacterium sp. ..... 238
Escherichia coli ..... 227
Nocardia sp. ..... 238

Proteus mirvabilis ..... 227
Proteus rettgeri ..... 227
Proteus vulgaris ..... 227
Pseudomonas aeruginosa ..... 227
Pseudomonas fluorescens ..... 238
Pseudomonas marginalis ..... 227
Pseudomonas pisi ..... 227
Pseudomonas tabact ..... 227
Rhigobium jJaponicum ..... 147
Rhigobium lupini ..... 147
Rhizobium melilotl ..... 147
Rhizobium sp. ..... 207
Rhizobium trifolii ..... 83, 84, 85
Salmonella pullovum ..... 227
Salmonella typhimurium ...., 5, 227
Sarcina lutea ..... 238
Staphylococcus aureus ..... 227
Streptomyces griseus ..... 238
Streptomyces scabies ..... 238
Streptomyces sp. ..... 44

BACTERIA {scientific names not given)

Effects on Algae

Chlamydomonas agloeformis ..... 36

96
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2,4-DB - Algae {(Cont'd)

Chiamydomonas elipsoidea ..., 56
Chlamydomonas terricola ..... 56
Chlorella ellipsoidea ..... 56
Chilorella pyrenoidosa ..... 56
Chlorella vulgaris ..... 56

Coccomyxa subellipsoidea ..... 56
Haematococeus lacustris .... 56
Hormidium barlowii ..... 56
Hormidium flaceidum ..... 56
Hormidium stoechidium ..... 56
Mesotaenium caldariorum ..... 56
Scenedesmus quadricauda .... 56
Spongiochloris excentrica ..... 56
Stichococcus bacillaris ..... 56
4, Effects on unidentified Groups ..... 95, 96, 143, 161

3,4-DB [3,4-dichlorophenoxy)butyric acid]

1. Effects on Bacteria

Salmonella typhimurium ..... 5
2,4-DEP {tris{2-(2,4-dichlorophenoxy)ethyl]jphosphite}l

1. Effects on Fungl

FUNGI (scientific names not given) ..... 165

2. Effects on Bacteria

Azotobaeter sp. ..... 165
Salmenella typhimuriuwn «.... 5

BACTERIA (scientific names not given) ..... 165
2,4-DES [2-(2,4~dichlorophenoxy)ethyl sodium sulfate)

1. Effects on Fungi

Cercospora aqrachidicola ..... 45
Pusartum oxysSporum ..... 45
Helminthosporium victoriae ..... 45
Phytophthora parasitica ..... 45
Sclerotium rolfeii ..... 45

2. Effects on unidentified Groups ....... 116




27

G. 2,4-DP [2-(2,4-dichlorophenoxy)propionic acid)

1. Effects on Fungi

Cercosporella herpothricoides ..... 204
Gaeumannomyces graminis ..... 204
Vertieillium albo-atrum ..... 169

2. Effects on Bacteria

Azotobacter chroosocouwn ..... 283

3. Effects on Algae

Chlamydomonas agloeformis ..... 56
Chlamydomonas elipsoidea ..... 56
Chlamydomonas terricola ..... 56
Chlorella ellipsoidea ..... 56
Chlorella pyrenoidosa ..... 56
Chlorella vulgaris ..... 56
Coccomyxa subellipsoidea ..... 56
Haematococcus lacustrie ..... 56
Hormidium barlowii ..... 56
Hormidiun flaccidum ..... 56
Hormidium stoechidium ..... 56
Mesotaenium caldariorum ..... 536
Secenedesmus quadricauda ..... 56
Spongiochloris excentrica ..... 536
Stichococcus bacillaris ..... 56

4. Effects on unidertified Groups ...., 111

H. MCPA [(4-chloro-o-tolyl)oxylacetic acid, (2-methyl-é4-chlorophenoxy-
acetic acid)

1. Effects on Fungi

Alternaria solant ..... 238

Armillaria mellea ..... 6, 238
Ascochyta pisi ..... 238

Aspergillus fumigatus ..... 289
Aspergillus niger ..... 87, 149, 238, 253, 289
Botrytis cinerea ..... 238

Candida albicans ..... 238

Candida pulcherrima ..... 238
Cercogpora arachidicola ..... 45
Cercosporella hevrpothricoides ..... 204
Corticium solani ..... 238

Eurotium sp. ..... 298

Fusarium avenaceuwn ..... 145

Fusarium conglutinans ..... 238
Fusarium ewlmorum ..... 143, 298
Fusarium gramineorum ..... 145
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MCPA - Fungi (Cont'd)

Fusariuym nivale ..... 238

Pusarium oxysporum ..... 45
Fusariun oxysporum f. lycopersici ..... 238
Gaeumannomyces gramints ..... 204
Gibberella zeae ..... 238
Helminthosporium oryzae ..... 236
Helminthosporium sativum ..... 238
Helminthosporium victoriae ..... 45
Microsporum cantie ..... 238

Mucor hiemalis ..... 238

Neurospora sitophila ..... 238
Ophiobolus graminis ..... 298
Penicilliuwm chrysogemm ..... 238
Penicillium glaucum ..... 289
Penicillium notatum ..... 238

Phytophthora parasitica ..... 45, 238
Pyrenophora avenae ..... 238
Pythium debaryanum ..... 238
Rhizopus stolonifer ..... 238, 298
Saceharomyces acidifaciens ..... 238
Saccharomyces cerevisiae ..... 238
Saccharomyces fragilis ..... 238
Selerotium rolfsii ..... 45
Trichoderma viride ..... 238, 298
Trichophyton sulphureuwn ..... 238
Trichothecium roseum ..... 289

FUNGI (scientific names not given) ..... 6, 14, 212, 279, 307

Effects on Bacteria

Achromobacter ..... 260

Aerobacter aerogenes ..... 238
Agrobacterium radiobacter ..... 136
Agrobacterium tumefaciens ..... 238
Arthrobacter globifornis ..... 251
Arthrobacter oxydansg ..... 251
Azotobacter sp. ..... 212

Azotobacter beijerinckii ..... 136
Azotobacter chroococcum ..... 124, 136, 283
Bacillus mycoides ..... 136

Bacillus subtilis ..... 124, 136, 238
Bacterium aerogenes ..... 136
Bacterium coli ..... 136

Bacterium prodigiosum ,.... 136, 217
Brevibacterium linens ..... 251
Cellvibrio sp. +.... 136
Corynebacterium sp. ..... 137, 238
Cytophaga sp. ..... 136

Escherichia coli ..... 217
Flavobacterium aquatile ..... 137
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MCPA - Bacteria (Cont'd)

Flavobacterium peregrinum ..... 260
Micromonospora sp. ..... 136

Mycobacterium phlel ..... 136
Nitrobacter sp. ..... 123, 274
Nitrosomonas europaea ..... 136
Nitrosomonas Sp. ..... 123, 274
Nocardia corallina ..... 136

Noecardia globerula ..... 251
Nocardia rubropertineta ..... 251
Noeardia sp. ..... 238

Proteus vulgarie ..... 217
Pseudomonas aeruginosa ..... 124, 217

Pgseudomonas fluorescens ..... 87, 124, 238
Pseudomonas pyoeyanea ..... 136

Rhizobium japonicum ..... 147

Rhizobium legquminosarwm ..... 104, 136, 275
Rhizobium lupini ..... 136, 147

Rhisobiun meliloti ..... 104, 136, 147, 205, 275
Rhizobium phasecli ..... 275

Rhizobium sp. ..... 207

Rhizgobium trifolii ..... 83, 84, 85, 104, 136, 275
Salmonella marcescens ..... 37

Salmonella typhimuriuwn ..... 37
Sarcina lutea ..... 238

Serratia marcescens ..... 37
Streptomyces griseus ..... 136, 238
Streptomyces scabies ..... 238
Streptomyces sp. ..... 238

BACTERIA (scientifie names not given) ..... 14, 62, 160, 279,
291, 307

3. Effects on Algae

Anabaena cylindrica ..... 59
Aulogira spe vuvo. 59

Calothrix elenkinii ..... 59
Chlamydomonas globosa ..... 8%, 150
Chilamydomonas sp. «..o. 537

Chlamydomonas subangulosa ..... 238
Chlorvella pyrenoidosa ..... 89, 150
Chlorelld sp. «..us 37

Chiorococcun 8Pe vaves 57

Chlorogloea fritschii ..... 59
Cylindvospermum muscicola ..... 59
Cylindrospermam sp. +.... 173
Dietyococcus terrestris ..... 238
Hantzechia sp. «..ev 57

Hoymidium sp. +.... 57

Laminaria hyperborea ..... 133
Lyngbya sp. «.eos 57
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MCPA - Algae (Cont'd)

Nostoe muscorum «.... 59, 173
fostoc punctiforme ..... 173
Nogtoe sp. «.... 57, 59
Osetllatoria sp. «vo.. 57
Palmella 8ps +vev. 57
Phytoconis sp. ..... 57
Seytonema Sp. ..... 57
Spongtochloris sp. ..., 57
Stichococcus bacillaris ..... 89, 150
Stichococeus sp. ..... 57
Tolypothrix sp. ..... 57
Tolypothrix tenuis ..... 59
Ulothriz spe +vev. 37
Westiellopsig ..... 59

ALGAE (sclentific names not given) ..... 109, 124

4, ERFfects on unidentified Groups ....... 25, 74, 110, 129, 236,
282

I. MCPB {4-{(4-chloro-o-tolyl)oxyjbutyric acid, (4-(2-methyl-4-chloro-
phenoxy)butyric acid)}

1. Effects on Fungi

Absidia cylindrospora «.... 174
Alternaria solani ..... 238

Aphanomyces euteiches ..... 122
Armillaria mellea ..... 238

Ascochyta pitei ..... 238

Aspergillus niger ..... 87, 149, 238, 253

Botrytis einered ..... 238

Candida albicans ..... 238

Candida pulcherrima ..... 238
Cladosporium cladosporioides ..... 174
Clonostachys araucaria ..... 174

Fusarium nivale ..... 238

Fusarium oxysporum f. lycopersici ..... 238
Gibberella szece ..... 238

Helminthosporium sativum ..... 238
Microsporum cants ..... 238

Mucor hiemalis ..... 238

Mucor racemosus ..... 174
Neurospora sitophila ..... 238
Penicillium chrysogenum ..... 238
Penteillium notatum ..... 238
Phytophthora pavasitica ..... 238
Pyrenophora avenae ..... 238
Bythium debaryanum ..... 238

Rhinmopus stolonifer ..... 238
Saccharomyces acidifactens ..... 238
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MCPB - Fungi {(Cont'd)

Saccharomyces cerevisiae ..... 238
Saccharomyces fragilis ..... 238
Trichoderma vivide ..... 174, 238
Trichophyton sulphurewn ..... 238
Zygorhynchus molleri ..... 174

FUNGI (scientific names not given) ..... 146, 307

2. Effects on Bacteria

Aerobacter aerogenes ..... 238
Agrobacterium tumefaciens ..... 238
Bacillus subtilis ..... 238, 239
Corynebacterium sp. ..... 238
Escherichia coll ..... 239
Flavobacteriuwm Sp. v.... 146

Nocardia sp. «.... 238

Pseudomonas fluorescens ..... 87, 238
Rhizobium Japonicun ..... 147
Fhigobium Tupini «.... 147

Rhigobium meliloti ..., 147
Rhizobium trifolii ..... 83, 84, 85
Salmonella typhimurium ..... 5, 36, 239
Sareina lutea ..... 238

Serratia marcescens ..... 36
Streptomyces griseus ..... 238
Streptomyces scabies ..... 238
Streptomyces sp. +.... 238

BACTERIA (scientific names not given) ..... 307

3. Effects con Algae

Chlamydomonas globosa ..... 89, 150
Chlamydomonas subangulosa ..... 238
Chlorella pyrenoidosa ..... 89, 130
Dictycoccus terrestris ..... 238
Stichococcus bacillaris ..... 89, 150

J. MCPP (Mecoprop) {2~(4-chloro-2-methylphenoxy)propionic acid,
2-[(4-chloro-o-tolyl) oxylproplonic acid}

1. Effects on Fungi

Aspergililus nidulans ..... 12
Gaeumannomyces grominis ..... 203
Saceharomyces cerevisiae ..... 209, 210

2. Effects on Bacteria

Azotobacter chroococeum ..... 283
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MCPP ~ Bacteria (Cont'd)

Bacillus subtilis ..... 239
Escherichia coli ..... 239
Ehizobium japonicwn ..... 147
Rhizobium lupini ..... 147
Rhizobium meliloti ..... 147
Salmonella typhimurium ..... 5, 239
3. Effects on unidentified Groups ..... 27, 100, 102, 111

K. 2,4,5-T (2,4,5~trichlorophenoxy)acetic acid

1. Effects on Fungi

Absidia cuneospora ..... 259
Alternaria cityri ..... 76
Alternaria solant ..... 238
Alternaria sp. ..... 259, 262
Arachnotheca albicans ..... 259
Armillaria mellea ..... 224, 238
Ascochyta pist ..... 238

Ascochyta sp. +.... 259

Aspergillus alliaceus ..... 259
Aspergillus amstelodami ..... 19, 259
Aspergillus candidus ..... 223
Aspergillus flavipes ..... 259
Aspergilius fumigatus ..... 108
Aspergillus leoporis ..... 19, 259
Aspergillus niger ..... 238
Aspergillus oryzae ..... 259
Agpergillus punisceus ..... 19, 259

Aspergillus selevotiorum ..... 19, 259
Aspergillus sydowi ..... 19, 259
Aspergilius ustus ..... 259
Aspergilius versicolor ..... 19, 259
Aureobasidiwn sp. ..... 108

Beauvarta bassiana ..... 259

Botrytis cimevea ..... 76, 238

Candida albicans ..... 238

Candida pulcherrima ..... 238
Cephalosporium acremonium ..... 19, 259

Cephalosporium coremioides ..... 259
Chaetomium homopilatum ..... 259
Chaetomium spirale ..... 108
Chaetophoma sp. +.e.. 259
Chrysosporium pannorum ... .. 19, 259
Chrysosporiin Sp. ..... 259
Cladosporium eladosporioides ..... 108
Cladosporium herbarum ..... 259
Cladosporium hordei ..... 259
Corticium solant ..... 238

Cylindrocarpon sp. ..... 19, 259



33
2,4,5~T - Fungi (Cont'd)

Digporthe citri .... 76

Diplodia natalensis ..... 76
Fusarium conglutinans ..... 238
Fusarium moniliforme ..... 259
Fugarium nivale ..... 238
Fusarium oxysporum ..... 259
Fusariwm oxysporum f. lycopersici ..... 238
Fusidium sp. ..... 259

Geotrichum sp. +.... 259
Gibberella zeae ..... 238
Gliomastiz sp. +.... 259
Helminthosporium sativum ..... 238
Heterosporium sp. ..... 259
Hyalodendron sp. ..... 259
Malbranchea sp. ..... 259
Mieroascus trigonosporus ..... 19, 259
Microsporum canis ..... 238
Movtierella sp. ..... 259

Mucor hiemalis ..... 238
Neurcspora sitophila ..... 238
Neurospora tetrasperma ..... 223

O8spora citriaurantii ..... 76
Paecilomyces lilacinus ..... 108
Paecilomyces vartoti ..... 259

Penieillium brevi-compactwn ..... 108
Penieillium canescens ..... 19, 259

Penieillium chrysogenum ..... 19, 238, 259
Penicillium cyaneo-fulvum ..... 259
Penicillium cyclopium ..... 19, 108, 259
Penteillium digitatum ..., 76
Penteillium ittalicum ..., 76
Penieillium martensii ..... 259
Penieillium notatum ..... 238
Penicilliuwn patulum ..... 259

Phoma sp. ..... 259

Phycomyces blakesleeanus ..,.. 223
Phytophthova parasitica ..... 238
Pyrenophora avenae ..... 238

Pythium debaryanum ..... 238

Rhizopus arvhizus ..... 269, 271
Rhizopus orysae ..... 271

Rhizopus stolonifer ..... 238, 271
Rhodotorula mucilaginosa ..... 19, 259
Saccharomyces actdifaciens ..... 238
Sacceharomyces cevevisiae ..... 238
Saceharomyces fragilis ..... 238
Sehizophyllum commune ..... 223
Selerotinia sclervotiorum ..... 76
Sporobolomyces sp. ..... 259

Trichodermo lignorum ..... 76
Trichoderma viride ..... 238
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2,4,5~T = Fungi (Cont'd)
Trichophyton sulphureum ..... 238
Vertiecillium albo~atrum ..... 169
Zygodesmus sp. ..... 259
Zygosporium sP. ..... 259
FUNGI (scientific names not given) ....., 196, 225, 254

2. Fffecta on Bacteria

Aerobacter aerogenes ..... 238
Agrobacterium tumefaciens ..... 148, 238
Azotobacter agile «.... 177

Azotobacter chroococcum ..... 92, 177

Azotobacter vinelandii ..... 176, 177
Baetllus megaterium ..... 127, 128
Baeillus sp. ..... 148

Bacillus subtilis ..... 238

Corynebacterium sp. ..... 238
Nitvobacter 8P. v.... 274
Nitrosomonas sp. ..... 274
Noeardia sp. «.... 238, 259

Promicromonospora sp. +.... 259
Pseudomonas flucrescens ..... 238
Pseudomonas 8p. +.... 148

Rhizobium alfalfa ..... 91

Rhizobium japonicum ..... 147
Rhigobium leguminosarum ..... 92, 221

Rhigobium lupini ..... 147
Rhizobium meliloti ..... 147
Rhizobium phaseoli ..... 221
Rhizobium sp., ..... 148, 221
Rhizobium trifolii ..... 83, 84, 221
Saimonella marcescens ..... 37

Balmonella typhimurium ..

Sarceina lutea ..... 238

ves 5, 36, 37

Serratia marcescens ..... 36, 37
Staphylococcus qureus ..... 159
Streptomyces albus ..... 259

Streptomyces aureus ..... 19

Streptomyces azureus ..... 259%
Streptomyces diastatochromogenes ..... 259
Streptomyces griseus ..... 238
Streptomyces scabies ..... 238
Streptomyces sp. ..... 31, 192, 238

BACTERIA (scientific names not given) ..... 78, 81, 82, 114, 115,
160

3. Effects on Algae

303
303

Anqeystis maring .....
Arthrospira brevis .....
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2,4,5-T — Algae (Cont'd)

Calothrix parietinag. ..... 303
Characium ambiguum ..... 303

Characiwn sp. ..... 303
Chlamydomonas agloeformis ..... 56
Chlamydomonas elipsoidea ..... 56
Chlamydomonas eugametos ..... 284
Chlamydomonas pyrenoidosa ..... 303

Chlamydomonas tervricola ,.... 56
Chlamydomonas typica ..... 303

Chlorella ellipsoidea ..... 56

Chlorella pyrenoidosa ..... 56, 98, 284, 303
Chlorella sp. ....., 303

Chlorella vulgaris ..... 56, 303
Chlorocoeccum diplobionticum ..... 303
Chiorococoun ellipsoideum ..... 303
Chlorococcum sp. ... 293

Closteridium sp. ..... 303
Coccochloris aeruginesa ,.... 303
Coccochlorie penioeystis ..... 303

Coceomyxa subellipsoidea ..... 56
Cylindrocystis brebisonii ,.,.. 303
Dunaliella tertiolecta ..... 293
Euglena gracilis ,.... 218

Euglena sp. ..... 303

Fischerella ambigua ..... 303
Haematococous lacustrie ..... 56
Hormidium bavlowii ..... 56
Hormidium flaceidum ..... 56, 303
Hormidium stoechidium ..... 56
Hormidium subtillissitmum ....., 303
Isochrisis galbana ..... 293
Megotaenium caldariorum ,.... 56
Microcoleus lyngbyaccus ..... 303
Microcoleus vaginatus ..... 303
Nodularia sp. ..... 303

Nostoe commme ..... 303

Nostoc ellipsosporum ..... 303
Nostoe muscorum ,.... 303
Osctllatoria lutea ..... 303
Osetllatoria submembranaceae ..... 303
Porphyrosiphon notaritsii ..... 303
Protococeus vivridis ..... 303
Rivularia sp. ..... 303
Scenedesmus quadricauda ...,. 56, 284
Schizothrie arenaria ..... 303
Sehigothrix caleicola ..... 303
Sehigothrix friesii ..... 303
Spongtochloris excentrica ..... 56
Spongiococeus bacillaris .,.... 303
Stichococeus bacillaris ...,. 56
Ulothrix tenerrima ..... 303
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2,4,5-T - Algae (Cont'd)
Zygogonium ericetorum ..... 303
ALGAE (scientific names not given) ..... 229

4. Effects on Protozoa

Dasytricha sp., ..... 162

Diplodinium ..... 162

Entodinium ..... 162

Epidinivm sp. ..., 162

Tsotricha sp. «.... 162

Polyplastron sp. ..... 162
Tetrahymena pyriformis ..... 240, 241

5, Effects on unidentified Groups ....... 157, 172, 228, 282

L. 2,4,5-TB [4~(2,4,5~trichlorophenoxy)butyric acid

1. Effects on Fungi

Alternaria solant ..... 238
Avmiliaria mellea ..... 238
Ascochyta pist ..... 238
Aspergillus niger ..... 238
Botrytis cinerea ..... 238
Candida albicans ..... 238
Candida pulchervrima ..... 238
Corticium solani ..... 238
Fusarium conglutinans ..... 238
Fusarium nivale ,,.., 238
Fusarium oxysporum f. lycopersici ..... 238

Gibberella zeae ..... 238
Helminthosporium sativum ..... 238
Microsporwn canis ..... 238

Mucor hiemalis ..... 238

Neurogpora sitophila ..... 238
Penieillium chrysogenum ..... 238
Penieillium notatum ..... 238
Phytophthora parasitica ..... 238
Pyrenophora avenae ..... 238
Pythium debaryanum ..... 238
Rhizopus stolonifer ..... 238
Saccharomyces acidifaciens ..... 238
Saceharomyces cerevisiae ..... 238
Saccharomyces fragilis ..... 238
Trichoderma vivide ..... 238
Trichophyton sulphureum ..... 238

2. Effects on Bacteria

Aerobacter aqerogenes ..... 238
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2,4,5-TB - Bacteria (Cont'd)

Agrobaoterium tumefaciens ..... 238
Bactllus subtilis ..... 238
Corynebacterium sp. ..... 238

Nocardia sp. +.... 238
Pseudomonas fluorescens ..... 238
Salmonella typhimuriuwm ..... 5
Saveina lutea ..... 238
Streptomyces griseus ..... 238
Streptomyces scabies ..... 238
Streptomyces sp. ..... 238

Erbon [2-(2,4,5-trichlorophenoxylethyl-2,2-dichloropropionate]

l’

Effects on Bacteria

Salmonella typhitmuriwn .... 5

Silvex (2,4,5-TP) [2-(2,4,5-trichlorophenoxy)propionic acid]

1.

Effects on Fungi

Cevcospora arachidicola «.... 45
Fusapium oxysporum «.... 45
Helminthosporium victoriae ..... 45
Phytophthora parasitica ..... 45
Selerotiwm rolfsii ..... 45

Effects on Bacteria

Azotobacter sp. +.... 33
Salmonella typhimurium ..... 5
Streptomyces sp. ..... 31

Effects on Algae

Ankistrodesmus ... 167
Cladophora sp. «.... 51, 52
Golenkinia sp. +.... 167
Hydvodictyon sp. ..... 51, 52
Micrasterias sp. ..... 167
Nevicula sp. «.... 167
Pediastrum sp. ..... 167
Scenedesmis Sp. +.a.. 167
Spirogyra 8p. «.».. 31, 52
Zygnema SP. sees. 52

Effects on unidentified Groupsg ..s+... 116
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