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PREFACE '

This first comprehensive Research Progress Report is to be consider-
ed a supplement to the Proceedings of the 1952 neeting of the Western Weed
Control Conference, The objcctives of this Report are to provide brief re-
presentative reports and as comprehensive coverage as possible-of the pro-
gress that has been wade in research on the different phases of weed control
since the last Conferonce meeting in 1950.

This Report represents the comblned efforts of 68 individual contri-
butors working in 14 project committees, It has been possible to assenbdle
the current information on weed contrsl in the ¥Yestern Region oAly through
the close cooperation and persistent efforts of tho 16 men who prepared the
project summaries and swamary tables and of the committee menbers and other
individual contributors. The Chairman wishes to express his gratitude to
all of those whose assistance and cooperation have made possible this 1952
Research Progress Report, Special recognition 1s due iir., V. ¥, Bruns for
his capable work in directing and supervising the paging, indexing, minmeo-
graphing, collating, and binding of the Report during the Chairman's absonce,

Three 1ndexes were prepared to facllitate the locating of information
easlly, The Project Index lists the pages on which the various proJject
summaries, followed by individuval reports, may be found, In all cases the
project summary Immediately precedes the individual reports which it sum-
marizes. The Confributor Index lists all pages on vhich the contributor -is..
listed as author or co-author of individual reports or summaries. Names of
contributors and their addresses, if known, are given so that they mar de
contacted if desired. The 'eed and Crop Index lists pages on which the
response of weedy species or crops to herdbicldel trecatments are descrlbed.
This index may be consulted in order to determine where information-om'a -
certaln weed or crop plant may be found. Fréquently, a specles may be cited
more than once on a single page.,

It is the hope of the Research Section that this Report will ds of .
value tc extension workers, regulatory_pérsonnel and industrial represen-
atives intcrested in weed control ag well as to: résearch workers. The
degree to which this hope 1s realized may determine whethner separate Re-.
search Progress Reports will be assembled for Confcrence ncetings in tno
future., :

F. L. Tirmons , L
Chairman, Research Section
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Mustard, tumbling, S. altissimum —- 122
Must;rd.-wild S. 1rio - 96

Ncedlegrass. grccn ~~ 99 R

Noedlegrass, Stipa spp. -- 51, 56 B
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Chicory —-- 102

Chicory, Cichorium intybus -- 3l o

Chinquapin, bush, Castanopsis sempervirens -— 75

Cholla, Opuntia fulgida.-~ 75

Cholla, O. spinosior -— 75

Cinquefoll, Potentilla fillipes —- 34

Cinquefoil, P. glaucaphylla -~ 34

Clover, bur, Medicago hispida —- 102, 120

Clover, ladino, Trifolium repens var, Totun —— 43, 100, 101, 102, 103,
10%, 161, 182
Clover, red, T. pratense — 43, 100, 101, 103, 100, 1130, 161, 162
Clover, sour, Melilotus indica -- 96 120, 195. 163 - )
Clover, sweet —— 103, 1h8

Cocklebur, Xanthium canadense -- 120

Cocklebur, X. itelicum — 120, 1U49

Cockledbur, X. spinosum -~ 120

Coffeyberry, California, Rhamnus californlca -~ 75 . :
Corn, field or sweet —-- 2, 5, 1], 12 112 11L, 1?9, 130 151
Cotton -- 110, 132, 135 g

Cottonwood, Populus trichocarpa -- 75




X

Coyote brush, Baccharis pilularis -~ 75, 76
Crabgrass, Digitaria sanguinalis -- 13— 125 |
Crabgrass, D. spp. -- 125

Cress, gardeu -~ 151 o SRS - T
Cress, hoary, Lepidium draba (Gordaria draba).—;.ll, 12, 41, 1hg
Cucumbers -- 103, 114, 151 .
Cup grags —-— 102

Current, squaw, Ribes cereum —— 76

Daffodils -- 110 '

Dandelion, Taraxacum officinale — 3h

Danthonia, timber, Denthonia intermedia —- 34 .

Death camas, Zygadenus gramincus -~ 21, 22, 23, 2k, 3.

Deerbrush, Ceanothus integerrimus —- 76 - T
Deerweed, Lotus scoparius -~ 70
Doclz -~ 102

Dock, curly, Rumex crispus —- 34

Dozk, veined, R, venosus -- 3%

Dodder = 1oo 102,103, 104 . '
Dodder, small seeded. Cuscéuta arvenslis -—- 1OM 105, 120 125

Elderberry, Sambucus glauca -- 76
nsters ~- 111

Bucalyptus, Eugalyptus spp, -- 76

Fanweed, Thlaspl arvense -- 120
Fennel, dog, Anthemis cotulay — 120
Fescue —-= 90, 97 ] :
Fescue, Alta, Festica elatior var, arundenacea —~— 90 97, 98 99
Fescue, c¢newings -~ 97

Fescue, rattail, Festuca myuros —-— 97,_1?5

Fescue, red -~ 97, 99

Fescue, tall —- 158, 159

Fiddlenock, Amsinckia sppe. -~ 120, .125

Flddleneck, &, douglasizna -- 20 7

Filaree, red stem, wrodium cicutarium ~- 120
Fllaree, white stem, E, moschatum -~ 120 o
Flax — 157, 161, 162, 163. . . . . . :..01
Flax, false, Camelina sativa —~ 120 T
Plex, fiber, Linum usitatissimm var, Caacade"—r7§§ﬂ ST
Flax, Punjab -- 90, 95, 96, 129, 130 . _,jf}. "’
Foxtail, common, Hordeum murimen -~ 125 : Lo .
Poxtail, green, Seteria viridis —— 103. 120 1?5.‘126 IR

Garlic, Aliug v1neale - jh 1_

Goatsbeard, Tragopogon ~~ 120 R A IR
Goatsrue, Gelega officinalis -- 35k o L
Goatweed, Hypericum perforatum -- 31 P
Goldaster, halry, Chrysopsis yillosa =— '35 T
Goldonrod, decumbent, Solidago decumbens —- l_ .
Gooseberry, Ribes speciosum — 78 '
Gooscberry, Sierra, R, roezll —— 76 17
Gooseberry, Tulare, P. ‘Yularense -~ 77, 18
Goosefoot, narrou—loaved. C&enopodium 1epL0phyllum - 1?0 l26
Goosefoot, nettle leaf, C. murale —- 96 117, 122

. . P
» RV « ' ‘ . [y




Grama grass, blue, Bouteloua gracllis -- 22

Granjeno -- 62
Grass, barpyard, Pehinochloa ¢crus-galli -- 90, 98 100 103, 128
Grass, bent —- 13G, 155 )
Grass, Bermuda, Cynodon .dactylon ~- 18 19, 33
Grass, blue, Poa spp. -- 56, 57, 99, 102, 125

Grass, blue grama, Boutelouwa gracilis —- 22

Grass, brome, Bromus spp, —- 2, 10, 21, 22, 25, 31 90, 97, 9
106 123, 195

Grass, canary, Pnalaris canariensis -—— 130

Grass, cheat, 3romvs spp. -- 21, 22, 31, 101, 106, 107, 12§
Grass, crad, Digitaria spp. —- 120 125

Grass, fescue Testuca spp. -- 90, 97, 98, 99, 125, 158, 159
Grass, foxtail, Setaria and Hordeum spp. —— 103, 120, 125, 126
Grass, Johnson -- 18, 13, 20, 35

Grass, love, Bragrostis spp. -— 102, 126

Grass, needle, Stipa sop. -— 51, 56, 99

Grass, Nit, Gastridium ventricosum -- 51

Grass, tall oat —- 99

Grass, wild ocat -- 100, 102, 105, 106, 128, 148
Grass, orchard —— 90, 98, 99

Grass, quack, Agropyron repens --— 16 17, 18, 38, 155
Grass, rescue, Bromus calharticus -~ 12

Grass, rye, Lolium sups -- 102, 128, 152

Grass, Canadian wild rye -~ 99

Grass, Russian wild rye -- 99

Grass, stink, Eragrostis cilianensis -- 100, 103. 128 -
Grass, Sudan -- 111, 112 i o
Grass, tickle -- 102

Grass, wheat, Agropryron snp, —- 13, 27. 30 56, 90, 98, 99: 148

Grass, witch, Panicum swp, -- 100, 103
Gromwell, Lithospermum arvense —- 89, 93, 9h
Ground cherry, Physalls sppe —— 121
Ground cherry, P, lobata — 35
Ground cherry, P. subglabrata -- 35
Guayacan -~ 62

Halogeton, Halogeton glomeratus -- 21, 24U, 26, 27, 28,29 30, 31.,
Harebell, Campanula spp. —-- 35

Henlock, poison, Cicuta sppe — 35

Hemlock, poison, C. douglasii — 35

Hemlock, spotted, Conium maculatum -~ 35 -

Heary cress, Lepidium draba (Cardaria- draba) --'11, 12, 41, lh9
Honeysuckle, Lonlcera subspicata —- 78 :

Horehound, Harubium vulgare —— 78

Horsebrush, Tetradymia spps —-— 56

Horsetall, Zquisetum arvense -- 35

Jim brush, Ceanothus sorcdiatus —- 78
Johnson grass -- 18, 19, 20

Johnson grass, Holcus halepense ""-ii
Juniper -- 44, 05 71 A

Juniper, Junipcrus MONOSPE Iy ~— 78 .
Juniper, Htah, J. utshensis -—- 54, 55, 18

Ketmia, bladder, Hibiscus trionum —— 121 .
Klamath weed, Hypericum perforatum —- 31

, 99,

xi
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Knapwced, Russian -- 1, 7, 8, 9, 12, 13, lhs, L7, 149
Knapweed, Russian, Centauroa repens .=~ 35, 36"
Knapweed, Russian, C, picris -- 150

Knotweed, Polygonum—aviculare'—— 121, 126 '
Knotweed, sllver sheathaed, P.. argyrocoleon - 96 121, 163
Rochia -~ 9, 10, 29, gl X :
Kochia, Kochia scoparia 121

Lambsquarter, Chenopodium, album ~~ 11, 117, 121, 126
Larkspur, lovw, Delphinjum geycrii —~‘36 '

Larkspur, Menzies, D, menzigsii -~ 36

Larkspur, plains, D.>sppD -~ 21, 22, 2%

Larkspur, tall, D. barbeyi —— 26 36 '

Larkspur, tall, Q occidentalo -- ZE

Lemonade berry, Rws ovata -~ 78, 79

Lentils -- 151 T

Lettuce —- 103, 114, 130 S

Lettuce, blue, Lactuca pulchella -— Zé

Lettuce, wild -- 101, 102 b :

Licorico, '1ild, Glycyrrhiza 10pidota - }_

Lillies -- 110, 111, 11%

Locovced, uilte or purnle - 21, 22 23

Locoweed, Oxytropis lsmbertii —— 36 ‘

London rockot, Sisymbrium lrio —- 121

Lotus, Lotus corniculatus — 159

Lovegrass, nragrostis sop. -~ 102, 126 - A LT
Lupinc, bush, Lupinus arboreus ~- 79 S o e
Lupinc, mountain, L. alpostris -~ 05 . SRS
Lupine, silvery, ﬂﬁ argontous — 21 22 33, }é '

’ . . . . . N L

Madia, Madla sppe —— 31 ... ';i.". L ff“? 2,Hfif¢ T
Madrona, Arbutus menzicsii -~ 79 oo T o
Malze -- 129

Mallow, alkali, Side hodoracca ~— 36

#allow, bull, Malva boroalis -- 121

Mallow, common,. M. ne¢glccta ~- 6 121, 1h9

Mallow, common, H, Fobamdifolia mw TAL — <. 7.

Mallow, . parviflora -- 9o LT e

Malva, Halva sap, —-- 121 B R AP
Menzenita, arctostaphylos spp. ~- 79 ;;_"_;{ DA
Manzanita, common, A, manzanita - 79A_ K S e

Manzanita, grocn, A, Bat\lla — 79“ AT
Manzanita, whitelcaf, fo viscida ~— 1_
Marigold, large -- 111

Marigold, small —-- 111 K :

Marsh clder, Iva xanthifolis — 122 o

Medlck, black, Mcdicago lupulina -~ 119

Melon, honcy dew —- 130 I

Mcentzelia, stiff, Mentzolia nuda -~ 149

Mesquite —-- 61, 62, 151 P e
Mesquite, Poru screwbean, Preosopis strombulifcrﬂ - 79

Mesquite, velvet, P. juliflora var. vclutinaA~— w4, L5, U7, EF L9. 50,

7L, _g, 80
Moxican dovil-weecd, Astor spinosus -~ 80 ‘ _
Milkvetch, narrow-lcaved, Astragalus leinnata —. Eé'-:'




Milkvetch, two-grooved, A. bisulcatus -- 36

Milkweed, poison, Asclepias subverticillata 7—y§§.
Milkweed, purplo—;lowcrcd, L. purpurca -- 37

Milkwced, showy, .i. spe01osa - 37

Millet -- 148 T

Monkey flower, Diplacus spps —— 80

Morning-glory —-- 152 ‘

Morning-glory, large-flowcred, Convolvulus sepium —- 37

Morning-glory, C. arveunsis -— 1, 3, 4, 33, 145, Iug, 150.13--

Mountain mahogany, CCrcocarpus bctuloidcs - 80
Mountain miseryv, Chamacbatia foliolosa. -- 80
Mule car -- 21, 30, 31

Mule car, Wyethia amplexicaulis -- 37

Mullen, Verbascam thapsus -- 37

Mustard —— 103, 102, 111, 112, 146, 153, 154, 155
Mustard, Brassica spp, — 122, 126, 127
Mustard, ball, LKoslia paniculata -- 122
Mustard, black, Bragsica nigra -- 122

Mustard, bluc, Chorispora tcneclla -~ 122
Mustard, common, 3rassice arvensis — 122, 126 -

Mustard, haret!s-car, Conringia oricntelis —- 122
Mustard, Sisymbrium spp, - 127

Mustard, tansy, Dcscurainia pinnata —— 122
Mustard, tansy, Sisymbrium incisum —--— 122
Mustard, tumbling, §. altissipum -~ 122

Mastard, .wild 'S, irio ——- 96

Ncedlovrass. grcen -- 99
Needlegrass, Stipa spp. -- 51, 56

Nettlcaf gooscfoot, Chenopodium murale - 122 127, 163 K

Nettlc, stinging, Urtice svpe -— 37

Hettle, white horsc, Solanum clacagnifolium —= }l
"ightshade, black, Solanum nigrun -~ 122
Nightshado, cut-lceved, S, triflorum -- 122, 1&9
Wightshade, hairy, S. villosum —— 122

Nitgrass, Ga 2stridium ventricosum —-— 8. ..

Oak, bluc, Quercus douglasii -- 80

Oak, dwarf live, Q. wislizenil —- 80

Oak, interior live, Q. wislizenii -- 53, 54, 81
Oak, live -- U4, U5 B
Oak, poison, Rhus diversiloba -~ hh, uS 59. 60, 81
Oak, scrub, Quercus gambeli — L4, HS. 5% . ;
Qatgrass, tall -- 99

Oats —- 112, 129, 146, 153, 154, 155

Oats, Avena sHp. ~- 1H9, 152 .

Oats, wild —- 100, 102, 105, 106, 148

QOats, wild, Avena fatua -—- 51, 103, 128

Onions -~ 103, 114, 115, 116, 129, 131, 146, 18

Opions, wild, illium zcumunatum -- .2, 15, 37.° ° R A

Orchard grass — 90, 98, 99 W .
Ox-tongue, bristly, Picris cchiodes —— 110 T

Pear -— 1, U4
Peas —— 100 105, 106, 112, 114, 146, 1n7. 15? 15u
Peas, Freezonian -- 109, 110

xiii
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Pennycress, Thlespi arvense —.120 .
Pcenstamor, Pcnstemon rydbergii -~ 37
Pepporgress, Lepidium spp. —— 122 o _ ) L
Perivinkle, Vinca mejor —- 8l = I " S
Poersimmon — 62 ' B
Phcasant cye, Adonis annun -~ 89, 9k, 95, 122, 127
Pignut, Indian, Hoffmannseggia densiflora --_37
Pigwced, Amaranthug sppe -- 127 S
Pigwecd, prostrate, A. blitoides -- 122
Pigweed, rough, A, retroficzus —- 122, 127
Pigweed, tumbling, a, graccizans -- 123 '
Pimperncl, red, inagallis arvengis -~ 123
Pinc, pinyon — L4, L5, 5L, 55

Pine, pin;on, Pinus cdulis -~ SH

Pinc, sugar - U7

Pinc, western whitc -- 46 S o

Pinc, whito -~ U4 R i-_;;, R

Pincanple weed, Hatricaria suavcolpns o 1@}

Pinyon ~~ Ul H5, 5L, 55 L ‘

Plantain, buckhorn, Plantago lanccolutw - 1_, 10? 123

Plantain, common, P. mpjor -~ Zl _di : -

Poison hemlock, Conium maculztum -- 123 . '

Pondweed, imcrican, Potamogeton nodésus. -—-'132, 137,- 138

Pondwced, gigantic sago, P. intcrruptus:=--132, 173, 134, 237, 138
Pondweed, horncd, Zannichcllia peluéEris - 133, 13u 135, 136, 137, 138
Pondweed, leafy, Potamogeton foliosus -- 132, 133, ljh 135, 137, ‘138
Pondwced, Richardson's, P. richardsonii —- 132, 133, 134, 137, 138
Pondweed, sago, P. poctinstus —— 132, 13k, 155. 137

Poppy, Rocmecria refracta — 123, 128

Potatocs -~ 145, lﬁ?, 1hg, 1kg -

Povorty weed —— 1l

Poverty weed, mousc-car, Iva aX111gris e 3? : :

Poverty weed, silver—lcaf, Franscriz d1scolor .2, 13, 37

Poverty weed, wooly-leaf, F. tomentos: --.gg

Prickly pcar -~ 62 R
Prickly pcar, Opuntia cngelmannii —~ 81

Prunc -- 4, 145 155 156 . _ )
Puncturc vine, Tribulus terrestris — 123 .. 0.0 0T
Purslanc. Portulaca olcrncca —- 123, 127 ‘~vﬁ. : . e

.1’.

anckgrass, Lgropiron rcpcns - 16 17, 18 1_, 155 '
Rabbit brush ~- 21, 25, 61 : T

Rabbit brush, small, Chrysothannus spp,. — 26, 56

Rebbit brush, C. nauscosus ver. consimilis -- 61, 81
Raddish -~ 151

Raddish, wild —~ 101 L

Ragweed, bur, Franscria tomcntosa —~-,8”

Ragweed, common, Ambrosin clafior —-" 123 .

- Ragweed, great, i, trifida --~.12% Dol
Ragwoed, pcrennisl, Ae psilostachya -- 38

Ragweod, western, A. coronopifolia -= 38 7
Redberry, Rhomnus erocca —— &2

Redbud, Cercis occidentalis —- 82

Rcscuc grass, 3romus Catherticus: —— 127

Ribes -- L4, NG, 47

:">




Ribes, Ribes cerejum -— L7, 76

Ribes, R, lacustrc -- 46

Ribes, R, novedcense -- 46, 47

Rives, B, roczli —— Y46, D?, 76, 17

Ribes, R, viscosissimum -- Wb

Rocmerig poppy, Rocmerie refracta —- 1?3, 128

Rosc -~ Ui,

Rosc, California, Rose californica —- 82
Rosc, wild -- 63, Bh, 65, bb

Rosec, wild, Rosa notkana —- &2

Rose, wild, Rosa woodsii -- bW, 82, 83

Rushecs, Juncus spps -- 143

Russian thistle, Salsola kali -- 123

Rycgrass —- 102

Rycgrass, Lolium multiflorum -- 128

Rycgrass, Canadien wild ~- 99

Rycgrass, perennial or' English, Lollum pcrennc — 152
Rycgrass, Russian wild -- 99

Sage, black, Salvia mcllifera -- 83

Sage, fringed,” Artcmisia frigida -- 1Lg

Sage, purple, Salvie loucophylle -- &3

Sege, white, S, aplana -~ 83

Sagcbrush, big -- 25, 26, O, 45, 57 : » . :
Sagcbrush, big, Artomisiz trldcntat -- 855, 56, 58, 59, 60, 61, 83, 84, 85
Sagcbrush, bleck, &, arbuscula -- 85 T T T
Segebrush, coast or California, i cal1f0rn10a - 85
Sagebrush, silver, A, cana -- 55

Salt écdar -- 63, 63, 70

Selt ccdar, Tamarix gallica — &6

Sandbur, Ccrchrus pauciflorus -- 102, 123

Scdge -~ 102 T

Sedge, Cercx spp. -~ 38

Scdge, Nebraska, C. ncbraskensis -- 140, i3, 4L
Sedge, Scirpus spp, ~- 143

Sedge, water -- 137, 138

Shedsoale -~ 31

Shepherd!'s pursc, Capsclle Bursa~pastorls - 123, 128"
Silktasscl, Fremont, Garrye fremontil --— 80 T
Skcleton wocd Lygodcsmia Jjuncca -- Z_ . _
Smartweed, perennizl, Polygonum. coccinlum -- 39
Snapdragon -— 111

Sncezeweed, orange, Helenium hOOpcsii -— 2& ?5, 39
Snowberry -- 44, 60
Snowbrush;, Ccanothus cordulatus ~— 86

Sorghum, grain —— 132, 135, 136

Sow thistle, common, Sonchus olcracous --— l_l 124
Sew thistle, prickly, S, asper 123 - :
Spikewced, common, Centromodio pungens —- 123
Spinach -~ 11k
Spurge, lcafy -- 1, 2, 9, 10, 12, 13

Spurge, lcafy, nuphorb1a esulp —- 39, 150

Spurge, spotted, E., maculata ~- 123

Squash -- 114 o
Stinkgrass, Zragrostis clliencnsis —- 100 103, 1?8 T
Stipa, Stipa spp. -- 51, 56- i _ SR
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Sudan grass - 111, 112

Sumpc, lanral, Rhus lauriana —= 86
Sunflower; Helianthus anoums -— 124, 163 -
Swectclover, reli lotus spp, —— loG
Sycamorc, Platamus rcccnlosa —- 86 -

Tarweed -~ 92, 93, 120, 125 o

Tarwced, Amsinkia 1ntcrn:HIa — &9, 92
Tasajillo -~ 62

Telograph plant, Heterothcca grondiflora -- 12M
Thistle, blesscd, Cnicus tencdictus -- LoW - . U C
Thistle, Canada, Cirsium arvense —- 1y I, 5, 5, 7, 12, 13, uo 112 1M9
Thistle, distaff, Carthamus lanptus -- 12h :
Thistle, mill, Silydbum marianum -~ 124, 128

Tnistlc, Russian -~ 10 e
Taistle, sow (common), -Sencaus olaoraceus ~— 12%, 124
Thistle, sow (percnnial), §. arvensis -- 40 :
Thistle, sov (prickly), S. asper -- 123

Thistle, star — 101, 102 ‘ ' ‘
Thistle, ycllow star, Centaurca solstltlwlis S 102 lﬁﬂ 128
Tickle grass -- 102 .

Timo thy -- 21, 25, 49

Tobacco, Nicotiana tobacum — 145, 1h9 .
Tocalotc, Centaurca molitonsis =— 124  °
" Tomsto ~- 131, 109, 15I, 152

Toyon, Photinia rrbutifelia =- 86

Trefoil ~- 103,  1bl, 162 o ' ' :
Trcfoil, birdsfoot, Lotus corniculatus -- lOO lOl 102, 10h 157, 160
Trefoll, prostrate, L, corniculotus — 4 i L
Turkey mullein, Ercmocarpus sctigerus: ~— leh i

Vorbascum, Verbascum spps —— 31, }_
Veteh, hairy —— 157, 158 -
Vetch, purple — lgg, 131

Vatercress, truc —— 137, 138
Yeter-crowfoot, white, Renunculus aquatills -~ 132, 33
Watorgrass — 102 ' )
Vatcrgrass, Echinochlon crus-galli — 90 98 100 103, 128
Watergrass, Sotariz smps —- 103, 120; 125, 126 °
Yaterweed (submcrscd specics) —— 132 to 139, 150
Yaterweed, floating, Lemna minor - 150 -

Tatexwoed, truc, inacharis spp. — 132, 137, 138 139
Wheat —— 2, 6, 11, 12, 1L, 15, &9, 91, 92, 93. 9& 105, 112 129, 131
thatgrass. Agropyron Sppe == 56 o
Wheatgrass, bluc bunch —~.99° ° ' ' T _.‘: ) ¢
Wheatgrass, crested — 27, 30, 90, 98 99, th :
Vheatgrass, intormecdiato —~ 99 - : i
Yheatgrass, pubcscont -~ 99
Yheatgrass, slender -— 90
Yheatgrass, tall — g9 . o L
ttheatgrass, westorn — 99 S JO
Vhite-top —~ 2, 12, 13
Whitc-top, Lonldlum spp. (Cardaris sop.) -~ 10 . - = o -
Uhite-top, Lepidium draba (Cardaria draba) — 11, 12} UI e "
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White-top, globe-podded, Carderia pubescens (Hymenophysa pubescens) —— U4l
Whlteweed (See white-top)

Y¥ild carrot, Daucus carrota -- 12h

¥Wild lettuce, Lactuca sceriola -— 12U, 128

¥ild oats, ivend spps ~= 51, 100, 102, 103, 105, 106, 128, 148
Wild radish, Raphanus sativus —— 128

Willow, Salix sop, — 63, o, 86

Willow, §, lacirgate —— 86 T

¥illow, ~lmond-lcaved, S, bebbiana -- 64, 87

Willow, ®andbar, §. exigus —- o%, 68, 69, 8b, 87

¥illow, yellow, S, lutca —— 67, 68, 88

itchgrass, Penicum cepillare -- 100, 103 ,

Vyethia, lUyethia omplexicaulis -- 21, 30, 31, 37

Yarrow, western, Achillea lanulosa —- EQ
Yerbe santa, Friodictyon californicum —- 88




PROJECT 1. BROADLEAF PERENNIAL WEEDS
Bruce J. Thornton, Project Leader
SUMMARY

Six cooperators presented nineteen reports which actually covered twenty-
three tests, since one report included the results of tests on four different
weeds, Eight weeds were involved.in the tests reported.

Field bindweed proved to be quite resistant to 2,L-D under certain condi-
tions, showing considerable regrowth after three years of .spring and fall treat-
ments. In another test 2,U4-D proved to be a valuable supplement to cultivation
in controlling bindweed in a cherry orchard with no -evident injury to the trees.
Root studies of bindweed trested with 2,L-D indicated depth of kill resulting
from different treatments and showed reduction of regrowth’ to be closely corre-
lated »ith depth of root kill but that recovery was very rapld in the absence
of competitive crops or follow up treatments.

Six revorts had to d0nwith the control of Canada thistle. The combination
of cultivation, use of growth-regulating herbicides, and cropping to grain, appears
to give promise and is being continued. The application in an apple and pear
orchard of 2 1bs./A of 2,L-D in the sodium or amine salt form at the pre-bud
stage in spring and again in the fall for four years practically eliminated Canada
thistle without injury to the -trees. The applicaticn for two successive seasons
of 2 los./A, 2,L-D as the sodium or amine salt, methyl, ethyl, ox: butyl ester
followed the third -year with an ester at 2 1bs,/A. and the fourth year with a 1
1b. /A. spot treatment .gave 99% control of Canada thistle in an irrigated grass
pasture. Canada thistle also was reduced 99% with four years treatment with the
amine salt at 2 lbs./A. In one test, however, six years trecatments with a wide
range of formulations and rates failed to reduce a Canada thistle 1nfestatlon
to any. great degree. :

_Flve.yearS'trqatment of Russian knapweed in a favorable so0il moisture
location; subject -to grass invasion, resulted in 99% reduction of the knapweed.
with the differences in effectiveness of formulations or rates decreasing as
the test progressed. Another report indicated amine to be superior to ester
in controlling knapweed and 2,L~D to be superior to 2,4,5-T or combinations of
2,L-D and 2,L,5-T. One years treatment with amine at 6 1bs./A. gave 90 to 99%
control. The 2,4-D esters were most effective at S 1bs./A., increasing this
rate being of no venefit. A progress report indicated that alter 2 years the
most effective treatments with 2,L-D reduced the knapweed between 70% and 80%
with no difference evident between anine and ester formulations, tut with some
difference apparent between rates and time of year of application,

Repeated applications of 2,L-D esters or amine at 2 1bs./A. over a

four-year neriod reduced leafy spurge 25% to LS%. Under favorable conditions

L 1bs./A. of the amine or ester of 2,L-D was as effective as 8 1lbs. tut the
latter rate was more effective under dry conditions. OSeven treatments in three
years at 1, 2, L, and 6 1bs./A, reduced leafly spurge 70%, 85%, 90%, and 95%
respectively. Combinations of amate with 2,L-D were more effective in reducing
this weed than either one alone, a 100 1lbs. amate + L 1lbs., 2,4-D/A. combination
giving a 95-100% reduction. Prochlor gave complete eradication of leafy spurge
at €00 1lbs./A., injected at 6 and 8 inches, and at 500 lbs./A. injected at 6
inches, being superior to carbon disulphide at 2L0OO 1bs./A. Emulsified 2,L-D



was found to be inferior to"Z;h-D ‘ester and ‘the low volatility formulation was
found to be somewhat sunerior. Anothér report indicated polybor at 30 1bs. /3Q. 1.
and polybor~chlorate at 15 1bs,/sq.rdi to give 99% reduction of leafy spurge with
sodlum chlorate at 3 and 6 lbs /sq. rd c1v1ng 72% and 87% reduction respectlvely.

Whlte top was redqced 75% with one applicatlon of the amine or ester of -
2,4-D at 2 1bs./A. and 95% to 98% when repeated for ‘four ysars, ~One appllcatlon
of the amine or ester at l lbs./A gave 90% control. Esters proved more effec-
tive ‘than aminé or ‘Sédium -salt of 244-D-in controlling white top under dry Iand
condltlons, ratés. of 1, 2, Ly and 6 1bs./A. all being efféctive where bromegrass
was in competltion. Rowever,’ these rateés did not- oontrol,whlte top after four
years treatmént where brome grass was not presenty “Amate and 2,4~D combinations -
were superior to 2,L4-D alone and low volatility ester appéared someéwhat Superior
to the regular ‘ester.: 2,1,5-T was inferior “and endothol ‘was:relatively ineffec-
tive. ' In another: test’ the ‘combination of cultivation and competitive cropping
with the use of 2,L4-D proved effective in:the dontrol of white top, .three sea—
sons giving 99% reductlon when corn was used and 95% in two seasons using fall
wheat. ‘Delayed cultavataon for two seasons gave 95% reductlon but there was no
“crop return. ; .

The treatmnent of silver leaf poverty -weed 'in Lico® barley at the late boot
stage with’the sodium salt of 2,u~D"at 1 1b. /A increased the yield 16% while
at' the other extreme the butyl ester at’ 1 1b. /A. reduced the yleld 38% and ‘at’
13 lbs /A reduced 1t 59% : _ : .

Treatment of biscuitroot 1nf65ued dry land winter wheat resulted in re—
duction of the wéed stand from 70% to 5 or 107 and 1ncreaSed the yleld of wheat
from 15 bushels to’ hO busrels/ﬁ s -

A single application of an ester of 2, b-D at b lbs./A. before "the appear-
ance of the flo#er stock or two years appllcatlons at 2 1bs./A. gave good control
of wild onion, the ester being superior to the avine form, - "‘Somé residual effect
on the wheat was observéd ‘the following vear which was™ irnicreased: by ‘the addition-
al spring appllcation espec1ally at the 1bs./A. rates -

Y
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REPORTS OF INDIVIDUAL CONTRIBUTORS

Results of three year's treatment of, field bindweed with 2,L-D on irri-
gated heavy type soil:- Thornton, Bruce J. This test is reported to illustrate
that, although field bindweed generally is quite susceptlble ta. 2,L-D formulations,
it may be quite resistant, as experienced in this and other trlals in the Arkansas
Valley in Colorado. ' The test involved the 1sopropy1 ester of 2,4-D at 1 and 2
1bs. /A.; the amine salt at 2 and L 1lbs. /A., spring and spring plus fall appli- .
cations, the use of oil as a spreader, and three rates of water in the spray solu-
tion., FEach treatment was replicated three times and the land was un-cropped
during the period of the test. Altho there was considerable variation in results
from the first years treatment, observetions made afier three years treatment
indicated that the different formulations and rates used had very-little effect.
upon the results, the 1 and 2 1bs./A. isopropyl ester and 2 and L 1bs./A. amine
salt ‘of 2,L-D showing no appreciable difference in effectiveness. Again spring
plus fall applications appeared superior to a single spring application the
first year, but after three years no difference was evident. Applying the. mater-
jals in 5,710, and 20 gal. /A, of .water had no‘appreC1able effect on results and
addlng diesel oil to the spray solutions at the rate of 1 gal./A. was of no bene-
fit. Reduction of the bindwegd after the three years treatment approximated -80%
which is less than frequently obtained with a single application in tests in other
locations. Observations indicate that continuing the treatments, without benefit
of competitive cropping or other supplementary measures, will result in little,
. if any, further reduction in the bindweed. (Contributed by the Colorado Agri-
cultural Experiment Statlon.) ;

Control of fleld blndweed in cherny orchard. Thornton, Bruce Jo .In 19L6é
tests were conducted to determine the possibilities of using the 2,L-D herbicides
in controlling bindweed under orchard conditions, the tests being located in a 10
acre sour cherry orchard which was quite heavily infested with field bindweed.
Sodium salt, amine salt, methyl ester, and butyl ester, were used at 2 1bs, /A.,
the treatment being replicated 3 times. Date of application tests were also made
at six dates through the summer using the amine salt at 2 1bs./A. In a field
test the following year the entire orchard was sprayed with a boom extending be-
tween the trees and giving full coverage, using the amine salt at 2 lbs. /A, Very
llttle bindweed was evident in 1948 and control was limited to ordinary orchard
cultivation. In 1949 a limited area, apparently the original infestation, showed
about . fifty percent recovery with little bindweed in the rest of the orchard.
Test applications were made in the infested area in July, the blndweed being in
early bloom, having received an early cultivation. The amine salt at 1 1b./A.
and 2 1bs./A. and a heavy estér at 1 1b./A. were applied, using water, water plus
0oll, and water plus a spreader, as carriers, Each treatment was replicated five.
times. The treated plots showed an average regrowth of less than 10 percent
with no significant difference between treatments eicept that the addition of oil
consistently reduced the e ffectiveness’ of the amine treatments although showing no
effect in the ester treatments.’ Although there was considerable curling of the
leaves of the lower branches and sprouts of the cherry trees which were directly
contacted by the various sprays no instances of permanent injury to the parent
tree were noted. The results indicated the judicious use of 2,L4-D herbicides to
be an effective supplement to cultivation in controlling field bindweed in or~
chards of this type. (Contributed by the Colorado Agricultural Experiment
Station,)
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Depth of kill of bindweed roots as result of treatment with 2,L-D and
2,4,5-T formulations. Thornton, Bruce J. One-half rod plots of field bind-
weed were treated on September 1l with the butyl esters of 2,L4-D and 2,L4,5-T
at l/h, 1/2, 1, and 2 1bs./A. and. the amine salt of 2 »L=p at 1/h, 1/2, 1, 2, 3,
and 4 1lbs:/A. The bindweed was- ip bloom stage,-wdth.fair .soll .moisture; having
been cultlvated earlier in the season. Treetuaate woré replicated three times.
Depth of kill as aetermined by dlgging a representative number of plants from
each plot, approx1mately six weeks later, varied: from O t5 10 1nches, with treat- -
ment averages running from 0.1 inch root kill for 1/L 1o, amine salt of 2,4-D
to 6.7 inches for the 1 1b, butyl ester of 2,L-D and 6.5 inchés for the 3 1lbse
amine treatment. The 2 1lbs. butyl ester of 2;L-D and 2,U4,5-T and the L lbs: -
amine salt of 2, L-D ranked, néxt wWith an average depth of root kill of approxi~< -
mately 5 inches each. Theé. 1/ 16, and 1/2 1b, treatments were mich less effec '
tive,. the average for all formulations. being 1.5 and 2.6 inches respectlvely, .
with the.1/2. lb, butyl ester’ of 2,L-D belng high with an average depth kill of
3.l inches. The: redtction of the bindwsed a5 indicated by new top growth at
the time. of making the root studics was closely cortelated w1th the root kill, °
averaging 12% regrowth for all plots,. but this correlation was not strongly ev1- °g
dent in July of the, £o‘lowing year . when the ester pluts averaged 6h% return '
growth and the amine plats.72%, iedlcatlzg the _ability of perennial weeds: to- re--
cover rapidly from treatment in the aheeace of competvitive crops or follow up
treatments. (Contrlbuted by the Cole;ado Agricultural Experlment Statibn )

The effecte of .2, L-D on Caraﬁa thls,]e in orcha:ds,., Brune V. F, In
19h8, initial applications of .an-ammine.ard sodium sz t of 2,L-D wére made at o
rates of 2, 3, and L lbs./As during the "rapid-growth pre—$ud," tpud; M Ufull-
bloom, ' "early fall regrowth," and "late fall regrowth"® 'stages of Canada thistle’
under: pear and, orune trees (6 treatments randomized within 3 blecks and repeated
on 5 different dates). ~Retreatrenbs:wére mads on the -pre-bud," and "full ‘bloon"
stage-of-growth plots in September, 19h8¢ Retreatments thereafter were made on' <"’
all plots in the spring and fall of 1949, 1950, and 1952, A2l retreatments were
made, with the same chemicals and. at.’ tbe same rates as the initial applicationss"i
Plats treated originally. in the, spring and in the fall received a total of 7 and
6 relevant applications, respectl jely. The experimental orchard is’ more or less
sub—lrrlgated and. the soll has a high salt content.

. Original applicatlons at the Jipre~bud" stage of Canada tnistle, followed '
by retreatments in the fall,. gave the best initial results. However, the earlier -
differences dlmanishedgreatlywith retreatments.' Under. the orchard condltions,“
the sodium and amine salts of 2,L=D appeared equally effectlveg The orlglnal '
applications.of 3 and leo/Ao of 2,1-D were slightly more effective on Canada’
thistle, than 2 1bs./A.. Subeequent retreatments obllterated the initial dlffer—l'
ences and: apparently. where .was no adyantage in apply:ng more thaa 2 1bs./A.. per
treatment in.this - experlment< .Canada thlstle has .beeq, eradlcated on 25°of the .
90 plots.under-test..” Based upon number oﬁ.plant shoota, the Orlglnal stand has/
been reduced 98.5% as ;an over-all average. . ., '

Special precaulions were taken.in making.the 2, h D appllcat‘ons and no
visible injury to the fruit trees was destected. . Chemicals for this experiment - B
were furriished by the Dow-Chemical Compa:iy, (Bontrabuted by the Div. of. Weed o
Investigationsg, BPISAE, USDA, and Washlngton Agrlculture mxperament Station,
cooperating.) - . S
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Treatment o0f Canada.thistle in a..thrifty, well irripated grass pasture -

with 2,-D, Thérnton, Bruce J. The sodium salt, amine salt, methyl ester,

ethyl ester, and butyl ester were: applied at the rate of 2 lbs./A. Applications
were made at the very early bloom, full bloom, and late bloom stages, the treat-
ments being replicated three times. "Soil moisture was good at all ‘times due to
frequent irrigation; Readings in July of the third year indicated the early
bloom applications to have resulted in a reduction in the Canada thistle of 9L%,
the full bloom applications a reduction of 92%, and the late bloom applications
a reduction of 86%. There were no consistent differences evident in the effec-
tiveness of the dififerent formulations. Digging revealed root kills up to 1L
inches. On July 8"of theé third year the generally sparse stand of Canada thistle.
with plants ranging from a few inches to eighteen inches, was given an over-all
application of butyl ester at 2 lbs./A. Réturn growth was very slow the follow-
ing (fourth) year and by the 17th of September consisted of stunted sickly
plants - varying in amount from O to 5% on ‘the 1nd1v1dualtplots. This time a spot
treatment of 1 1b./A. of lsopropyl ester was applied. ' The following fall the ,
over-all reduction was over 99%. No additiohal treatments have been made tut
no increase in the thistle has beeh apparent over thé past two years.
(Contrlbuted by the Colorado Agrlculture Experlment Station. )

Resistance of Canada thistle to control by use of 2, 4-D as evidenced by
6 years test. Thorhton, Bruce J. The replicated plots were located on a
fairly fertile irrigated farm, but suffering from a shortage of water. Original
treatments were made in 1945 at pre-bloon stage using '2,L~D in Carbowax, the
sodium salt, the.amine salt and the ethyl aster of 2,L4-D at 1, 2, 3, and L 1lbs. /A.
In 1946 Butyl ester was substituted for the 2,4-D in Carbowax, applications again
being made at pre-bloom stage with favorable soil moisture conditions. In 1947
the thistle was mowed and treated in September when "in a lwarious heavy rosette
stage, the isopropyl ester being used at‘l; 2 Ly and 6 1bs./A, In 19L8 appli-
cations were made 'at the late bud $tage and agdin in September at the rosette
stage with several formulations of 2,L-D ;and one of 2,4,5-T at rates up to ki 1bs./#
No treatment was applied in the spring of 1949 and by the middle of September the
average regrowth of the Canada thistle approached 90% with no difference between
rates or formulations 1ndlcated., The treatment was repeated on the north halves’
of the plots at ‘this time but by ‘the latter part of June of the following year
the growth was as strong or stronger than the previous September, the north
halves of the plots showing no effect from the treatments made at that time., |
During the period of 'the test the fisld was cropped to corn ard barley with the
last three years in alfelfa. However the thistles were treated as an isolated
patch except that the 1nfested ared was plowed and irrigated, when water was
available, with the balance of the flelda All treatments were applied under
favorable plant and soil moisture condltions.

Lack of competltlon with tolerant crops and ‘the frequent extended dryness
of the field, 'due to Tack of 1rr1gat10n water, no doubt contributed to the poor
results but cannot be held entirely responsible. Since results of tivis kind have
been’ evident in other tests and are not uncommon in the field treatment of per~ .
ennial weeds in general, much further research is needed to determine ‘the
factors responsible for this uncertainty in the action of the growth-regulating
type herbicides. (Contributed by the Colorado Agricultural Experiment Stations)
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. The control of Canada thistle by combination methods. Rasmusseny =
Lowell We Canada thistle is the most widespread creeplng perennial- weed in the
“gstate of Washington. Previous tests have showh this weed to be somewhat resis-
" tant to 2,4-D, generally requiring three or more years to effect a signifioant

reduction in stand density, large infestations of Canada thistle occur in.crop-
land, and since itr is desirable to keep these areas in crops, testd were begun’
“in 1950"to determine the effeetiveness of cultivation, cropping and the use of
selective sprays, 2, L~D and MCPA» on the control of Canada- thlstle and the pro-
duction of crops. A field néar Pullian, Washington, whiéh was+heavily and uni-
formly infested with Canada thistle was selected for the study. - The test area
was plowed on May 15,1950, and cultivated with a duck-foot cultivator every
three weeks throughout- June and“July., The thistle plants were then allowed to.
“make growth during the remainder of the summer, and on September 1, 1950, one
half of -the area was sprayed with two pourds per ‘acre of 2, L-D ester. Three
weeks ‘after the spraying the entire area, both sprayed and. not sprayed, was culti-
vated with a duck-foot cultivatoi and then harrowed. On October 15 winter wheat
was seeded. -There was no apparent 2,L-D injury to the wheat as it emerged in
the fall nor when growth resumed in-the spring. The fall spraying did not de-
lay the emergence of Canada thistle -shoots in the spring. Cae
Thirty-six plots each 12 by 15 feet were staked out in both the fall
sprayed and fall not. sprayed areas for treatment during 1951. Two materials
were used, 2,li-D ester and MCPA ester, at rates of one and two pounds per acre.
applied at the early bud stage and late bud stage-of the thistle, One check
or no summer treatment was included making nine treatments. A randomized,
balanced incomplete. block design with (k - 1) or four replicates was used in
each of the areass At the time of the early bud spraylng the wheat was 50 to 75
per cent headed and at the late Big: stage the wheat was just past the pollination
stage. | The sprays were applied with-a four=foot boom with four nozzles. A '
pressure of 30 psi was used and 32 G.P.A. was the volume applied. :
The vield of wheat was determined for. sach ‘plot, and separate analyses
were made of the fall sprayed and fall not- sprayed areas,. Within the fall
sprayed area there were no sigmflcant dif-féerences between. any of the treat-
“ments rior between the summer treated-and uhtreated plots. 'The mean yield on
- all” 36 plots was 2L.l - 1,5 bushels per:acre. Within the area not fall sprayed,
plots treated with the ohe pound per:aére rate of application-yielded-signifi-
cantly more than those reéeiving the! two pound-rate.: The mean .of the summer
treated plots did not dlffer'signiflcantly from the untreated checks. The
mean yield of these 36 plots was '15.0 - 2.5 bushels per acre., X
After* thé wheat was harvested the plots were maintained to permit fall
regrowth of the Canada thistle plants ag-an indication of treatment. effect on
stands On October 11, 1951, obints: were made within a 1 by 10 foot. quadrate in
each plot. Within the fall sprayed plots the average mumber of tnistle shoots
was 7 per quadrate and the summér treated plots had an average of 20 thistle
‘shoots per quadrate, whils the check plots average Ll shoots. - These plots will
be continued, using spring wheat to be-seeded in 1952 and applying the same
summer spray treatments. (Contributed by'the Washingtoh Agrlcultural Experiment
Station, Pullman, Washington.) -




" The effects of soll sterilants on Canada thistle infesting irrigaldom
ditchbanks. " Bruns, V. Fs -On October 25, 19L9,- square rod plots were laid
out at varicus intervals along & 3/8 mile section of Canada thistle infested
ditchbanks All plots extendsd from the top of the ditchbank to..the waterline.
Four plots, treated with sodium chlorate, were extended to encompass the
bottom of the backslope, Twenty treatments were arranged systematically with-
in three blocks. The chemicals applisd included sodium chlorate .in both the
dry and spray forms at L, 5, 6, and 8 1bs./sq., rods a proprietary compound, con-
taining approximately 60 percent sodium chlorate, in the spray form at 6, 8, 10
and 12 1lbs./sq. rods a soluble borate, containing 66.6 per cent BpO,, in the
dry form at 10, 15, 204 and 25 1bs./sq. rod; and a two to one mixture of a sol-
uble borate and sodium chlorate (L9 per cent B,0, equivalent and 25 per cent
sodium chlorate) in the dry form at 6, 9, 12, and-15 1lbs./sq. rod. Rainfall,
sufficient to incorporate much of the chemicals with the surface soil, occurred
shortly after the treatments were made. Additional precipitation, which was re-
ceived throughout the fall and winter months, induced lsaching, The composition
of the large main canal bank was typically rock and light dry soil.

On November 9, 1950, one year after the application, the number of plant
shoots per square rod surviving on the relatively dry shoulders and top of the
ditchbank ranged from O to 5, with all chemicals and rates of application beirg
highly and apparently equally effective. Follow-up applications were limited
to an occasional spot retreatments In the more '"subby" area at-the base of the
backslope the results were not as satisfactory, althouwgh 8 lbsq/sq. rod of the
sodium chlorate practically eliminated Canada thistle on one of the plots. A
2- to 3~foot margin along the water-line proved to be the greater problem area.
The number of plant shoots per square rod -survivirg at. the water-line ranged
from 13 to 251 and blanket .retreatments were frequently necessary. -Due to vari-
ability, no definite correlation in the effectiveness.of different chemicals
or rates of application at the water-line was possible.

Although the number of surviving plants along the water-line was further -
reduced by retreatments, considerable growth of Canada thistle, as well ag annual
weeds, remained in September, 1951. Evidently, the effectiveness of these soil
sterilants was greatly reduced by the high moisture content of the soll along
the water-line. On the other hand, nearly 1CO per cent control of Canada
thistle was maintained on the shoulder and top of the ditchbank following re-
treatments. Only a few scattered plants, weak and chlorotic, were detected on
the otherwise denuded areas in the fall of 1951, (Contributed by the Division
of Weed Investigations, BPISEA, USDA, and Washington Agricultural Experimental

Station, cooperating.) . .

Results of flve years treatment of Russian knapweed with 2,L-D, Thornton,
Bruce J, These plots were lccated on a wide roadside adjacent to a fertile, well
irrigated farm and were characterized by the invasion of native grasses as the
knapweed was reduced. Sodium salt, amine salt, ethyl ester, and butyl ester of
2,L-D were applied at the rates of 2, 3, and L 1bs,/A.,, each treatment being re-
plicated four times. The test period reported covers S years. All plots were
treated at the pre-bloom stage for the first three years after which only those
plots showing regrowth received treatment, Results from the first years treat-
ment indicated the butyl ester, with a reduction of the knapweed of 53%, to bs
somewhat better than the other three formulations which averaged L3% reduction
- with no differences between them. The L 1lbs./As treatment was consistently
somewhat better than the 2 and 3 lbs. treatments although the difference was not
of practical significance, With two years treatment the amine salt appeared




most effective w1th a growth reduction of 83%, ‘the . other three formlatiogrs giving
practically equil result s averaging 73% reduction. The same figures applied to:
the rates of application, the 4 lbs./A. treatment glving average reductior, of 83%
and 2 and 3. 1bs, being equal at 73%. The third years 'treatménts resulted in-
further reductien of the knapweed with an overall average of 92%, the amine salt -
again looking best with 97% reduction, the butyl ester showing "95%, the ethyl 90%,
and the sodium salt 89%. The L 1bs./A. rate showed 'an average reduction of 99%,
averaging 100% for the amine salt, 98% for the sodium salt and butyl ester, and 90%
for tre ethyl ester. The 3 and 2 lbs./A. rates averaged 92% and 87%. -respeetiveélya
The same trends continued the fourth year with dll differences losing sigrificance
as the overall reduction reached 95%, - After the fifth treatment the knapweed was.
reduced over 99%. Only 22 plots showed any Knapweed to be present, and-ef-these
only 6 plots _showed over 1% regrowth, most, of them reading "trace." Of these’6
plots 3 showed a 10% regrowth. These were adjacent, ‘indicating the presence : of
the knapweed to be due ‘to environmental: condltions, age of original plants, or-
some other factor or facters rather than treatment differences. The test will be
contlinued to determirie whether complete eradicatlon cah be obtained.

(Contributed by the Gélorado Agrlcultural Experiment Station.)

Progress_report on two years treatment of Russian knapwsed with formulations
of 2,4~D and 2,L,5-T applied in'Spring, srring and fall,; ard fall. Thornten,
Bruce J... .The rather extensive knapweed area on which this test was located was
isolated and non—cultivated, being cut off from the rest of the farm by a large
irrigation.canal, The soll was medium heavy and quite alkaline, The sodium and
amine .salts, and the ethyl, isopropyl, butyl and two heavy esters (butoxy ethanol
ester and propylene glycol butyl ‘ether ester) of 2,L-D were applied at rates of
2, b, and 6 1bs./A. for the salt formulations and 1, 2, and 3 lbs./A. for the.
ester formilations, previous tests having indicated about half as.mich ester as -
salt to be required to produce the same effécts. Treatments were replica%ed 3
times, Applications were made in the spring at the bud stage, ‘the growth being
very heav* and up to 30 1nches tall, At the time of the fall applications plots
which had received the spring treatments were characterized by plants’ varying
from the rosette to’ pre-bud stage. The plots receiving only the fall-appliecations
wera in the bud stage havzng Been mowed earlier in the summer to have them in
the propsr stage for the late treatments. The spring. applications were mado in
June and.the fall applioatlons in September. Singe the'general pattern of the -
results of the treatments wers quite similar the first &nd.second years, with
the reduction of the knapweed averaging L3% the first year .and 68% -after two-
years, only the results of the two years tréatments are reported.: The greater
effectiveness of the esters as compared to the salts of 2,L4-D as indicated in
prewious work, was” not evidenced in this ‘test, the 2, L; and 6 1bs. /A. rate of
the salts with 75% reduction of ths knapweed being superior o the 1, 2, and 3.
1lbs./A._rate of thé esters with 66% reduction, At the 2.1bs./A. .rate, whieh was,
the only rate in the test common ‘to both the- salts-and the esters, they were
equal in effectivenéss, each with a reduction of the knapweed:of -68%. No differ-
ence was apparent in the effectiveness of the two salts at any of the poundages,
each giving 68%. 79%, and 78% reduction respectlvely for the 2, L, and 6
1bs./Ae rates. The esters gave a reduction in khapweed of 57%, -68%, and 72% -
respectivnly for the 1y 2, and 3 le./Ao rates, with some differences in the -
reductions as based on the dlfferent ester formlations, which were such as to ..
indicate the 2, U, 5-7 ester to be one of the least effectlve and the heavy esters

- .
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to be among the-more effeotlve of the ester formulations, Average knapwesd re-~
ductions for the sprlng, spring plus fall, and fall applications for the sodlum
ane. amine salts were 7/% 80% and 67% respectively and 69%, 73%, and 62% re-
spectlvely for the ester formulatlons the cconslstency of these results thr ough—~
out the tests indicating sprlng applicatlons to be somewhat more effective than
fall applications and that the increased reductisn of growth resulting frem both
spring and fall treatments was not suffic1ent to Justlfy the increased cost of
the combined’ appllcatlons.

What effect the alkalinty of the soil has on the reaction of  the salts
and esters is problematical, At the _beginning - of the test very 1itt1e ‘kochia T
weed was evident in the area, but with the reductien of the knapweed the plots
became strongly invaded by thls weed, the grewth coming in following treatment
and the amount present guite generally belng in direct relation to the  degree
of reduction of the knapweed, GCattle ‘pastured in the area did not graze the
knapweed before treatment but, as frequently is experienced, were attracted to
it after the application of 2 h-D A rather 1nterest1ng angle is that’ they
now graze it inside and out31de the test ‘area reparfless of whether 2,L-D is
applied or not (Contrivuted” by the Colorado Agricultural Experlment Statlon)1

Effeot &f 2 h D ~amate, " and other herbicides on leafy spurge.' Krall
J, L, Repllcated square rod plots of leafy spurge were treated with 2 h-ﬁ
ester at 1,2 L, and ‘6 1bs. JA. during May and July in 1948, The plots were
retreated three times in 19L9, which included one fall treatment, In 1950
two more treatments were malé, The rate of top ¥ill was.in- proportlon to the .
amount of 2,L4-D applied.” After the seven treatments in three years the one | .
pound rate reduced the stand 79 per cent, ‘the two pound rate 85 per cent four
pounds 90 per cent, and six pounds 95 per cent,

In 1942 comblnatlons of ‘33, 66, and 100 1xs./A, of amate with 1, 2 and
4 1bs, /A, of 2,4-D as well as 33 60 ‘and 100 16s, amate ard 1, 2, and 4 1bs.
of 2,4-D alone were applied on dupllcate square rod plots heav1ly infested
w1th ledfy’ spurge, The, combinations of amate and 2,L-D were' nore effective
than either 2,L4-D alone or dmate used alone. Comblnatlons of 3314, 66:h,
and 100:Y4 reduced stands 70-80 85-90 and 95-100 per cent respectively. Oom—
binations with lcwer rates of 2 JL-D dnd amate resulted in stand reducticns
carresponding to the rates aopliec, A L pound retreatment of 2 S D ester in
1949 did not decrease the per cent of stand in 1950,

During May of 1949 prochlor was tested in heavy infestations of leafy
spurge.” Rates: of 400, 500, 'and 600 pourds’ per acre were injected at k,: & and’
8 inch depths spaced at 12 inch intervals. ' Lne plot was treated with ZuOO 103. o
/A. of carbon bisulfide as"a chesk,  Complete eradicatizn was ottained from the
600 pound Tate 1n3ected at ¢ and 8 inch zepths and the 500 pound rate 6 inches
deep. The LOO pourd rate’ gave 90.per cent at the 6 inch depth ‘and' corresponéed
to the 2L00 pound cardon bisulflde plot,” In 1950 one plot with proshlor in<
jected & inches deep at 50071lbs. /A during late’ Junewas only 75% effective,
soil moisture’ ev1dent1y belng low,: The 5011 where tests were ccnducteé is a
clay loam, '

In 1950 emulslfled 2,4-D and Low volatils 2, L-D were applied at 2, b,
and 8 pounds’ peracre.’ Compared to correspondlng rates of 2,4-D ester the
emulsified 2,4-D was 20 per ceht less effective and ‘the lon volatile ester
was frem 5 to 10 per cent more effectlve. (Gontrlbute Ly the Mentana
Agricultural Experiment Station, Central Montana Branch Station, Moccasin,
Montana, )
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The sffect of sodium chlorate and boron compounds on leafy spurgu,
Thorpton, Bruce J, . Sodium chlorate. at 3 and 6 1bs;/3q,rd,and borascu at:
15 and’ 30 1bs, /sq.rd. were applied in.the dry: form; polybor'at 15 and 30 lbs,:
/34,74, and polybor-chlorate at 75 and 15 1bs,/sq,rd, were applied-in the ary
form and. also as. a spray.in water,, Treatments-were made in-the -fall” and- repli—
cated three }imes, .. Readings a year. later indicated the polybor dry at 30 lbs,’
and the_polybor—chlerate wet at 15-1bs, to give 99% reduction in the- 1eafy A
spurge; polyber wet at 30 lbs. gave 98% reduction and polybor- -chlorate dry at’
15 1bs, gave 94% reduction. Polyhor at 15 lbs, gave 78% -reduction for both dry
and wet applications.and polybar-chlorato at 75 lbs, gave 67% and B80% reduction
respectively for. the dry and wet applications, 15 and 30 lbs, borascu (dry)’
gave 75% and 90% reduction -respectivoly and 3 and & lbs. of scdium:chlorate (dry,
gave 72% and 87% reduction .No -difference was evident between the dry'ahd’ spray
applicatlons except. with the: polybor~-chlorate where ‘the spray dpplications were
gomewhat more, effectlve, .egpecially at-the lower rate which, at this rate, may
te a function.of uniformity. pf application, In general it. appears that little”
if anythlng is.-galned by. applylng these materials in the spray form, - Plots in
the same vieinity whlch had. been treated L years prev1ously with Horascu showed
very litile recovery of leafy spurge while those tresated.with sodium ¢hlorate )
were becoming guite heavily reinfested, Koohia and Russian thistle invaded all
plcts except these ireated with the sodium chlgrate. and polybor-cnlorate. '
(Contributed by the Colcrado Agrlcultural Experiment Station.) © .

A general reoort on four years of research én the use of herLicides

fcr the control of white top(Cardarie SPD )« Krall, J..L. '"Experiments v
for the confrol of while top wers started in 1948 at three differentllooa- :
tions in Contral Montana, All tests were ccnducted 'on a sguare rod basis with =
either duplicate ar triplicate plots, -Results were bLased on uncontrblled - o
cheoks. At one locatisn brome grassy, seeded by the farmer one year before
tests were started aided. materially in-the.contral of:white top, OCarres- ..
ponding rates. of - ester .amine, and._sodium.salt: of. 2,4-D indlcated that under ;\, T
dry-land. conditions the ester formulations were more»effectlve. Rates of- l '
2, L, and 6 1bs,/A,. of 2,4-D ester,.applied. twice annually; wére all effective
after 3 years where brome grass-was’ in.ccmpetitien, .Howéver, where bromé o
grass was not a factor the above rates:did not effectively control whi te top
even after. h years of treatment . Relahively low.rates of and 1- pound of "

2,4-D applfee et 2 and 3 week interVals proved to-bean endless pracess ‘a8 new
shoots would appear a few days afber. tPeatment, - Residual pre-emorgence treat-
ments of 2%, 5 and 10 1lbs, M, of-sodilm salb were ‘not as effective as =~ -~ - 77
foliar appltcations, 2 u 5-T was ijas-gond It .not tetter than. the 2 L-D ester,
Combinationa of .amate and 2,L-D-at rates of :100:k, 663k, and 33th gave kills
of 30:40; 15220;..and, 510 ‘per .oent-betbar tham 2, b-D at i pounds per acre, -
Grass m;xturee breadcested op.;plats . recelving repeated applications of 1, 2
L, and 6 lbs, /A, of. 2, 4-D did: nod beoome established after two yearsy indi-
cating that reeldual 2 ,&-D..may-have affeoted germination, ‘Emulsified 2 h—D _
applied at 2,.k, and 8 lbs, /A, was -not as: effective as the 2,4-D ester,  Low |
volatile 2 h D ester at rates of 2, L, and 8 1bs,/A, was from 10 to 15 per: '
cent more effect;ve than.2,leD- ester.- Endothol at 2, L;-a&nd .8 1bs,/A;* was’
relatively ineffeotlve as 3tand reductd ons: were cnly S, 10 ‘and. 30" per- cent 2
respectively,.. (Contributed by Montana Agricultural Experiment Station ’
Central Montana Brench Staticn Mocce81n, Montana.)fé'-

‘l,li
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Controlling white top (Cardaria drabe) with 2, h—D. Hodgson, Jesse ha
White top, often called hoary cress, hag proven tq be sen81tive to 2, L-D" . _
treatmerits. = However, stage of growth and plant act1v1ty deflnltely influence -
‘the éffect of 2,L-D on this plant,

Amine, ester and sodium salt formationsg of 2, L-D were applied at rates of
1.5-and 3.0 pounds per acre. Plots Were one square rod 1n Slze and treatments
replicated four times. -

~ 2,bL-D applications, were . found to be most effective at the bud stage of
‘growth in the spring and on late fall rosette stage of growth in'a previous test.
This test compared the above rates and types of 2,b~D in control of white top on
these two stages of. growths The teet applicatlons consisted of single treatments
each ‘season in spring or fall, and two. treatments per season 1n the’ sprino and
fallq .

A comparison of the averages of all treatments on the different dates
showed the amine and ester formulations to be about equal in control of hoary
cress. The sodium salt was less effective than either amine or ester.

Oreatest reduction of white top from any single treatment was caused by . ..
the 3.0 pound rate of amine applied to late fall rosette growth, The 3 pound rate
of 2,L4~D was more effective in controlling white top than the 1.9 pound rate when
single applications were made, However, after two or more successive treatments
in one season or separate seasons .the kill caused by the 1.5 pound rate was much
nearer that of the 3,0 pound rate and, there was little advantage in using the
heavier rate when L successive treatments were made. Average kill for the 1.5
pound rate of all materials was 36 | per, cent from one treatment in the spring.

The similar figure for the 3 pound rate was 63 per cent kill, However, after
four successive treatments in two seasons (spring and fall each year). the 1.5
pound rate had caused 90 per cent kill and the 3 pound rate 9k per cent kill.’

After one season of separate spring and fall treatments of 2, 4-D on white
top there was 15 per cent more kill caused by the fall treatments, however after
two seasons of treatments in spring and £411 there was no- difference whether iy
treatments were made in the spring or fall,’

Tvio treatments per year spring and fall gave average kill of.all rates.of
85 per cent after one season as compared to £3 per cent kill for all rates’ applied
once. Again after two seasons white top control on plots treatéd once each year
was only slightly less than on plots receiving treatments twice each year.
(Contributed by Cooperative Weed Investigations, Division of Weed Investigations,

Bureau of Plant Industry Soils and Agricultural Engineering,” Ua S. Department of
Agriculture and The Idaho Experiment Station, ) -

Control of white top (Cardaria ‘draba) by combined chemical, eropping and
tillage methods. Hodgson, Jesse M- The most effective control of white’ top
(Cardaria drabe) was obtained in this test by combining the proven weed control
methods of cult. cultivation and competitive c¢ropping with chemical treatments of 2,4-D.

This study. of the effect of several combinations’ of com etitive cropplhg, culti—
vation and -2,L-D spraying on white top was begun in l9h§ The' combined programs
in the test involve 2,L-D as a selective, pre-plarnitihg and late fall spray with "
competitive crops of spring wheat, field corn, winter wheat and ‘barley. Delayed
cultivation was compared in two different cropping programs.. Uhtreated plots’ and
plots treated only with 2,L-D were dlsb included. An established infestation of
white top was ledgsed for tbe test and areas 1/10 acre in sige were used as test
plots. .Rach treatment was replicated three times in the ‘tést, O -

Field corn and 2 ,L=D spraying were tested in several comblnatlons. "The _
best program 1nvolv1ng corn involved treatment of white top at the bugd stage in
the spring followed in 8-10 days by plcwing, seed bed preparation and seeding
'fiéld corn. The white top ‘infestdtion was reduced 99 per cent after three
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seasons of this program. Field corn that was selectively treated with

2,L=D caused anly 60 per cent reduction of white top the first year but after 3
seasons had decreased the white top infestation as much as the one above, The
stand of white top ‘on corn plots not treated with 2, h—D increased slightly during
the three. cropplng seasonSe v

- Combination of 2,L-Dy, cultlvetlon and fall wheat gave very good control of

white top in two seasons. This program was begun by spraying white top with 2
pounds of 2,4-D per acre at-the bud stage of growth in the spring. Some regrowth
on these plots appeared six weeks later, The plots-were thén cultivated at inter-
vals of 8-10 days after emergence of white top until time for seeding fall wheat.
A total of six éultivations-were made in the pariod.. The wheat was seeded in the
fall and an application of 2,4-D made in the wheat the following spring. - This
program caused 95 peﬁ‘cent'reduction in white top in the two seasons, - Delayed
- cultivation'at a 1L day 4nterval the first season and 8-10.days aftér emergence

the second sedson also caused 95 per cent reductien of white top and involved
twenty-one cultivation operations.

Plots treated. each year only with amine or ester 2,L~D at 2 pounds per acre
had decréased the stand -of white top 54 to 6L per cent respectively for the two
materials.after 3 years. These results show that 2,)~-D used alone was less
effective in controlling white top- than when it was combined with cropping and
. cultural praé¢ticess Also control by cultural practices alone was effective bit

did not allow any crop return as when 2,4-D:and cropping was used during the
.control period, Observations on untreated'check plots indicated that the number
of white top shoots had increased 2L5 per cent during the three seasons. ' {Con-
tributed by Division-'of Weed Investigations, Bureau of Plant Industry ‘S6ils -and
Agricultural Engineering,. U. S Department of Agriculture. in Cooperatlon with The

Idaho Experlment Statian.)

- Control of Ru551an knapweed, 1eafy spurge, Canacda thistle, and white top
with growth-regulating compounds. Bohmont, Dale W.  Randomized rod~square plots
replicated three tines were located on uniform infestations-'6f Russian knapweed,
leafy spurge, Canada thistle, and white top in 1947 and treated with various rates
of 2,4~D and'2,4,5-T, ranging from 1/L to 2 1bs. per acre, After 3 comsecutive
years, the 2, b 5-T treatments were discontinued and the rates of 2,L4-D'Wwere in-
creased to- range from 2 to 6 1bs per acre, each con¢entration being dpplied both
once and twicde a year. Thus a comparison was made of the effect of 2;h~D concen-
“tratliong ranging from 2 to 12 lbss per acres Single treatments were made at the
bud stage of growth and the ‘doublé treatnments consisted of applicatlon at the prs-
. bud stage and retreatments on the regrowth about A0 days later. Actudl plant
counts were made ‘at ‘the time of treatment angd the follcwing year to determine the
percentage control obtained, '

Russjan knapweed

- The ‘per¢ent ‘control resulting from treatments of 2,Lk-Dor 2,L,5-T have been
quite erratic over the S-year period; however, certain treatments were consistentl
more effective than others. The 2,L-=D amine formulation has consistently produced
better control than ‘a similar concentration of the ester formulation, Thwe 2,L-D
is superior to the 2,l,5~T compounds, or mixtures of 2,4-D and 2;4,5-T. The amine
‘formulation at the rate of 6 lbs. per acre applied twice a year has résulted in 9C
to 99 percent control after orie year!s treatment, Lesser -amounts of the amine
produced 50 to 70 percent control when applied two times a year., The most effect-
ive 2,L4-D ester treatment was the L 1bs, per acre treated twice a.year. This
treatment controlled 75 per cent of the weeds. Heavier rates of the ester did nof
" increase the percent control. o -

Canada thistle
From an average “of - h years' data no growtn—regulatlng treatment was - found te
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eradicate Canada thlstle COmpletely dlthough 2 1lbs, of the amine 2,4=D controlled
99 per cent-of the original stand. .The 2 lbs, 2,L~D treatment was found to be
superior to any lesser ooncentratlon. Between SO and 70 percent control was
obtained the first year. of treatment with the ester or amine; however, additional
treatments of the same concentration effected only 5 to 10 per cent additional .
control each year based upon the original plant counts; Where there was an
average of 6 plants per -square foot at the beginning of the experiment there
remained an average of only 1 plant per L square feet after L treatments, On
the basis of one year's results, the L and 6 lbs. per acre of 2,4-D killed 70 to
90 percent after one year's treatment, - : : ,
"Leafy spurge

Control of leafy spurge with growth-regulating chemicals has ranged from.
O to 65 per cent as a result of one treatment per year. Rates of L, 6 and 8 lbs.
per acre of 2,L~D have been more effective than lower concentrations. However,
with goed growing ‘conditions at the time of treatment, the 8 lbs. concentration
has not been 31gn1f1cant1y'better than the L 1lbs. treatment. Where dry condi-
tions prevail, the 8 1lbs. treatment of either the ester or amine has produced
better control than lesser amounts. Repeated applications of 2 1lbs. of 2, L-D of
the ester or amine over a L year period has’ resulted in a control of 25 to U5
per cent of the. origlnal stand,

White top

White top was effectively reduced by repeated appllcatlons of 2 lbs. of
2,L4-D amine or ester formulation. An average of 75 per cent control was obtained
after one year's applications; additional applications over a period of L years
has controlled 95 to .98 per cent of the original stand. Those plants which sur-
vived L previous treatments were very small, unthrifty, and did not bloom the
fourth year. One.year's data indicates 90 per cent control obtained by applying
L 1bs. of the ester or amine st the pre-bud stage of growth., Treated wheat
seedlings growing in the white top stand were not 'significantly reduced by the L
1b, treatments and were much more vigorous than the untreated check the following
year. . ' :
It is-apparent from the data presented that 2,L4-D is superior to 2,L,5-T
for control of Russian knapweed, Canada thistle, leafy spurge, and whlte top.
While L consecutive years of 2,k-D applications have controlled as much as 99.
per cent of the orlglnal,stand, no treatment of treatments with growth regulators
-has completely eradicated.the weed in question. Rates of L and 6 1lbs,. of  the
ester or amine applied once or twice a year appear to be more effective in con-—
trolling the hard-to-kill perennial weeds than lesser amounts of 2, h—D. (Contri-
buted by the Wyoming Agrlcultural Experiment Station. )

Effect on barley of treating with 2,L-D at the late boot stage for silver
leat poverty weed (Franseria discolor)s Thornton, Bruce J. TIreatment in &
field of Lico barley infested with silver leaf poverty weed was delayed until
June 19 by a series of rains at which time the barley was about 21 feet high and
beginning to head. The poverty weed was in the flowering stage. Application was
made with a tractor mounted boom covering a awath of 2Lt, Each plot was two boom
widths wide and-of sufficient length to equal one acre. Treatments con31sted of
sodium salt, amine salt, isopropyl ester and butyl ester of 2,L-D at 1 and 13
1bs./A. A heavy rain féll during the night following treatmento .Five days
later there was little evident difference between the 1 and 1— pound rates of
each formulation but considerable difference in the effects of the different
formulations. The plots receiving the sodium salt were normal in appearance.

The plots receiving the amine salt were erect but nozzle paths were very evident
due to boom being but slightly above the level 6f the barley. The isopropyl
ester plots showed much greszter effect, all tending to lodge but especially so
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. in the nozzle paths which were of such width as to comprise about 50% of the

plot ‘area., "The effects were by far the most severe in the butyl ester plots,

the barley’ being’ heav1ly lodged: in ‘one direction’ almost as though a fleod of
water had paSSed over the plots. As harvest time approached the barley had re-
covered and was’ erect in all plots,’ being normal’ in'appearance in thé sodium salt
and amihe Balt plots but about 3 and 6 inches shorter respectively in the isoprop:
and butyl ester plots, the’ nozzle paths still belng evident, especially in the
latter. Yield results in bushels per acre for the 1 and 15 pound treatments
respectively were as follewsy  gsdium salt 77.7 and 68,0, amine salt 70,6 and
2,5, isopropgsl ester 58.2 and ¥2,5, butyl ester’ hl,S and 27.7. Yield of un-
treated barley was 67.4. There was no reduction in 'germination of tlie barley
from any of t*e plots. Following harvest ticre was no green weed growth, elther
annual.or pex« nnial, except in the socdivm 'salt plots where a few greeﬂish poverty
'weeds were evident, Digging revealed” depth of root kill of the poverty weed to
vary from practlcally none in_the §odium salt plots up to twelve inches in the
othér plots with little consistent’ difference between them. (Contrlbuted by

the Colorado Agricultural Experiment Statlono)

Percenta~e denslty of’ biSChl(rOOt (Loma. um leotccarvus) as'related to
y1eld cZ winter whezi, Tingey, D, C. BledltrOOL) a native of western ranges
has invaded a considerable acreage of dry land whéat in northern Utah and southern
Idaho. This.weed is.largely a problem on heavy land with poor internal drainage
such that the m01stU“e 1s retained late into thé season., This prevents: early
'sprlng tillage. This weed ‘matures relaunvely early'and largely completes its
-growth by the time the land is dry enougn to till.:
" Exderiments have beeh undér way for a number cf yedrs to determine “if - this
species could be controlled by some of the newer chemicais, particularly 2, 4,-Du”
A further obseetive was to determine how serious a competitor the weed is w1th dry
land wheat as measured by the yield of wheat, This report deals prlmarily'with
“thls latter phase of the study.
“'"* " Various 2,4-D and 2,l,5,~T products, applied at different rates and at differ
ent, stages of growth, were made on a series of plots which were treated once each
year diring 1949 &nd 1950. " From these .tests, stage of growth when treated and
amount, of chemical’ auplied had’a’ pronounced zffett on reducing the weed populatlon
In 1951 no ad~ tional chemloal treatments weire made on the area. Acre y1eld3 of
wheat wore determlned ori all the plots treated durlng the preceding two years.
Plots were equivalent to ong’ square rod in area and the wheat yields were deter-
mined by taklng four square meter gamples. from each plot. . L,-
From this yield data taken from.this series. of plots with varying. den31ty
of biscuitroot on them it was possiblé to determine to what extent biscuitroot was
affecting the yield of winter wheat under these dry land conditions. On untreated
plots the weed density in 1951 ayer aged about 70 per cent and the.wheat yield
averaged about 15 bushels to_ the’ agre. Bn the. better chemical treatments the weed
den51ty had been reduced to 5 or_lO per cent.. Wheat grown under these conditions
averaged LO buchels to the acre, Plots with weéd densities varying between these
Ltwo extremes gave correspondlng yields. The:e Was a high negative corrélation be-
"tween the density avd wheat yield and the regression was. ‘essentially linear. A’
good part of ‘this effect on wheat is vndoubtedly associaved with the fatt that the
b1scu1troot, being a perennlal, has, about ths. same effect on the 1and durlng the
fallow’ year as, ifa crop of wheat had been grown. "The weéd. apparently neutralizes
the effect . of the summer fallow as well as competing with the wheat" durlng the year
the land 15 cropped. (Contrlbuted by the Utah Agrlcultural Experlment Statlon )
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Control of wild onion in.-dry land wheat with 2,Li~D. Tingey, D. C. Wild
onion (Allium acumunatum) is 2 common weed in dry land wheat throughout Utah. To
what extent this early maturing weed reduces wheat ylelds is not known.

From earlier studies made on land infested with biscuitroot and with a light
infestation of wild onion there appeared to be some difference in the effect on
wild onion ‘due to the effect of the chemical .treatments. The 2,u4,5-T and mixture
of 2,l;,5-T and 2,4-D appeared definitely less effective’thah the 2,4<D alone. 4s a
result of ‘this data it appeared p0351b1e that 2,L4-D could be’ used to control thls
common weeds -

An experlment was atarted in the early spring of 1950 on an area heavily
infested with wild onion, Ethyl ester ard tri-ethanolamine salt of 2,4-D were
ased., These were applied at various rates and at two stages of growth. A major
objective was to determine, if possible, -to what extent wild onion reduced the
vield of winter wheat, The experiment has not advanced sufficiently to determine
this latter objective. ' :

Ethyl ester of 2,4-D was definitely more effective in the control of wild
onion than was the tri-ethanolamine salt. Amount of chemical needed to get a
reasonably good réduction in the stand of wild onion from one treatment was four
pounds to the acre. However, one ‘application each year for two years with two
pounds, to the acre appears to give about equally good control with less damage to
the grain. .Early applications are necessary before there is any visible appear-
ance of the flower stocks The ester applied éarly at a rate of four or six
pounds to the acre reduced the density of wild onlon to L per cent as compared to
96 per cent on the untreated plots.

Following the treatments made in 1950 it was observed that these heavy
dosages of 2,L~D had caused considerable damage to the wheat. However the yield
of wheat on treated plots wag about the same as that on untreated. Either +*he
damage Lo the. wheat had not reflected itself in the yield or else the competition
of the onion on untreated plots was enough to offset any advantages of the chem-
ical treatments in checking the weeds, '

In the fall of 1950.the experimental area was plowed and again planted to
wheat. 1In the late fall of 1950 and again the early spring of 1951 it was evident
that there had been a residval effect of 2,L-D which reduced the stand of wheat.,
Furthermore, there was a definite 2, L-D effect on the plants that. did emerge,
This damage coupled with re-treatments made in the spring of 1951 resulted in a .
reduction of about 33 per cent in the yield of whesat for the four pounds. treatment
of ester applied early as compared to the untreated plots. However where only
two pounds of ester was applied in 1951 and six pounds in 1950 the acre yield of
wheat was 6 per cent higher than on untreated plots, From this it would appear
that most of the reduction.in vield in 1951 was associated with the treatment made
in 1951 rather than the residual effect on the treatment made in 1950. If this K '
is the case then such plants are relatlvely more susceptible to.2,h~D injury than
normal plants., (Contrabuted by the Utah, Agrlcultural Experlment btatlon.)
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PROJECT 2. PARERNIAL UEEDY GRASSES

H Fred ‘Arle, Project Leader

REPORTS OF INDIVIDUAL CONTRIBUTORS

‘Control of quackgrass w1th herbiaides. Tlmmons, F, L.. Exploratory
spray applications made at Logan, Utah, April 6, 1951, compared CMU (3~p-
chlorophenyl-1,1 dimethylurea at rates of 20, uO 60 end 80 lbs, JA., sodium
trichloroacetate (TCA) at 160 and 320 1bs, /A., and sodium chlorate at 480 and
BOO lbs,/A, All of the treatments were duplicated.on plots, 15x18 fest whish
exterided across a quackgrass~infested irrigation heazd. ditch.and into the sdge
of an alfalfa field. Approximately five inches of rain were received during
‘the first six weeks after the treatments, The alfalfa field was irrigated
twice during the season and water flowed through the head ditch for each of
these irr1gat1ons. :

© CMU at 20 1bs, /A. reduced the stand of quackgrass 80% on the ditch bank,
75% in the bottom of. the ditch and 100% in the field.  All héavier rates of
CMU: gave complete eradication in the field and nearly complete elimination
of .quackgrass both;on- the ditch banks and in the bottom of the ditch, There
vas no-vegetative growth in the bottom of the ditch at the end of the season
despite the heavy -leaching during the use of thé head ditch for two irrigations,
CMU at 20 1bs,/A. rsduced the stand of alfalfa in the f1eld 65% and killed all
of the alfalfa at heavier rates.

TCA and sodlum chlorate vere much less effective on quackgrass, At the
end of the season .the. heaviest rate of TCA had reduced the stand only .about
70% in tne field. and.on the @itch Banks and 50% in the bottom of the ditch,
The heaviest rate of sodium chlorate had reduced the stand of quackgrass
95% on the ditch benks but only 30% and 25%, respectively, in the field and
- dn. the bottom of .the ditch, where two irrigations during tne season apparently
leached the chemicals from the soil before they could become effective,

Both rates of sodium chlorate killed all of the alfalfa but TCA produced
only ‘a temporary reduction in vigor from which the elfal¥a recovered .to fuil
stand and vigor by-the end of the season, (Contributed by the Division

of Weed Invest1gations, BPISAE, USDA, and the Utah Agxicultural Experlment
Station c00perating)

Recent experiments for the control of gquackgrass (Agropyron repenql.
Renneyy A, J,,; Freed,.V. H,, Laning, F. R, The abilisy of isopropyl N ﬁbenyl
carbemate (IPC) to give selective control of mary members of the grass family
has led naturally to an investigation of its effect on quackgrass. Barly -
work established the need for an oil carrier which would aid the chemical
to reach the developing tissues of the grass roots and rhizomes, Five~10
pounds of IPC and 80-120 gallons of aromatic weed o0il were used 1n these
earlier trials. Little difference was noted when wettable IPC or emulsifiable
IPC was used at the above rates because all the chemical could dissolve in
the oil at the rates used, Plots established in 1947 indicated that the
quackgrass succumbed quickest when growth was around 9 inches high rather
than shorter, probably because the greater leaf area enabled more IPC to be
moved to the crown and underground parts, .Thess plots also indicated that
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the follow up practice (disking) had a definite effect on the control of the
auackgrass. Only the reolications having a combination of oil carrier for
the IPC followed by cultivation gave any significant control. As moisture
and temperature relations influence the length of time of residusl toxdicity
of IPC, time of application was examined next. Plots were maintained at the
same stage of prowth by mowing and were sprayed in May, June, July and
August, The percentage control increasec from 21.2 in June to 70.1 in /ugust.
Similar trials carried out in the months of August, September, and October
showed no significant differences at the 5% level for the different times of
epplication. Soil moisture tends to be verv low in Orcecon soils between July
and Octoher, During the summer of 1950, mixtures of IPC and other chericels
were sprayed on gquackgrass oplots. The combination of maleic hvdrezide at 4
pounds ver acre swrayed one week ‘ahead of the IPC at 12 pounds pave 82,47 .
control, the best of those tried. The most recent frials involving 44 treat-
ments were.set out in September, 1951, These plots have heer given a
preliminary reading twmo mnnths after sprayineg. Then examinad, prass in check
olots was thick and pfrowing vigorously while the nlots showing the »east kill
of ouackrrass evidenced only 2 or 3 blades per 90 sovere feet. Twelve pounds
of 3-chloro isopronyvl ohany] carbhamate per acre spraved “hile rototilling and
180 pounds of trichloro acetic acid ("74), the latter not rototillad in, pave
the hest control and were given ecual ratings. The regrowth of broadleaf
secedlings after ? months was greater in the TC! than in the 3-chloro TC plots.
It was observed also that whare the 3-chloro IPC was rototilled in weter anA
the oil (RO gallons of A.S. 80) annlied on the surfacs 2 davs later, the
percentage control was comparabl:s to the treatmant in which the 0il was
incorporated with the chemical,

Mdditional-readings a2nd ftreatments will be mad« on thase nlots in the
spring of 1952, (Contributad by thz Oregon Agricultural Bxreriment Station,)

The effects of TCA on guackgrass. Bruns, V.F, Two separat= blocks were
laid out in a oueckgrass infested orchard having a relatively high vater table
during the growing season &nd subsequently reouiring no surfecc irripgation.
Initial applications of the sodium and 2muonium trichloroacetates, each #t 109,
163.5, and 218 1bs:/A, were made consecutively on ifay 4, 1948, and on
approximately the fifteenth of each suxceding mornth through Novembor., Tn 1949,
2 saecond exoeriment, of similer design was started in an open area of the orchard
immediately adjacent to the 1948 experiment. Initial apolications of the
sodium trichloroacctate only were msde in March and on approximstoly the
fiftienth of each following ronth through 'ovember at rates of 130, and 150
los, /f. ' ’

Soring and summer an-lications of TC/ proved entirely ineflfactive on
ouackprass. Undoubtedly, the lack of appreclable rainfall during those periods
of the serson wis the nrincipel factor. fApnlications mads in Seotember, Octobver,
end Movember gave oxcellert contreol of auackgress throughout the following
fell, winter,snd spring months. However, rcerowth of ocuackerzss on olots
initially trested during the fall months began to emeres and d-velop rapidly
during the esrly part of the follorine month of June.

Rince previous experiments had sho'm that quackgréss regrovth usually
gonear<d ‘during the early part of June following fall apnlicetions of TCA,
plots initially trérted in <ugust, September,. October, and Yovember, 1949,
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were retreated in Fpril,1950, in order-to take advantage of spring rains that
might occur, The rates of retreatlment werc the srme as those used for the
initial apolications. Residue on plots .was either burned or reked off belore
retreatments weré made, The retreatments appeared to effect Further-control
of auackerass throughout the spring and summer months of 1950. However, in.
October a sufficient number of live roots and rhizomes rameined on trcated
plots to produce top-growtn ranglng from 5 to .30 per cent as dense as top—
growth on untreated checks, . .

Ritreatments were mede aggin_on these nlots in October, 1350, apolving -
the seme rates a2s used in the previous treatments., Some reprowth of cuackegrass
occurred on all plots during 1951, even on plots receiving an accumulative
total of 4501 lbhs./A. of TCA. Sheep, which were allowed to graze the otherwise
undisturbed experimental area during 1951, showed preference to the aquackgrass
regrowth on the treated plots and consequently inhibited rapid development
and spread of the surv1v1ng plants. : -

Recovery of quackgrass was more rapld on plots initially treated w1th 109
and 110 1bs./A. than on plots receiving heavier rates of TFA Hovever, there
aopeared no advantape in applylnp more than 130 lbs. /.

No differerces in herblcldal.value between the ammonium and sodium
trichloroacetates were apoarent in the experiments conducted on ouackgerass.
Chemicals for these experiments were furnished by the NDuPont and the DNow
Chemical: Compariies. (Contributed bv the Division of Weed Investigations,
B™ISAE, USDA, and Washington Agricultural RExperiment Station coopersting.)

-

Rifect of maleic hvdrezide on pgrowth of Johnson grass and Bermuda erass.
I i) P T X =TT

Arle;fgrlﬁred Apnllcailons of maleic hvdr921de were made March 27, 1951 to
Johnson prass growing. along an irrigation canal. The prass, growing from
established rhizomes, was 10 to 12 inchés tall when trested. The herbicide

was applied at rates of 6.66, 13.32 and 26.64 vounds and anplied in 160 gallons
of water per acre. To improve the wetting characterlstlcs, .05% of a deposit
building agent was added. Two weeks following the applications, it was noted
thet the two highest trestment rates caused a red coloration of foliage and
completely inhibited growth. Effects of 6.66 pounds psr acre trestment were
much less evident. ‘At this time half of each plot wes sprayed with an aromatic
oil, thus killing all top growth. Thereafter, it was noted that the continued
'quwe551on of rrowth was commensurate with the rates of apnlication, Johnson
grass treated at-6,66 pounds ver acre resumed normal growth zbout one month.
following treatment. /t 13.32 pounds par acre, growth was retarded for two
months end at 26.64 pounds.per acre, growth was supprossed for three months.
}fter the resumption of prowth, a few plants on each of the treated plots tended
to ETow prostrate rather than in their normal erect mannér. Ther: wes no - -
-apparent advantage in following the maleic hydrazide treatment with an appllcatlon

of oil,

The same dosages were épplied to Bermuda grass growing along a canal bank
on July 31, 1951, Prior to this time, grass was kept under control with periodic
applications of an aromatic oil. Approximatelv ten days following application
of maleic hvdrazide, the plots were again sprayed vith oil. A4s was the case
with Johnson grass, the low treatment rate resulted in only a temporary period:
of inhibited growth. Results with thz two hipher rates were more promising




19

and little differance was ncted bstween 13.32 and 26.64 oounds per aere, Both
rates have kept the Bermuda priss suppressed dvring the remainder of the
growing season. (Contributed by tha Division of Yed Investipetions, PPISAT,
USPA, and Arizona Agriculturgl Experiment Station.)

Control of Johnson grass with trichloroscetate. ..rle, H, Fred.

Seasonal apnlications of 907 sodiwn trichloroacestete at 110 and 220 pounds
per acre were anplizd throushout tha prowing sesson of 1948 These rates
applied during the dry spring and summer months produced =n cffective top kill
but - did not result in permanent control. fifter making retarded growth for
fivz to seven wecks, the grass recovered and grcm normally. The scme rates
anolizad in October on 10 to l2-inch rsgrowth following mowing, resulted in
practicelly completec eradication. Tha October avplications vere folloved
within two wecks by a .6-inch rain plus more rain during the winter months.
This precinitation apparently caused conditions idezl for maximum results.

During October 1949, TC. was anplied to Johnson grass regrowth following
mowing. a~pplications were mede at 55, 110, 165, 2nd 220 pounds p=2r acre.
Following the application, no effective reinfall wes received until mid-
December. The low treatment rate caused delsyed smergence in the spring of
1950 but did not reduce the stand. 411 other rates r~sulted in an almost
complete eradication,

During October 1950, eapplicetions ware made compering TCA in acid form,
applied in oil as a carrier, against 90% sodium TCA. Treatments were made
at 65, 87, ané 108 pounds'per scre on &n active Ingrediznt basis, The ensuing
months were rainless and it wasn't until the last days of January when 1.5
inches were received. This series of treatments did not corpare favorsbly
with thoss of previous years. Instead of bringing sbout # reduction 3n stand,
the TC. merely caused delayed emerpence, with the gress bhzing somaevhet less
vigorous than on the untrested arcas. Sodium TCL held the grass in check
longer than did eouivalent rates of the straipht acid form. -Aprlications,
comparing the effectiveness of TCM on regrowth folloving moving as against
applicetions to mature growth were eclso made in October 1950. TC* applied
to regrowth resulted in delayed emergence and reduced the vigor of grass while
similar rates had little or no effect when apnlisd to tall , muiture prass.

Rates of TG/ which had previously proven effective as a foliage application
during the fall-of ths vear were applisd directly to the soil and stubble of
Johnson grass during the dormant period. aprlicationrs made during mid-January
of 1949 and followed by 1.0 inch of rain during the following week did not
produce encouraging results. Muring the period of rormal prass emerrence in
spring, regrowth wes notead on 211 plots. The terminals showed distorted growth
and for several weeks the pri.ss grey very slowly. Howevar, nonz of the

treatments had anv-permanent effect nor did thoy reduce the sxtont of infestation.

/Contributed by the Division of "esd Tnvestigpations, "PISAT, USM, end frizona
fgricultural Experiment Station).

Control of Johnson grass with oils. Arle, H. Fred. ™he use of sromatic
oils and other fortified petroleum products for the control of Johnson grass
growth aleong irrigation canals have been investigated during the psst several
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years. During 1947 and 1948, oil applications were made at a definite time
interval. -Initial treatments were applied in late *arch, vhen new growth had
reached a height of 10-12 inches. In the experiment which was started in 1947
and continued through 1948, retreatments were made &t intervals of 4 and 6
weeks. This work indicated that eradication was most °00ﬂomlcally achieved
when retreatments were mede at the shorter interval. Complete erzdication

was obtained through the use of a commerciel sromstic oil in which four
applications,recuiring a total of 560 gallons per acre were used. 7/t the 6
wzek interval, nine applications of the sames oil annlied during two growing
seasons, reguired 760, gallons to produce identical results, In an experiment
conducted in 1948, oil applications were made at intervals of 3, 4, and.5
weeks, fpain, it was concluded that the most effective results were ottained
when prass was sprayed frequently.. Following the second epplication, it was.
possible to make e reduction in the volume of oil required for coverape.

Total volumes reauired for eradication vere, in most cases, less than at the
longer. interval. Usually, it can not he expected to completely eradicate
Johnson grass with four well timed treatments. More often, 75-80 percent,will
be killed and 3 to 4 additional applications are nacessary to complste
eradication, thus bringing the total to 650-700 gallons per acre..

The addition of fortifiers, the phenol compounds, have added effectiveness
to oils which in themselves show a low degree of toxicity. "hen added to
oils, high in aromatic content, these lortifiing agents have .not improved
their killing ability. L

The work with various oils during -the pest several veers hes givan strong
indication that the effectiveness of & genersl weed oil is based upon, not
only the percentage of aromatics, .bnt also upon definite types of aromeatics.
Tests during the past two ysars have shoun this-to be true. O0ils were obtained
which centeined a total of 65% aromatics. Bach test sample was comprised of
varying amounts-of polycyclic and monocyclic aromatics. Thus for, the results
have shown a decided superloflt" for oils containing a high percentagﬂ of the
polycyclic type. When most of the eromatics in the oil are monocyclic,
greater guantities were reocuired and survival also was comparatively high.

Applications of. oil-water emulsions in which oil comprised 25-50 percent
of the total have usually resulted only in temporary control and eventually
proved more exvensive than applications of undiluted oil. Further experimental
work in which emulsions, containing progressively more oil than waler was
carried on during the 1951 season. This work indisatss a .possibility of using
some water with oil as’an economical and effective treatment- for Johnson
grass eradication. (Contribated by the Division of %eced InVPSulga*lons
BFISAE, USDA and the nrlzona Agrlcultural Experlment Station}
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PROJECT 3, HERBACEOUS RANGE WEEDS o1
-Dale W, Bohmont, Project Leader
SUMMARY o : s
Th1rteen abstracts were’ recelved on the ecolegy or control of 12
herbaceous range weeds. _.The subject matter can be conveniently grouped into
three categories to facilitate.discussion, namely: weedy grasses, poisonous

plants and other herbaceous weeds,

Weedy Grasses

The use of 7 organic chemlcals and 2 hydrocarbon compounds were reported
for the control of "weedy bromes" (B. tectorum) or. (B. commutatus), Chloro IPC
at 6 pounds per acre killed all seedlings under 3/4 inch in height; however,
an increased amount of the chemical was necessary to control more mature plants.
Compound P-162 at 20 pounds per acre killed all seedlings under l- 1/2 inches in
height. " Fall applications of oils on weedy bromes were not .as effective as
spring applications., Spring treatments of 60 gallons per acre of shale kerosene
or gas-oil controlled over 90 percent of the bromes without permanent injury to
the perennial grasses.

Poisonous Range Plants

Reports on the halogeton problem concerned grass competition, soil
sterilization, control with organic chemicals and life history studies., No
chemical control measure proved 100 percent effective due to the fact that seeds
continued to germinate throughout the growing season, and masked the effect of
the control measure,: -Grass competition, while effective, appears to be limited
due to the wide range of adaptation of halogeton. While much of the research is
preliminary it is apparent that the halogeton problem is far from being solved.

For the control'of.such common poisonous range plants as death camas,
silvery lupine and locoweedy 244«D can be effectively used. In general, 2,peunds
per acre of 2,4-D ester per year applied over a two-year period controlled 80 to
95 percent of the original stand. The larkspurs appear to be quite resistant to
growth-regulating compoundsj however, -plains larkspur stands were reduced
75 pércent by 2 applications of 2 pounds of 2;4=-D. The.2,4-D appears to be equal
to or superior to 2,4,5-T on the above plants. : .

Single applications of 4 pounds per acre of the 2,4-D ester have resulted
in as much as 95 percent kill of sneezeweed. .Infested areas may be greatly
reduced by such cultural practices. as tandem dlsklng and seeding to timothy or
smooth brome. :

Other Herbaceous Range Weeds

One abstract pertaining to rabbit brush indicates it is resistant to
2,4-D and 2,4,5~T. Two reports received on ‘the control of wyethia (mule ear)
indicate that it can be controlled with 2 to 4 pounds of 2,4-D per acre. The
most effective time of treatment appears to be at the bud to early bloom stage
of growth,s Increased grass production was observed on the areas where this
weed was controlled.
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REPORTS OoF INDIVIDUAL CONTRIBUTORS

Controlling £311< ggmingtlgg downy ghggt m;th- 3-Ch}o:g IPC. and . P-162.
Blouch, Réger, Fults, J. L.,:.and Thorntony B. Je Applications of several.:
chemicals were made on fall-germinating seedlings of downy cheat. {Bremus ' ..
tectorum) in a residval stand of blue gama (Bouteloua gracilis) on foothills
range west of Fort Collins. These chemicals included 3-Chloro IPC at 3, 6, 132, .
and 24 pounds per acre, Julius Hyman Co. P-162 at 5, 10, and 20 pounds, CMU at"
10 pounds, N. I. X. at .10 pounds; MH30 at.l% and 3 pounds, sodium TCA at 10 and
20 pounds, and Rosine Amine-D pentachlorophenate at 5, 10, and 20 .pounds. The
3-Chloro IPC at 3 pounds and:P-162 at 5 pounds were ineffective, but at & pounds
and 10" pounds, respectively, all cheat seedings under 3/4 inch in height were
killed. Twelve pound$ of 3-Chloro LPZ and 20 pounds of P-162 killed all
seedlings under 1% ‘inches, but where ‘seedling heights ran to 3 inches only the
24 pound ‘rate of 3 Chloro 'IPC: Was,lOO percent. effective. None of the other
chemicals tested gave more- than 20 percent :contro} of -cheat seedlings. NO :
apparent injury to the grama was observed for the 3, 6 or 12 pound rate of
3-Chloro IPC and the 5 and 10 pound rate of P=-162, but the 24 pound level of the
carbamate and the 20 pound rate of P-162 produced a severe '"burning”:of .the
grama foliage. Moisture conditions throughout the initial test period were
favorable for the rapid germlnatlon and growth of. the cheat. Observations and
measurements - will be repeated in the spring of 1952, “and further treatments
will be made. (Colorado- Agricultural Experxment Statlon) S

Co ' i ' .
0il fractions. Bohmont, D. W. and Kllngman, Di Lo Volumes of shale kerosene a
and ‘gas<oil and petroieum diesel oil ranging.from 20 tq 6Q.gallons per acre-as.
undiluted.oil and water. emulsions and petroleum diesel oil at undiluted rates
of 100 and 200 gallons per acre were applied in the fall of Y950.and .the sprlng
of 1951 to a uniform infestation -of Bromus tec+orum .and' Bromus ! '‘commutatus 1n a. .
native pasture at Lincoln, Nebraska. The treatments ‘were made ‘when the weedy '
bromes were in the 2 to 4 leaf stage &Gf growth, Transect-counts were’taken 250
days after the fall treatment and 68 days after the sprzng trea»ment to determlne
the percent control. ' . -

- -A.. - PR

The spring treatments were superlor to the fall treatments. As the
volumes® increased from thé 20 gallons per acre treatment, increased control was
noted. The spring appllcatxbn of 60 gallons per acre of . shale kerosene or. -
gas-0il controlled over 90‘ percent of the weedy bromes. however, a simllar rate
of shale oil in the fall controlled only 70 percent. The 200 gallons per acre
of undiluted petroleum diesel oil was comparable to the 40 gallons per acre
shale kerosene or gas-oil in effectiveness and controlled 85 percent of the
weedy bromes by spring applications. Volumes of 60 gallons or less of di‘esel
oil were 1neffect1ve treatments. "The emulsified treatments were not- as
effective as a similar volume of undiluted oil,  The phase of the dlluent
(whether oll-water or water—oil) was not a controlling.factor in determlnlng the.
toxicity of the ‘emul sion., . (Wyomlng Agrlcultural Experlment Statlon ‘and Weed
Divieion, B.P.T.S. & A.E., Linceln,- Nebraska) . . L : S

Chemical control of death ca sj ry lupine ins larkspur and
locoweed., Bohmont, Dale W, Randomized and replicated plots were established
on uniform infested areas of death camas, silvery lupine, plains larkspur and
locoweed in 1947, Concentrations of 2,4-D and 2,4,5~T were applied separately
and in combination at 1, 2, and 3 pounds acid per acres Plant counts were
made at the time of treatment and again approximately 12 months later to determine
the percent control. All treztments were made at the bud to bloom stage of
plant growth.
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Death Camas:

Although death camas is of the lily family and as such possesses a grass-
like leaf, it is susceptible to 2,4-D. The ester formulation was superior to the
amine type of 2,4~D as indicated by the fact that after one year's treatment, the
2 1bs. of 2,4=D amine treatment killed only 12 percent of the plants as compared
to a kill of 65 percent as a result of the 2 lb, ester treatméent. Retreatments
the second and third year of the amine controlled up to 67 percent of the plants
while 100 percent control was recorded after the third year application of the
2 1lb. ester. The 3 lb., ester treatment controlled virtually all of the old
plants after one year's application. The various combinations of 2 4 5-T and
2,4~D were not as effective as the 2,4-D formulation alone. :

Silvery Lupine

Approximately 75 percent of the silvery lupine plants were killed with
one spraying at the bloom stage of plant growth with-2 lba of either 2,4-D or
2,4,5=Ti The one pohnd treatment was deflnltely inferior to heavier rates and
controlled 30 to 40 percent after one year's treatment. In addition to kllllng
a large percentage of the old plants, the treatments also prevented the formation
of seeds and pods, which in itself; is very important for the prevention of
livestotk losses due to this poisonous plant. ‘Retreatments the second year
resulted in a control of 85 to 90 percent of the plants. It appears that several
years' applications are necessary for complete control of ‘silvery lupine.

Plains Larkspur

Delphiniun species appear to be rather difficult to control with growth-
regulating compounds. The percent control obtained on plains larkspur has
varied from 30 to 60 percent when 2, 4-D at 2 lbs. per: acre was spplied. The
poor control has resulted when the applications were made during very dry growing
conditions, while control of 60 percent often results when the growing conditions
are favorable, Second year treatments have resulted in an increased control of
25 to 40 percent. By the addition of a spreader, the salt formulation of 2,4-D
was found to be equal to or better than a similar concentratlon of the ester
formulation. An average of the results of 3 experlmental area$ indicate 75
percent of the old plants were controlled by 2 applications of 2 lbse of 2,4=D
over a two-year period. Plants that surviyed did not bloom the:third year and
appeared abnormal. : - : - "

Locoweed

Locoweed has been found to be susceptible to 2,4-D and 2,4,5-T. - Applica-
tions of 1 lb. per acre of either the ester or amine controlled 50 to 80 percent
of the old plants after one year's treatment. Heavier rates of the ester of
2,4-D controlled .over 30 percent of either white or purple locoweed. The ester
formulation of 2,4,5-T was not as effective for the control of this plant as
the 2,4-D formulations. Second year treatments virtually eliminated all old
plants. .

It is apparent that .growth-regulating materials may be utilized for the
control of several common poisonous range plants. It appears that 2,4-D is equal
to or more effective than similar rates of 2,4,5-T on death camas, silvery
lupine, plains larkspur and locoweeds While it is desirable to remove the
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poisonous plants in question, it should be remembered that many desirable native
broad leafed plants are commonly found in close association with the poisonous -
plants:and they, too, may be removed through the application of herbicides. It
isy therefore; wise to be familiar with the problem inveolved before selective
herbicides are used as a weed‘control measures (Wyom;ng Agr1cultura1 Experlment
Statlon) . .

Con 0, snegzeweed with 2,4=D. Doran, Clyde W, Orange sneezeweed
(Helenium hgopg 5i) is a perennial belonging to the sunflower famlly. It has
bright orange-yellow flowers and-narrow glossy leaves. Sneezeweed grows on
summer ranges in the central Rocky Mountains,. where optimum growth is made at °
9,000 to 10,000 feet elevation. An indigenous rather than an introduced pest, -
sneezeWeed spreads prolifically on poor overgrazed ranges. Dense stands are now
a problem on several national forests in western Colorado, but the plant can be
found in all western states with the possible exception of Washington and Montana.

Sneezeweed is polsonous to sheep. It is not a spectacular fast-acting
killer like-death camas or-halogeton. .Often it takes all summer to. make its
kill-~the sheep going through various.stages of qoughing, spew1ng, emaciation,
and shedding wool pefore death, In other cases, death. comes guickly, but the
poison .is accumulative and seldom. do great numbers in a band die ‘at the same time. -
Some owners hardly-realize .they have a sneezeweed problem, because the sick and
weakened sheep are lost or killed by predltors on the rugged summer rangess
Sheep. eat sneezeweed most readily in early sprlng or late fall when more platable
plants are not-.availables Losses can be avoided by light grazing and careful
herding practices as recommended in U. S. Department of Agriculture Circular 691
(Doran and Cassady, 1949). Cattle seldom eat sneezeweed, but heavey infestatlons‘
of the weed are a problem on cattle ranges from the standpoint of low forage-
productlona S AU .:::_ :ﬁ“““; W

Contrql of :the weed 15 de51rabLe not only to prevent po1son 10$ses,’but -
alse jas a means: of replacing the worthless. plant with good grasses. When
sneezaweed occurs .in dense-stands in acce551ble parks, control thh 2,4~D sprays o
or by cultrvatlon is feas;ble. ’ ey s e e ; k_ _‘ -

[

Slngle~app11catkdn follage spraye wlth 2 4—D have resul{ed 1n as much as”
95 percent kill of sneezeweed. Small scake hand 5praying tests were conducted -
in thir‘ee.Colorada .national,-forests in. 1946-47 (Doran, Journal of Range Management,
Jan. 195)1). *Single applications of butyl ester, trlethanol amine, and sodium ¥
salts were tested in early spring (4-inch leaf lengths), ‘midsummer (pre—bloom,
early~bloom, and full-bloom stages), and late fall (fall growth of- adventitious
buds well advanced). Concentrations of 1, 2, and 4 pcunds zcid equivalent per
acre with both water and distillate oil carriers were tested. These early - .
triald showed.that only the-highest concentration of 2 »4-Dy or 4 pounds PEr’ acre,
was satisfactory for.killing: sneezeweed, and_then only when applled in midsummer.
The most . effectivestime of:application, was at the pre: bloom stage of Sneezeweed
development.. Native grasses were not 1ngured by. the 2, 4<D" treatments, but most
" of the associated forbs were; leled. By 1951 these small plots on the open range
have suffered considerable. reinvas;on of sneezeweed ard otheér’ weeds. Although
native grasses have thickened in stand and have good vigor, they are sparse, -
and could not be expected to hold out the weeds under heavy grazlng pressures

Larger scale tests .on the Uncompahgre natlonal forest w1th moblle ground
spraylng ‘equipment in- 1948 resulted in 80 to over 90 percent reduction in the C
number of, snheezeweed rosettes. Adjacent plots on both protected and grazed
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cattle ranges were treated with 4 pounds 2,4-D (ester) and 50 gallons of water per
acre. These treatments were compared to check plots recelving no treatment, and
with artificially reseeded plots=~the reseeding following both chemical and
mechanical weed control treatments, The following table shows the number of
sneezeweed rosettes on these plots for three years following the 1948 treatments.
The alr-dry herbage yields of all grasses and weeds were determined by sample
clippings in September of 1950 and 1951 on the ungrazed plots. The average
annual ylelds are showr,

: Number of sneezeweed rosettes Aves yield (1950-51).

: adiugted tg base of 100 : Pounds per acre
$ : tWeeds
Treatment 1 : t___Grasses tincl,
3 Before 3 ] t isneeze-
reatment: After Treatment tNativei!Reseedediweed
. : 1948 : 1949 : 1950 .: 1951 ¢ 3 3
UNGRAZED RANGE
Check {no treatment) 100 128 128 82 120 0 700
Sprayed with 2,4-D only 100 9 5 7 935 0 350
Sprayed with 2,4-D and ‘
drilled to timothy 100 18 7 2 415 500 110
Sprayed with 2,4<D and
drilled to smooth brome 100 20 14 13 470 245 280

Tandem disked (mechanical

treatment only and

drilled to timothy) 100 10 11 6
Tandem disked {mechanical

treatment only and

20 1245 175
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drilled to smooth brome) 100 11 - 9 9 is 760 200
GRAZED RANGE _
Check (no treatment) 100 85 78 76
Sprayed with 2,4-D only 100 16 15 19
Sprayed with 2,4=D and
drilled to timothy 100 6 4 15
Sprayed with 2,4-D and
drilled to smooth brome 100 8 14 7

Tandem disked (mechanical
treatment only) and :
drilled to timothy 100 5 5 6

Tandem disked (mechanical
treatment only) and .

rilled to smoo rome 100 6 10 6
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(Rocky Mountain Forest and Range Experiment Station,lFort Collins, Colorado)

Reaction of gmall rabbitbrush to 2,4-D and 2,4,5=T in central Wyoming.
Kissinger, N. A«, and Vaughn, W. T. A species of small rabbitbrush, (probably

Chrysothamnus pumilug) has shown definite resistance to herbicide treatments
which give best control of big sagebrush in central Wyoming. The tops of many
rabbitbrush plants are killed back to the root crown the season of treatment.
The majority, however, grow new shoots the following year and show no evidence
of permanent damage. Limited data indicate that the rabbitbrush is somewhat
more susceptible to 2,4=D than to 2,4,5-T. Total plant mortality of up to
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S50 percent has been observed with 2,4-D treatments made in the last week of June.
Treatments made in early June (the Optlmum period. for spraying big sagebrush) have
resulted in an aversge cf 30 percent mortallty for 2,4 =D treatments and 15 percent
for 2,4,5-T treatments, -

Small rabblterCh may be a potential problem in many central Wyoming areas
suited to chemlcal .control of big sagebrush “Tonservative grazing, which will
allow a relatively rapid in¢reace in palatable native forage grasses, should
follow control of big sagebrush. Such a practice may well prevent a new and
more dlfflcult plant»control problem. - (Rocky. ifountain Forest and Range Experis
ment Stat;on, Forest Service, Fort Collins, Colorado, and Branch of Soil and
Moisture Ccnservqtloh, Bureau of Land Management, Larder, Wyoming)

. B_;cjlon of - tall larkspur to 2,4-D and a mixtore of 2,4=D and 2.4:5-T.
K1551nger, Ny Aoy and Vaughn, W. T. Tall larkspur {(Dalphinium baroeyi),
growing at an elevation of 7 OOO “feet'in west .central Wyoming, was sprayed when
flowers “Wweré in the~bud: stagef Treatment. was made on single, O.Ol-acre plots

with a hand sprayer. OGCne yéar after treatment there was no v151b1e effect from T

treatment with up to 6 pounds acid equivelent of Weed-No-More (bu‘yl ester of
244+D D) in 15 gallons of diesel o0il or 15 Gallons of water per acre. .. Treatment o
with 3 pounds of. ACP #1054 (1.2 pounds 2,4-D anc 0.6 pounds 2,4,5-1 per gallon) . -
in 15 gallons of oil per acre had killed 20 percent of the larkspur plants 1l year
after tregtment.  Vigor of the ,remaining plants was impaired to the extent that

a 50 percent rechtlon in tétal foliage vas ootained, Follow=up qreatments were
not made and a larkspur stan: equal to the original is expected within one. or two |
growing.. .§€asonse . (Rocky Msuntain Forest and Range Experiment Station, Forest '
Service, Fort Collins, Colorado, and‘Branch:of Soil. and Moifture-Conservathn,j
Bureau of Land Management, Lander, Wyoming) Qe el e

tu ies oFf the Merkicidal action of_gol: ~and_pol yborchlorat S
Halogeton glomeratus (Biebs) Ce As Mey. Morton, He L. and Erickson, Lambert C.

The use of soil sterilents on relatively small infestations of halogston. when .
these infestations are a source of seed for.possible large infestatighs” AR
worthy of consideration in 'a“halogeton control program. To determlne the
effectiveness of two soil sterllents, polybor and polybor-chlorate, in preventlng )
halogeton growth, . 2, 4, and 8 lb. per square rod rates of these materials were
applied to halogeton infested plots on July 6, 1950, Treatments were made by
applying the dry materials by hand uniformly over each 5' x.5' plot at the .
desired rates and by mixing the ‘herbicidal materials with 2 qts., 1 gqt., and _
1/2 gt. of water per treatment plot for the 8-lb., 4-lb., and 2-lb. per sq. rod.
treatinents respectively. Each treatment was replicated three times in a .t B
rancomnized block design. :

" The effects of" thepolybor-chlorate treatménts during-the 1950 growlng
season were. negllglble. The only noticeable damage to halogeton plants 'was a’
slight burning of those plants treated with the-wet form of polybor-chlorate at
the 4 and 8 lb. per sgq, rod rates. Inspection of the plots in March and April,
1951, showed that 3 unlform stand of halogeton. seedlings-covered 'all treated
plots. By June 1, 1951, many of the halogeton seedlings on the- plots treated
with polybor-chlorate had died and those ‘surviving were chlorotic .and stunted.
There were no appreciable differences in'the appearance or number of plants
surviving on the plots treated at similar rates with the dry and wet forms of-

polybor-chlorate. . . . - ‘
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Normal stands of halogeton were present at all tlmes on. all of the plots
treated with polybor.

The average number of plants and theit height in 1nches are recorded for
each of the treatments in Table 1. This table is a composite of the results -
obtained on-the plots treated with dry and wet materials.

Table 1 - Average number and ‘ieight in 1nches of’ halogeton plants‘on plots
treated with. 2-' 4- and 8-1b. per Q. rod rates of polybor and polybor-chlorate
(readings made Sept. 26, 1951).

Treatment rates : Polvbor L Polyvbor=chlorate
(pounds per sg, rod : 2 4 8 : 2 4 8
No, plants per plot ¢ 173,0 : 125,3 : B84, 1 96,3 : 96,0 : 16.7
Plant height (in,) 7.0 : 8,0 : 9 s 2.1 °: 0.9 ¢ 0,8

6
0

3

Treatment with polybor-chlorate resulted in fewer plants per plot with a
definite decrease in size and vigor, Plants growing on plots treated with 8 lbs,
per square rod of polybor-chlorate showed a prostrate-rosette growth and failed
to produce seed. This appearance was less pronounced in plots treated with the -
2~ and 4~1b, per sq. rod rates, however, no viakle seed was produced by plants
growing on plots treated with polybor-chlorate. The halogeton plants growing
on plots treated with polybor were normal in appearance and produced v1able seed.
(University of Idsho Agricultural Experiment Station)

The relative toxicity of three forms of 2;4-D and a Dinitro herbicide to
Haloceton aglomeratus (Bieb.) C. A. Mev. Morton, H. L. end Erickson, Lambert C.
The major halogeton infestation in Idaho is within the confines of the Raft
River Valley. Vumerous herb101dal tests have been run’ dUrlng the past. two
seasons, The study’ discussed here wat conducted in the Idahome-Malta ared.

The plots were arranged in a 5 x 5 Latin square design and duplicated at two = -
different sites; one a dead shadscale type and the other a denuded area seeded td
¢crested wheatgrass.

Three kinds of 2,4-D were usedt (l) water soluble amine, (2) oil soluble
triethonol amine, and (3) propylene glycol butyl ether (low volatile) ester,
Also included in the tests were the dinitro ortho secondary butyl phenol -(DNOSBP),
and the non-treated check. All the .2,4-D compounds were applied at 2 pounds-
acid equivalent per acre, while the 13 percent dinitro was applied at 1 gallon
per acre. The amine forms of 2,4-D were fortified W1th fuel o0il at the rate of
3 gallons per acre. All herbicides were applied in water at a total volume of’

20 gallons per acre. ' ' o ‘ *

Treatments were applied on April 25, June lL,:Jdly 18, and September 4,
1951. These dates corresponding to the growth stages: early seedling,
elongation~branching, flowering, and seed maturation.

The numerous tactics, procedures and devices employed-in the halogeton-
herbicide studies over the past 2 years have demonstrated that balogeton is so
versatile and variable in its growth babits that ro single salipling system will
serve adequately throughout the growing season or at all sites. Thus the post
treatment toxicity plant count readings should be made at 2,4, and 6-week inter-
vals on April, June, and August treatments respectively. However, such 2-week
readings on the spring treatments would completely disrégard délayed germination,
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which 1¢ commonly a major factor, and would lead to misrepresentation of actual
conditions. The extreme variability in density of balogeton stands (1 to. 300
plants per ‘'square foot) makes the selection of the proper size of sample. area a
unique problem for each site.

_ The follow1ng table is a comp051te of the data oatheréd at the 2 sites,
showing the average percentage of plants remaining 6 weeks after treatment. The
average of all the plant counts taken on the check plots on June 4 was established
as 100 percéent and any deviations from this mean due to treatmeht on April 25
are indicated accordingly. The figures presented for the other treatment dates
were computed from plant counts made at the time of treatment and after a six-
week interval. .

, Table 1. Average percent of the original stand of halogeton plants
remaining as a result of treatments (read 6 weeks after treatment)

Dates of Treatment

Herbicide April 25 June 11 July 18 Sept. 4 Av, Herb
2,4~D H O Soluble . : :
dlmltﬁyl amine 8.1 12,0 29.4 92,2 35,4
2,4-D oil soluble : ' . -
triethanol amine 12.9 2.2 50.1 102.7 46,7
2,4-D LV ester 8.2 1.2 0.0 92,9 25.6
DNOSBP . ~ 100.8 58.5 55.2 111. 6_ . 8l.5

Av, Date .. 32.5 23.2 34.4 99.8 '
Check » . 100.0 87.3 103.2 103.3

Observations showed that all the 2,4-D treatments applied . on April 25 -
gave nearly.l00 percent reductions in stand. However, when the plant counts
were made 6 weeks after treating (June 4) considerable post treatment germina=-
tion had occurred. These late emerging plants are recorded in Table 1 as the
percentage.of the original stands These plants in the April treated 2,4-D
plots, due to lessened self competition, were taller and more vigorous and:
exceeded the, check plot yields in both plant weight and seed. The June 11l
treatments generally gave excellent stand reductions except on the plots treated
with DNQS8P. Only during the 6-week. 1nterval following the June 11 treatments
was a decrease in halogeton stand on the check plots recorded. This decrease
was due to the. hzgh_soil ‘moisture content at the time of treatment followed by -
high temperatures and a lock of available soil moisture later in the season.
Increases in halogeton stands on the check plots at other dates of treatment are
due either.to post treatment germination, sampling error, or both. The July 18
treatments were generally not as effective as the June 1l treatments, except
the case of the 2,4«D LV eéte; treatments which gave 100 percent stand reductions.
The September 4 treatments gave no appreciable stand reductions., " The only
visible effect.was.a delay in maturity of those plants treated with 2,4-D
herbicides. .This delay in maturity was not sufficient to prevent v1able seed
formation, : - :

The 2,4-D ester gave the most consistent stand reductions of all treat-
ments used. The addition of 3 gallons of fuel oi)l to the 2,4=D amine treatments
did not raise their toxicity to halogeton to the level of the 2,4=D LV ester.
The oil soluble form of 244=D amine did not prove to be as effectlve as the water
soluble form, The DNOSBP did not give satisfactory stand reductions at any
dates of application. (University of Idaho Agricultural Experiment Station)



_is:_;z__f_ox two 2.4-D compounds to Halogeton glomeratus as reljted to hour
» Morton, Hs L. and Erickson, Lambert C. Temperature,
humidity, light intensity and time of day have been 'said to be important factors
in the degree of toxicity of 2,4-D compounds to certain plants. The influence
of these temperature and time-of-day factors upon the toxicity of 2,4-D to
halogeton was measured at three dates during the 1950 growing season: June 25,
July 25, and ‘August 25, » _

The dimethyl amine and the 1sopropyl ester forms of 2,4-D were applied at
rates of 1, and’ 1/2, pound acid equiva.ent per acre in water at a total volume of
20 gallons per acre. These applications were made at: 6500 a.m., 12:00 noon,
and 6:00 p.m. Treatments were replicated three times in randomized blocks, with
all treatments being applied by hand with a 3-gallon knapsack sprayer.

To measure the influence of each treatment, the plants were counted on
sample areas in each plot at the time of treatment and again one month after:
treatment.. The accompanying table gives. the mean percent stands of halogeton
occurring on the treated plots one month after each of the three dates of
application, The températures shown are the mean temperatures recorded at the.
time of herbicidal application. :

Table 1 ~ Average percent stands of halogeton one month after treatment
with two herbicides at -1 lb./acre and 1/2 lb./acre rates at three dates.

Average temperature 56°F, 90°F. 83YF,

Time of apnlication . 6100 12:00 6:00

Herbiclde ] . o Herb. Av,

1# Dimethyl Amine . 88.4 . 87.4 113.6 04.5

## Dimethyl Amine’ s 1106,7. 80.9 . 87,4 917

1# Isopropyl Ester - 54,6 39,8 20,2 S 38,2

34 Isopropyl Ester ' 7041 . 56,7 - 73.5 T 6648
Time Average 80.0 66,2 © 73,7 " 73.3

The greatest reductions in halogeton stand occurred in the plots treated
at 12:00 noon when the temperatures were highest. However, the differences in
stand reductions were not statistically significant.- The stand reductions
produced by the 1, and 1/2 pound per acre treatments of the ‘isopropyl ester were
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slgnificantly greater than those produced by the dimethyl amine treatments at all.

dates of applzcation.

The percent stands over lOOA occurring on the plots treated with 1/2 pound
per acre of the dimethyl amine were the result of seed ‘germination in the one
month interval after treatment. Damage to the plants occurring on plots treated.
with 1/2 pound dimethyl amine was noted, but the effectiveness of the treatment
is masked by the presence of young seedling occurring on the plots.

These trials indicate that the time of day of herbicidal application to
halogeton is not of sufficient importance to.make it economically feasible to
1imit spray operation to 'a particular- partlon of the day. (University.of Idaho
Agricultural Experiment Station) o : -
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Chemical control of mule ear. Tingey, b. €. and Cook, C.'Wayne. Mule

ear (Wyethia amplexicaulis s) is a common weed infesting a large acreage on:
western range and has little or no forage values :

Experiments have been under way since 1947 to determine if the 2,4-D or
2,4,5~T chemicals could be used in the control of this plant. The experiments
have consisted of using various 2,4-D and 2,4,5~-T products applied at different
rates and at different stages of growth and under different environmental
conditions. There are three factors which have an important bearing on the
control of mule ear. These factors are: stage of growth when treated, chemical
used, and rate of application. The weed is most susceptible to the 2,4-D of the
2,4,9-T chemicals when the treatments are made prior to the bloom stage.. Treat-
ments made later than the early bloom stage are definitely less effective. The
ester form of 2,4~D has been more effective than the 2,4-D amine or the' 2,4,5-T.
However, the dust from the ester of 2,4~D has been of little or no value in the
control of this speciess The amount of chemical required to do the job is from
two to four pounds per acre and then the weed is not completely eradicated. On
treated areas, where there were some grasses present among the weeds there has
been a rapid recovery of the grass after the weeds were eliminated. ‘

While there is no- doubt but what the'weed can be eliminated with 2,4-D
it has not been determined whether or not the 2,4<D treatments can be made
economically. profitables (Utah Agricultural Exper1ment Statioen) . -

" Ecology and control of halogeton. - Tisdale, E. W+ and Zappettini, George.
Work on this progect started in the spring of 1950 in cooperation with the
Department of”’ Agronomy. Our work to date has included studies of (a) the life-
history and ecological relationships of halogeton, (b) range reseeding as a’
means of halogeton control, and (¢) the effect of range condition and manage-
ment practices on the spread and abundance of halogeton. Results obtained
so far include the following. - - .

L1fe history~-seed germination begins early in the sprlng, at ratber low
temperaturess Some germination occurs throughout the summer following showerss
Vegetative growth is slow until warm weather occurs in late June or July.. -
Flowering normally occurs early in July whlle the seed matures in September and -
is uUsually shed before the end of October. ‘Preliminary tests indicate that
seed dispersal by wind is quite limited. Apparently the spread of the-plant over
distances greater than a mile or so must be attributed to man including his live-
stock and vehicles. Seed production is heavy, ‘averaging about 600 seeds per
square foot ‘from moderate stands of halogeton. After a brief fall .dormancy the
seeds germinate quickly two to three days and with-a high pércentage, 90-99 per-
cent in the laboratory. No fall germination has been observed in the field.
Tests of seed longevity both in the field and under room storage are in progress.

Studles of reseedlng as a means of halogeton control are-in the prellmlnary
stage, Results to date indicate that (1) a well-established stand of crested
wheatgrass ‘'will contrel halogetdn, but competition of the weed with the ‘grass
seedlings during their first year is vigorous and the mortality of grass may be
very high. (2) Much of the area occupied by halogeton offers poor conditions for
reseeding, particularly if there is strong competition with weedy species. The
use of early cultivation of fall seeded sites or of herbicides applied either the
year before or the year after reseeding are all being investigated.
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Studies of range condition in relation to halogeton infestation are in
progress on a number of range types in Idaho. Large numbers of permanent transects
and quadrats are being used to analyze present plant cover and to record any
changes which may occur., It is evident at present that halogeton is abundant
only on sites where the perennial cover is largely gone or where it 1s very low
in vigor. At present the situation cannot be expressed in a quantitative manner.

One of the most interesting situations encountered in the Raft River
Valley has been the invasion of halogeton into large aréas where the dominant
stand of shadscale had been killed out by a snout moth. The relationships of
heavy grazing use, insect infestation, and weed invasion are not fully worked
out as yet but will be studied intensively during the next field season. Similar
insect attacks on other shadscale ranges would likely lead to the same mass
invasion by halogeton, so the-problem is one of considerable importance. (Forest,
fiildlife and Range Experiment Station, University of Idaho)

Ecoloqy and contro) of Hypericum perforatum. Tisdale, E. W, and-
Pringle, L, W, Viork on this species was not begun until May, 1951, so few -
results are available yet. The project is a cooperative one with the Depart-
ments of Entomology and Agronomy of the University who have been working on the
problem for several years, Our particular part of the project includes studies
of (a) the rate and extent of natural plant recovery on areas where stands of
Hypericum are being affected by Chrysolina beetles, (b) procedures and specles
for reseeding forage plants-on areas where natural recovery is not satisfactory,
(c¢) the relation of range condition and management to invasion by Hypericumy
(d) aspects of the life history of the plant which are closely related to one -or
more of the above studles.

The work done to date lncludes the selectlon of representatlve study
sites on areas where beetle plantings had already been made. The plant cover of
12 of these sites was analyzed intensively auring 1951, while less intensive
studies were made on six sites. On most of the study areas, annual brome grasses
and dicotyledonous weed species, chiefly Hypericum, were found to compose the
bulk of the plant cover. Desirable perennials are scaree and these sites’are
most likely to be domimated-by annual bromes or other weedy species.such as
Verbascum and Madia if Hvpericum is greatly reduced by the beetles,

A start was made on reseeding studies in. cooperatlon w1th the Depar+ment
of Agronomy, and one trial was set out. in one. of the drier areas where goatweed
has invaded, The topography and soils-of the Hypericum infested aress in Idaho
create a problem for reseeding since a large part of the area is too steen anad/or
stony to allow: the use of the usual tillage equ1pmentq

Studies on phases (c) and (d) have not progressed to the p01nt where a
detailed report is justified. (Forest, Wildlife and Range Experiment Station,
University of Idaho)

Response to Wyethia to 2,4~D. Woolfolk, E. J.  Spraying mulesears
wyethia on hign mountain summer ranges in southwestern Montana in mid=July with
6,000 and 10,000 parts of 2,4-D acid (40 percent isopropyl ester), per million
parts of water or diesel o0il, gave very effective control. The plants were
mostly past the bloom stage at the time of treatment. The two spray wncentra~
tions were equally effective in reducing the mulesears density. Diesel oil as a
carrier for 2,4-D was not superior to water, At the end of two full growing
seasons following spraying the study plots were still entirely free of wyethla.
(Northern Rocky Mountain Forest and Range Experiment Station, United States Forest
Service, lLiissoula, Montana)
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PROJECT A.  CTASSIFICATION OF PEREANTAL HERBACEOUS
' WEED AND CROP RESPONSES TO HERBICIDES .

Prepared by Bruce J. Thornton
" EXPLANATION °

Classification as based on responses to herbicides:

I (Very Sensitive) Any perennial plant that is killed at indi-
: cated stages of 'growth with optimum appllca—
tion of a herbicide.

IT (Sensitive) Any perennial plant that is controlled by an-
optimum appiication of a herbicide et indi-
cated stages of growth and is killed by
repeated treatments.

ITI (Semi-tolerant) Any perennial plant that is controlled by an .
' : optimum application of a herbicide at indi-
cated stages of growth but is usually not killed
by repeated-applications.

IV (Tolerant) Any perennial plant that is not controlled by
applications of a herbicide at indicated atages
of growth and-is not killed by repeated treat-
ments.

Abbreviations:

Above Roman numerals are used to indicate response of weed or crop

plant to herbicide.
2,4-p = 2,Lh-Dichlorophenoxyacetic acid
2,04,5-T = 2,4,5-Trichlorophenoxyacetic aciq
MCP a 2—methy1 Li~chlorophenoxyacetic acid (Methoxone)
Ay, E, S, indicate amine, -ester, or sodium salt. LV = low volatllity.
Am = ammonium sulfamate (Amate); AT = ammonium thlocyanate‘ Bor = boron-
CMU = 3—P-chloropheny1—l,l;dimethylurea, IPC = Isopropyl N-phenyl carbamate
M = maleic hydrazids; NaC = sodium chlorate; Pbor ='polybor;.
PborC = Polybor-chlorate - R -

The basis for cla651f10at10n is that adopted by the North Central‘Need
Conference in their 1950 Research Report. . : _



CLASSIFICATTON OF HERBACEQUS WEED RESPONSES TO HERBICIDES

Herbicide and appli- lstate or | Spring Fall
Common. Name Scientific Name cation per acre iProvincel growth | Bud Bloom | growth
Agoseris Agoseris sp. AE 2,L-D b 1b. | Colo. II I
Aster, woody Lylorrhiza parryi |IE 2,L-p 1-2 1b. | Wyo. 1T I I
Bermuda grass: Cynodon dactylon TCA - 90 lb. | Ariz. 1T
Bindweed, field Convolvulus arvensis A 2,0L-D 1 1bv, | Ariz, I
(Small-flowered
morning glory) A 2,L-D 1% 16, | Calif. 11 I
AE 2,h-D 1 1b, | Mont. III IIT | ITI
AR 2,4-D 1.1 1v. | Utah. i ? I | 11 I
AT 2,4-D 1 1lb. | Mont. 1T IT | TIIX 11
AE 2,L-D 12 1%, | Uyo. . II 11 II IT
AE 2,L-D 2 b | Mont. II II | IIT
AE 2,4-D 2 12. | Golo. T | oIr 11
AE 2,l-D 2 1b. | Tdaho I | II T
Biscuitroot Loma£ium leptocarpus AE 2,1-D _2.1b, | Utah II 17 111 IIT - |
E 2,l,5-T 2 1b, | Utah I 11| I 111
Bouncing Ret Saponaria officinalis AR 2,5-D 2 1b, | Colo. III
Burdock’ Arctium minus AE 2,L-D 1-2 1b. | Colo. T I II ]
Carrot, false Pseudocymopteris montanus | AR 2,4-D - ~ L 1%, | Colo. II° I1'
Cattail, common Typha latifolia 457 2,4-D © 3-L 1b. | Utan” IV III
A 2,4-D L 1b. plus
| TCA or Am 20-L0 1b., | Utah 2 I III

g




Herbicide and_apﬁli—

‘State or

_ y - Spring Fall
Common Name Scientd fic Namg cation per acre Province | growth Bud |Bloom grovwth
Gatbail, common Typha Latifolia LVE 2,h-D 3-6 ib. | Utah 11 IIT
{continued) i
LVE 2,b-D k4 1b. plus
B.oil 5-10 gal. Utah 1T _ 1T
Aromatic ofl Utah I1,IIT TII B
Lhickweed, mouse~ear| Cerastium vulgatﬂﬁ ' 'AE 2,L-D 1 1b. Colo. 1T T
Chicorxy Cichorium infybus AE 2,4-D 12 oz. Calif. II II ITE I
_ AE 2,lD 1 1b. | Colo. 17 | Ir
Cinquefolls Potentilla fillipes
and glaucaphylla AE 2,L-D L 1b. | Colo. 11 11
Dandelion Taraxacum officinale A 2,0 1 1b. | Idaho I I II I
E 2,4-D -1 1b. | Mont, II I1
E 2,L-D ). 1b. | Idsho T I I I
AB 2,l1-D 1~2 1b. | Colo, - - IT | . II |
- AE 2,4-D 2 1b. | Utah 11 1T | 1T 11
Déntﬁonia, timber Dénthonia intefmedia. AE 2,L-D i 1b.- | Colo, vl IV -
?gath camas Zygrders gramineus AE 2,1-D 2 1b. | Wyo. 1T Ir | TiI
fock,_curl& ﬁumex éyispus A 2,L-D 12 oz. | Calif. I 11 | IIX II
AE 2,L-D 2:1b. | Colo. III
Dock,_veined Rumex vern.sus AE 2,L-D 2 1b; Colo. ITI
Garlic Adlium ;iheaie A 2,L-D 12 1b, | Ore. 11T Iv

He



Herbicide end appli- |State or

6L

‘ Spring N
Gommon_Na@e Scientific Name cation per acre }Province Growth. Bud Blocm “Growth
Garlic Allium vineale E 2,L-D 13 1b. | ore. 11 IIL
(continued) - - T
_ E 2,L,5-1 1% 1b. | Ore. IIT 111 .
Goatsrue Galega officinalis AE 2D 2=l 1b. | Utah 11 1 I I ]
Goldaster, hairy Chrysopsis villosa | AE 2,b-D L 1b. | Colo. TI IT
Goldenrod, decunbent|Solidago decumbens | AE 2,L-D L 1v. Colq. II I E
Groundcherry Fhysalis lobata E AE 2,4-D 2 1b. | Colo. IV IV
Physalis subglabrata Fvgng;g:gw | 3 lﬁ. Idaho _ L IIT ] iII- B
AE 2,4-D 2 1b. | Uish v v v IV |
| 4B 2,057 2 1b. | 1deho 11 II
Harebell (Bellflower]Campanula SpPs AE 2,l-D 1-4 1b. | Colo, IV IV IV v
Hemlock?_poison Cicuta douglasii AE‘2{h—D 1 1b. | Colo. I-IT | I-IT
Cicuta spp. AE 2,L-D 2 1b, I.Wyo._ I II
Hemlock, spotted Conium maculatum AE 2,4-D 2 1b. | Utah 11 I IT I
Horset=il Equiseﬁum arvense AR Z,h—Dlhl 2 lb. IIIdahé 1T I1
Johnson grass Holcus halepensis TCA 90-15. l Ariz, I
Knapweed, Russian Centaurea repens AR 2,4-D 2=l 1b. Ceolo. ITI-711 ) ITI1-Iv | III-1IV
: {picris) -
AE 2,L4-D I 1b. | Idaho 1I 11X v
E 2,4-D 2 1b, | Mont. 11T il -
1 E _2‘,'1;-1)‘ ), 1b. | bont. 11T : ITT




- Herbicide and appli- | State or {Spring | Fall
Commen Name Scientific Name cation per acre Province |Growth | Bud - |Bloom Growth
Knapweed, Russian’ B 2,4-D 8 1b. | Mont. 1T III

(continued)}
‘ | AE 2,L-D 1-L 1b. | Utazh v TV IV v
A 2,4D 1 1b. Tyo. ITI 11 Il II
_ (2 treatments year) B
Larkspur, low Delphinium geyerii AE 2,L-D 2-h 1b, | Colo. III ITI-IV
ArS 2,L-D 2 1b. | ¥yo. II 1T Iv
Larkspur, Menzesis |Delphinium menzesi AE 2,L-D . b 1b. | Colo. TI 11
Larkspur, Tall Delphinium barbey E 2,h-D 2 1b, | Wyo. IT IT 1T
Larkspur, tall Delphinium occidentale AE 2,L-D 2 1b. | Utah Iv v v v
Lettuce, blue _ |Lactuca, pulchella AE 2,L-D 1-2 1b. Colo. 1T IT-I1T
Licorice, Wild Glyeyrrhiza lepidota AE 2,L-D 2 1b, | Colo. II I
Loco weed o%ytropis lambertii AE 2,L-D 1-2 1b, | Wyo. IT I I :
Lupine,. mountain Lupinué alpestris AE 2,L-D L 1b. | Colo, 1T IT
Lupine, silvary Lupinus argenteus AR 2,4L-D 2 1b. | Wyo, I1T IT II
¥Mallow, common Malv%_neglegta AR 2.4-D 2 1b. Colo. II IiT
Mallow, alkali Sida hederacea AR 2,L-D 1-2 1b. | Utah Iv v v w
Milkvetch,two-groovedistragalus bisulcatus AR 2,4-D 1 1b. | Wyo. I I I
Milkvetch, narrow  |Astragalus bipinnata AE 2,L-D 3 1b. | Wyo. II II IT
leaved
Milkweed, poison Asclepias subverticillata | E 2,4-D 2 1b. | Colo. II I1T
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] Herbicide and appli- State or [ Spring Fall |
Gommon Name Scientific Name cation per acre Province _(_‘:_rowt.h Bud | Bloom Growth
. Milkweed, purple . _ i
flowered |Asclepias purpurea A 2,L-D L 1b. | Idaho ITT IIT ____*l
i&ilkweed, showy Asclepias speciosa Ef 2‘,11—]3 2k 15. | Colo. IV IV Iv IV
Morning' glory (large . S | | |
' Flowered) Convolvulus sepium En 2,L.D _ 31 1b, Utah I-11 I-1T | I-1T I-11
.Mul;e ear Wyethia amplexicaulis E 2,4-D 2 15. U‘c.:::lh iI 11 K
Mollen Verbascum thapsus FA é,kliwﬁ | 2 1b. - %10. T |II-T1T
Nettle, stinging Urtica sp. B4 2,1D ) 1'1}:_;. CO;Lo. I 11
Nettle, white horse |Solanum elaeagnifolium LQZ, L-D _ 1=2 lb Ariz IT I1
Onion, wild Allium acwmmatum 4E 2,L-D 2 11'3. Ut‘ah II 1v 1v Iv
Penstamon, Rydberg |Penstamon Rydbergii AE 2,L-D ‘ L Jb :C'?olo. I1 171
Pignut, Indian Hof frmannsegsia densiflora_ A-‘24, L‘."D 1-}-2 1b, IAr-iz_. IT
Plantain, common Plantago major 32,‘11-[) ___ .12 c;z. . 6&‘_§Lif. II
AE 2,1-D 1-2 0. 'It:'ézlo. | 1T 1 )
Plantain, buckhorn |Plantago lanceolata A -2,14—1') 12 <-:z, Ca]._if _ II -JIZI
Povertyweed, silver-|Franseria discolor AE 2,4-D 2 1b, .t}_q}o. o IT II
leaf . -
Povertyweed, mouse- |Iva axillaris AE 2,h-D 2 1b. | Colo. II 1T TIT
= i5 2,40 12 10, | Uten wo | W | 1 | I
AE 214D 2-3 1b. | ¥yo.. 1| oo T |

L¢
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| Herbicide and appli- [State or| Spring | Fall
Common Name Scientific Name calion per acre Provinece | Growth | Bud |Bloom Growth
Povertyweed, woolly- Franseria tomentoss IAE 2,4-D 2 1b. Colo. | 11T III-'
leaved (bur ragweed) - -
Quackgrass Agropyron repens NaC 6L0 1b, | Ore. 11 I1I
| 'N.aC 320-800 1b. Iitah IT-IIT I-TT
CI‘A'U: . 10 1k, | Ore. I IT
Cug 20 1b. Utzh I];
CMU LO-80 1b. | Utah 1
TCA 120 1v. | Ore. 1 | 1 oIz I
NaTCA 80-160 1b. | Utah 111 111
NaTCA 320 1b. | Utah | II-TIX
I| _Mate 64O 1b, | Ore. iz T T iv
I o 610 1b. | Ore. I 11 | 11 v
| IPC (oil) 10 1b. Oré. IIT II'II IIT II-111
_ ¥H 10 1b. | Ore. 111 | IIT | I 1V
Ragweed, peremnial |Ambrosia ésilostachya
(western) {coronopifolia) AE 2,4-D 2 1b, | Wyo, I. I I
Sedges carex sp. AR 2,4-D Ly 1b, Colo.l v IV
Skeleton Weed Lygodesmia juncea AE 2,4-D 3 1b. | Mont. 111
AE 2,4-D - . 2 1b, Colo, II 11 . ITI-
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, T Herbicide and appli- | State or 1Spring ! Fall
Common_Name Scientific Nanme cation per acre Province |Growth ! md |Bloom Growth |
Smartweed, perennizl Polygonum coccinium IVE 2,L-D 3-4 1b. | Calif. l : I

{swamp) e ‘ .
LVE 2,4,5-7  3-L 1b. | Calif, 1T
Sneezeweed, orange |Helenium hoopesii [AE 2,4-D 4 1b, | Colo. 1V 1T 11 IV
sSpurge, le;afy -Euphorbia esulal AR 2,L-D 2~k 1b. | Colo. 11 111 =
4k 2,L4-D 2 1b., | Mont, ITT 11T .
AR 2,L-D i 1b. | liont. I I1 111 1T
A 2, LD 8 1b. | Mont. 17 II
A 2,4-D 6 1b. | Wyo. IIT | I II v
LVE 2,L-D L 1b. | Mont. II L
E 2,4,5-T t 1b. | Mont. II
2,4,D acid L 1b. | Mont, III
| Frochlor &30 1%, ! Monbt. 11
Prochlor 500 1b. | Mont. T
Prochlor 600 1b. [ Mont, I .
Endothal 2,4,8 1o, | hont. | IV
Pbor 4800 1b, | Colo. I
Pbor-C - 2400 1b. | volo. I
| NaC 960 1b. Colo. 11
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Herbicide and appli- [(State or | Spring Fall
Common Name Scientific Name cation per acre Provingé Growth| Bud | Bloom GrOWﬁh
Thistle, Canada Cirgium arvense E 2,L-D 1 1b, |Mont., I1I
| E 2,4-D 2-4-1b. | Mont., Jue
A 2,L4-D 2 1b, |[Ore. 11 I0 | 11T 1T
A 2,L-D 3 1b. . | Idaho TI II | III II
. AR 2,L4-D 1-2 1b, |{Utah IT-1T3 |IT-T1T | IT-I1I ]
A% 2,L-D 2 1b. ~ | Colo. 111 IT | ITI
AE 2,bL-D 2 1b. lWyo. o I 111 IT
A 2,0,5-1 2 1b, | Ore. IT IIT | I31-1V | TIT
E 2,L,5-T y 1b. | Mont, 1T
A MCP 2 1b, | Ore. I I 111 1T
A WCP « 2,L-D
1:1 2 1b, | Ore. I I | TIT TIT
NaC 640 1b. | Ore. I I I ) 1
_ oy 10 1b. | Ore. II | IIT | I 111
Thistle, perennial Sonchus arvensis | AR 2,'h-D 1;2 1b. | Utah IT-ITT |IT-IIT | II-T71%
. AR 2,4-D 2 1b. 'Wyo. 1T 1T 111
A 2,4D 3 1b. | Ideho IT | 13 I
E 2,4-D 3 1b. | Idaho I1 | IIT 11
‘ '-Iarrow-, western Achillea lannulosa AE . 2,4-D. ' L 1b. Colo, T II




Merbicide and avpli- | Steie or | Spring) { Fall
Common Name Scientific WName cation per acre Province 5 Growth| mud |Bloom Growth
White top (whiteweed)| Cardaria draba AES 2,L4-D 3 1b, | Mont, p IIT Ir | IIr - |
(Lepidium draba) [ ‘
|AE 2,5-D 13-2 1b. | Utah II-IIT |II~TIT .JFI-IIT | II-I1T
AR 2,L-D 2 1b, | Colo. ir 11 11
| 4B 2,U-D 2 1b, | uyo. ITI u | 1 11
A 2,L-D 3 1b, | Idaho 11 II 1T . - I
,_ ] - -
£ 2,,-D - 2,5,61b. | Mont. II I1 | 111 11
IVE 2,h-D  2,l,6 1b. | Mont. S IIT ' III
2,4-D acid 2,4,6, 1b.| Mont. ITT_j IIT
E 2,4,5-T 2,k 1b. | Mont. 11
r" T hd —— -
Endothal 2,4,8 1b. | Mont. v IV L
White top, globe Cardia pubescens A% 2,L-D 15-2 1b, | Utah IV -
podded | | _ '

Th




CLASSIFICATICN OF PERENNTAL CROP RESPONSES TC HERBICIDES

Herbicides and appli-~ |State or | Pre- Seed- |Spring | Estab-
Common Name Scientific Name cation rate Province | emerge |ling Growth | lished
Aifalfa Medicago sabiva A 2,4-D 3/4 1b. |Mont. II |

A 2,L-D 3/l 1b. | Calif. I I I |

A 25,11_1 2 1b, |'Colo. I IT IT

A 2,h-D 4~8 1b. | Utah 111

DN select. 3-5 gt.

100 gal. water Calif, v

DN gen, 1 gt.

50 gal. Diesel

70 gzl. water Calif, IV

DNOSBP 6-12 1b. | Utah v IV

NaPCP 20-40 1b, | Utah IV

NaTCA 4,6,8 1b. | Utah II

NaTCA 80-320 1b. | Utah IIT itr

o 1-L 1b. | Utah 11

CMU 20 1b, | Utah IT

CHu L0-80 1b. | Utah I

NaC 300-800 1b. | Utah I I

IPC 3 1b. | Calif, 1y v v

2t



. T - Herbicides and appli- | State or |Pre- |Seéd- |Spring | Estab-
Common Name- ~ > . |Scientific Namé 5 - cation rate " .° Prou“l’nce__ emerge ! 1ing | Growth | lished
Clover,.‘ladino -~ |Trif#flium regens,. [“a2,b-D 3/l 1b, .| calif. 1| 1 1V
- var.  lutum . coA : . . .
noLT DN select. % -3-5 qt. | Calif. V-
100 gal. water : '
TPC 2 '3 1b. | Calif. IV Iv , v
Ciover, red Trifolium pratense DN select. 3.5 qt. | Calif. IIT1.
Lo ) 100 g=21. _water, - : B
IPC o 316 | Calif. - | IV v " IV
Trefoil, pr.pstr‘a\xt'e Lutus cormiculatus A 2,h-D 3/k 1'0._| Calif. I 1 111
o 1PC 3 1b. | Calif. v v v

tn
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PROJECT 4. UNDESIRABLE WOODY PLANTS OF FOREST AND RANGE LAND

Clyde W. Doran, Acting Project Leader
SUMMARY

Individual reports that follow present some of the. 1950-51 research work being
done on Ribes, velvet mesquite, big sagebrush, chamise, live oak, s¢crub-oak, pinyon,
juniper, poison oak, blackberry, rose, snowberry, ash, and alder in'the western
Ur:iised States., These reports describe only a fractlon of the work accomplished on a
few plant species, but are good examples of the type of effort being made to control
wndenirable woody planta. Wide variations in the nature and size of problems and.
presivle application of research results occur among the plants discussed. For
e3lsple, Ribes eradicetion to conttol blister rust in white pine forests brings to
wind an entirely cifferent set of conditions, technigues, and values ‘than the con-
trol of mesquite, which infests millions of acres of valuable range and pasture land
'in the Southwest, or the contirol of poison ozk along roadways, fence rows, and rec-
reation areas. Practical trez‘ment recommecrndeticns have been made for some plants,
ard action programs are under way. For othar plants satisfactory control methods

kave not been psrfected, or high coscs delsy cxtensive application.of research .
results. - ' a

On relatively low-value forest and range lands practical and economical con-
trol methods are hard to contrive., The inaccesuibility of these lands, the rough:
topography, variable soils, and growing conditicnis present innumerable draw-backs
to attaining practical plint control, The advaiifages of range land brush control .
in increasing the grass-cover ard fuzilitating livestock movements may be obvious
to the stockman. On tre otrer hand, the watershed manager or the big-game marager
might recognize some disadvantages caused by eliminating brush on certain sites.:
At any rate it is often impossible to prove these advantages or disadvantages on &
dollar-and-cents basis,

I will not try to summarize the followirg reports or prophesy regarding future

developments, but merely point out a few interesting high lights, Owing to the many

complex factors involved, it is dargerous to generalize treatment results much mdre
than the authors have already done in swmmarizing results of their work.

In Ribes suppression work, the Bureau of Entomology and Plant Quarantine
recognize that (l) a certain variety of one species of Ribss requires a different
formulation for spraying than the species itself} (2) effective dosages and volumes
of follage sprays differ for young and old age classes of Ribes and associated brush;
(3) both dosage and volume are apparently contributing factors tors in gotting effective
kills by basal-stem treatment; (ugaoil-soluble dyes, when mixed with 2,4-D.and:2,4,5-"
formulations act as merkers to speed crew work and permit ready supervisory checks of
the thcroughness of coverage; and (5) two or mors low-dosage treatments have proved
. to be fully as effective as one or two treatments in which 10 to 20 times as much
chemical had been used.
The work on velvet mesquite by the Southwestern Forest and Range Experiment
Station shows that tho spring season is best for spraying with selective herbicides.
This optimum period in the spring is recognized by observation of the growth stage
of mesquite., Of seversl concentrations tested, 5,000 p.p.m. of either the amine or
8 low-volatile sster form of 2,4,5-T produced the’ highest pencentage of apparent
plant kill. Additions of wetting agents to water solutions resulted in significantly
higher plant killa. The use of radioactive isotopes to trace the translocation of
herbicides in mesquite Seedlings shows that movemesnt is very. limited. In no case wae
zore than 23 percent of the material deposited on the leaves moved downward. This:



Y
helps to explain why mesquite, with its vigorous sprouts, is so difficult to kill.5
In an extensive series of airplane-spraying treatments on mature mesquite south of
Tucson, Arizona,. it. was found that soil moisture alone dld not have a 51gnificant
effect on the- tcxIcity of selectlve herblcides.'> " : S -

: The chamlee problem is qu1te lmportant in Callfornla, and the Botany Division
of the Unlversity of Californie is the first to report on the successful use of .~
chemicals in controlllng chamise. The report stresses the important factors con-
tributing to effective control, such as the use of oil emulsions rather than water
carriers, and the role of grass competition in reducing the rate of growth and vigor
of chamise seedllnge. Another report of an experiment on live ozk in California
shows that although basal-sprey treatments alone were not effective, the cut-surface
method of applying. chemlca;s was effective in killing llve oek. '

Results of - prellmlnary tests by the Rocky Mountain Forest and Range Experi-
ment Station in.Colorado indicate that basal~bark spraying offers promise for con~
trolling scrub-oak and small pinyon ‘and juniper trees. Limited tests indicaté’ these

plants are not generally susceptlble to foliage sprays. o '

Several reports on the control of big sagebrush show that progress has been
made in the past 2 years in developing effective chemical treatments. However,
variations in the success reported: from different sectiéns of the country are per=
plexing, Both 2,4-D and 2,4,5-T kill big sagebrush when applied in the proper
amounts at the proper time. 2,4~D apparently produced very excellent kills of sage-

brush on a Bureau of Reclamatlon project in Strawberry.Valley, Utah, A formulation
containing both isopropyl and amyl esters of 2,L,5-T 4ppéared most toxic in exten-
sive tests in Wyoming by the.Rocky Mountain Forest and Range Experlmenf Station and
the Bureau of Land Management. Colorado Agricultural Experimént Station Teports - '
that the same treatment gave different results on different sites -- 65— ~percent kill
on swales as compared:to 35- or 36-percent kills on ridge or sidehill, The develop~
ment or growth stage of sagebrush at the time of chemical application” is apparently
a very important factor contributing to successful kills. How to recognize this
period of greatest susceptibility appears to be difficult. The possibility of using
the plant-development stage of essoc:eted wvegetation to indicate the: optimum perlod
may aid-in this respect... After it is perfected, chemical control of big eegebrush ‘
will undoubtedly find its best use: where there is a fairly good understory of native
grasses. ' Release from competition with sagebrush may permit thess grasses to spread_
and become more vigorous. One should remember that big sagebrush may be desirable”
on some sites; yet undesirable on others. Wherever the range is in need of reseed- :
ing, mechanical methads of eradicating. sagebrush .at present are cons1dered more
sfficient and economical than chemacalAcontrol.

Another klnd of puzzle that confronts researohers is 1llustrated by ‘the work
at Oregon State College -in developlng a program to control nuisance shrubs aléng -
roadways, fence rows, and drainage ways. One can appreciate ‘the difficulty of
formulating a epeclflc treatment that would contraol poison oak, blackberry, end
a half dozen ‘other shruos occurrlno in close assoczatlon..

[
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*REPORTS OF INDIVIDUAL CONTRIBUTORS

"USE of 2,4-D and 2,4,5-T for Ribes eradication in the ' western states.
Offord, H.R., Moss, V.D., Quick, C.R., and Burrill, W.S. During 1950-51, 2,4-D
and 2,4,5-T were used in regular blister rust control work for the suppression of
Ribes spp. on 6,690 acres (5,190 treated by ground equipment and 1,500 by helicopter:
of white pine forest land in California, Oregon, Washington, Idsho, Montana, Wyoming,
and Colorado. Currently approved procedures are as follows: e , : .

(1) The application of aqueous sprays of 2,4-D or 2,4,5-T as foliage treat-
ments during an approximate é-week period of vigorous growth. This corresponds to
the period from the first sign of swelling of the fruit until they are about two-
thirds size. For selective spraying of Ribes in California, 2,4-D 500 p.p.m. acid
equivalent, (AE), or 2,4~D 500 p.p.m. + 2,4,5=T 1,000 p,p.m. is used for the eradica-
tion of Rib2s rcezli and R. nevadense. The mixed formulation is necessary for sat-
isfactory kill of a varietal form of R. roezll occurring at the northern end of the-
natural range of this speciss. During 6 years of operations work the average volume
used per acre has been about 150 gallons., In the other states named above the sev-
eral important species of Ribes require about 3,000 p.p.m. (AE) of 2,4,5-T for satis-
factory kill from a single spraying. Several esters, amines, and the sodium salt of
2,4=D and the isopropyl and butoxyethsnol esters of 2,4,5-T have been found effec-
tive. For all foliage sprays, summer oil emulsion is added at the rate of 1 gallon
for each 100 gallons of spray solution. '

(2) The use of 2,4-D, 2,4,5-T, or 50/50 mixtures of them in ester form
(5 percent total AE) diluted with Diesel oil and applied to the basal stems of
intact Ribes. Effective basal-stem treatments can be made any time during the year,
though results are consistently highest during the period of vigorous growth.

(3) The applitation of 1 percent (AE) 2,4-D or 2,4,5-T in 0il or water to
the cut-off root crown of Ribes spp. .

Agueous sprays are applied (1) by conventional high-pressure sprayers equippec
with 1/2-inch main-line hose and 1/4- or 3/8-inch lateral, (?) by knapsack sprayer
fitted with a double-acting trombone pump, or (3) by low-volume knapsack sprayer
operating at 300-1,000 pounds per square inch., Basal-stem work is done largely with
knapsack sprayers equipped with trombone pumps fitted with small orifice fan nozzles
and oil-resistant washers and retainers. .

" During 1950 tests of herbicides.in the western white pine type of.the North-
west wers concerned with studies of dosage-volume factors related to broadcast '
power spraying of young and old age-class Ribes lacuetre and R, viscosissimum and
associdtgd brush. On twelve 2-acre plots and sixteen l-acre plots concentrations
of 500, 1,000, 1,500, 2,000, 3,000, and 4,000 p.p.m. (AE) and volumes ranging from
150 to 400 gallons per acre were used. Analysis of results in 1951 showed that the
most economic and effective spray treatments are as follows: (1) For young Ribes
1,500 p.p.m. of sgueous 2,4,5-T with 1 percent summer-oil emulsion applied at . the
rate of 200 to 250 gallons per acre; (2) for large populations of mature Ribes
1,000 p.p.m. of aqueous 2,4,5-T with 1 percent summer-oil emulsion at 200 gallons
or more per acre. The volume used should be enough to wet all Ribes and brush of
comparable height., The object is to kill as much brush and Ribes as possible at
lowest initial cost to facilitate the second or clean—-up spray. Where mature Ribes
bushes are less numerous and can be treated selectively, 2,000 p.p.m. of 2,4,5-T
is . recommended.
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- In California sugar—pine -areas. 424 field plots.ware established during 1950 !
on Ribss roezli, R. cereium, and R, nevadense. These tests were concerned chiefly
with the douage and volume of 2 A-D and 2,4,5-T ester~0il solutiona needed for effec-
tive kill in basal-stem work, and with low-dosage (50 p.p.m. AE) application of
aqueous 3prays of 2,4-D designed to defoliate and produce lasting systemic effects
on Ribes highly- sensitlve to this toxicant. Results of the 1950 tests showed that
for basal-stem work a ZT/ O mixture: of the low-volatile esters of 2,4-D and 2,4,5-T
(2% percent by weight _%of each) averaged about 10-percent better kill of Rlbes
roezli than 5 percent 2,4~D or 5 percent 2,4,5-T alone. Both dosage and volume.
apparently are contributing factors in gettlng effective kill by basal-stem treat-
ment. For R. roezli of average size about 0.1 ounce of 2,4,5-T or 2,4-D acid - in
2 fluid ounces.of diluent was needed for 90-percent kill or better. On the basis
of practical consideration of weight and volume of toxicant to be used, oil solutions
containing 5 percent by- welght of the active to xicant are recommended.

In 1951 the following markers were tested in formulatlons of 2,4-D and 2,4,5-T
used for basal-stem work: Oil-soluble dyes (red; yellow, orange, blue, and blacks
oil-white house paint, aluminum paint, and lampblack-in oil. The most satisfactory
marker proved. to be an.oil-soluble red (bright scarlet) used ‘at .the rate of 1.table-
spoonful of dry dye (as furnished by the manufacturer) for each ‘gallon. of 5~percent
phenoxy ester-oil., Use of this marker speeded crew work and permitted ready super-
visory check of the thoroughness of coverage. From results of 1950 and observations
at the end of the 1951 field season it is concluded that complete kill of foliage
and nearly 100-percent kill of live stem can be-obtained by spraying R. roezli
with aqueous 2,4-D in concentration of 50 p.p.m. AE. Two or more appllcatlons of
these dilute 2,4-D sprays (two in 1950 and one in early 1951) resulted in nearly
100-percent bush kill, Two or more low-dosage treatments have therefore proved to
be fully as effective as ‘one .or two treatments in.which 10 to 20 times as much
chemical had been used. Bureau of ‘Entomology and Plant Quarantlne, Agrlcultural
Research Adminlstr&tion, U. S Department of Agrjculture, berke\ey, California,

RELATION o__growtn staPo and beason to toxioltv of 2.L,5~ T PGBE ester applied
to velvet mesquite. .  Cox, Don K.. Studies were initiated:in the spring of 1950 to
determine at what, growth stage, and during which season, velvet mesquite (Prasopsis
Juliflora var. velutlna /Woot./ Sarg.) ia most- sensitive to foliage sprags .of
2,4, 5—T PGBE ester.

Formnlatlon used was 5 OOO p- p m. (O 5 percent) 2 h 5-T PGBS -ester in a 1: 4
nontoxic oil-water: emdsion using 1 percent Riverdale; dlspersant #6 as the emulsify-
ing ‘agent.; - Application was- from.a "sur-shot'' spray can using 40~6C p.s.i. pressure.
Two hundred ml. of solution was used on each tree and provided complete coverage.

At biweekly intervals, beglnnlng w1th first appearance of leaves and ending
when leaves-had fully matured, a group of three trees was sprayed. With each sub-
sequent. group one tree from the previous group was resprayed, Treatments wers
applied in the spring of 1950 and replicated in 1951. The study was repeated during
the fall of 1950 when trees appeared dormant but had full foliage and in the summer
of 1951 beginning just prior to inception of summer growth and ending with cessation
of growth.

Phenological manifestations of the most sensitive spring growth stage are
full-zize succulent leaves, catkins-bloaming, and pods ranging in lefigth from 1/4
to 1-1/2 inches. Forty percent apparent plant kill was realized during the period.
The growth habits of velvet mesquite are extremely variable and only an average of
the aforementioned characteristics can be rsalized.
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.Treatments applied from-October 3 to November 7, 1950, .are characterized
by extreme variability in reaction and a low percentage of plant kill. The- plant
i1l produced all occurred during the 2-week perlod Just prior to the time leaves
yellowed and winter dormancy began. :

The summer phase of thls study was initiated on July 30, 1951, and continued
with treatments at biweekly interwvals through September 5, It is too soon after
application to interpret reaction to the herbicide. However, indications are that
application during the period of most active growth will produce the most favorable
results. No plants have been killed but 60-percent topkill has shown up during the
active growth period (July 30 to August 3 for 1951).- There was an immediate drop-
in topkill produced following this period with an average of 27.4 percent.

On the basis of the data it is felt that the spring season is optimum for
spraying with selective herbicides. The most sensitive period may be recognized
by observation of growth stage of mesquite, being on the average, from the tims
the leaves.reach full size and are succulent with catkins blooming to the period
when leaves are just beginning to harden and pods are from 1/4 to 1-1/2 inches
long. The period of active growth during the summer and the time prior to leaf
yellowing in the fall appsar to be the best times to spray during those seasons.
In neither instence has plant or topkill been sufficient to warrant recommendation
of herbicidal foliage sprays for control of velvet mesguite. It is probable that
respraying of treated trees may have some value outside the most sensitive period.
Percentage of dead trees within the period of susceptibility which had been re-
sprayed is not sufficiently high to make respraying an efficient control method.
Southwestern Forest and Range Experiment Station, Tucson, Arizona.

EFFECT of wetting agents and concentration on toxicity of 2,4,5-T applied .
as_a foliage spray to velvet mesquite. Cox, Don K. In August 1950, studies
were installed on the Santa Rita Experimental Range to test relative effectiveness -
of the amine salt and PGBE esters of 2,4,5-T at different concentrations in a water
carrier, and of the effect on toxicity of eight adjuvants added to a water solu-
tion of 2,4,5-T amine salt. Concentrations tested were 10,000, 5,000, 2,500,
1,250, and 625 p.p.l. Wetting agents were added at 1 percent by volume to a
5,000 p.p.m, solution of 2,4,5~T in water. .

Observations made 15 months after spraying show that 5,000 p.p.m. of both
the amine and ester forms of 2,4,5-T produced the highest percentage of apparent
plant kill, All other concentrations resulted in either no plant kill or -a very
low percentage of plant kill. Comparlson of the amine and ester forms of 2,4,5-T
indicates, in this study, that the amine is a little better, producing 60—percent
mortality as compared with 4O percent!for the ester.

Addition of the wetting agents increased the toxicity of the herbicide in
nearly all cases. Four out of the eight adjuvants tested produced a lOO—gercent
kill as compared with 50 percent for the control treatment (table follows



Effect of wetting agents on toxicity of the amine salt of
2,4,5-T applied as a foliage sp_ay to-velvet mesguite

- Percent ‘Percent
Wetting agent . top klll plant kill

Tween 20° - 1/ 100" " 60
Riverdale Dispersant No. 6 1/ 100 100
Tergitol 1/ 100 ‘ 100
Santomerse 88 1/ 100 100
Kreelon 1/ 100 100
Sterox CD 96 60
Shell Weed Killer Emilsifier 80 L0
Pexsyn 1206 . Th 20
Check : 79 ‘ 50

_/ Top dead, basal sprouts present

Results of these astudies indicate that water used as a.carrier for selec~
tive herbicides may produce plant kills as high as o0il or oil:water emulsions
and that 5,000 p.p.m. is' the:optimum Qoeage. Addition of. wetting agents increases
the action of the nerbicide probably by increasing the amount and efficiency of
absorption into.the leaves.. ‘Addition .of Riverdale Dispersant No..é, Tergitol,
Santomerse 88, and Kreelon tesulted in a plant kill gigriificantly. higher,than
that produced by the control- treatment° 'Soﬁthwestern-?orest and Rahge-Experiment :
Station, Tucson, Arizona. ' ; : B

TRANSLOCATION of 2,4- 91131 in velvet mesquite seedlings.- Blalr, Byron 0.
and Fuller, W. H. Killing of velvet mesquite (Prosopis juliflora var. velutina
ZTeotL7 Sarg.) when treated with folisge sprays of hormone-type herbicides is
dependent upon taanslocation of the herbicide to the roots and to dormant buds
in the root-stem transition zonei' Using a radioactive isotope incorporated in
a morpholine salt of 2,4~dichloro-5- 1odophenoxyacetlc acid and comdined at a
1: 12 ratio with nonradloact*ve 2,4~DI In water, and in water plus 1 percent
surface-active and coSolvent'agenfs (ad juvants), applied as foliage sprays to
B-week-0ld seedlings, the authors weré able'to show that movement of the herbicide
from the isolated segment sprayed had occurred. - Measurable amounts -of the radio-
active material were found which had accumulated in the stem above the cotyledonary‘
node, in the hypocotyl, and in the lower roots. In no case was more than 23 per-
cent of the materlal dep031ted on the leaves moved downward. :

'0f the adauvants tested (Tween 20, Shell'Wéed Klller Emulsifier, and Rlver—
dale Dispersant No. 6) 'all showed an increase in toxiclty to the -tissue sprayed.
Less of the herbicide was translocated when adjuvants were added to the solution -
(Riverdale No. 6 and Shell Weed Killer Emulsifier) but a greater relative amount
had accumulated in the roots. All of the aliquot semples weré prepared for
analysis at the end of 96 hours. 2 h-DI131 ‘had been reported as being only
60 percent as toxic as 2,4-D. Adguvants in the solution increased the loecal -
toxicity so that all p]ant tissue sprayed was dead ‘in 10 days. The 2 h-DIl31 :
in water alone produced no apparent contact damage durlng a b-week perlod of
observation, Limited movement of 2,4~DI 131 a5 found in this study may indicate
why 2,4-D and other phenoxy compounds have produded-erratic reactions when
applled to mature velvet mesquite trees.——D K. Cox. (Table follows )



Average percent movement of active material from the treated area
of the stem to untreated stem, hypocotyl, and root tissue of velvet
mesguite :seedlings 96 hours £fter trestment

Treat- ~Carrier for Total Ii31 Distribution in plant tissue
ment, 2,4-DI131 racovered Treated area Stem Hypocotyl Root

Pct. Pct. Pct., Pet. Pct.
A Water LL.LZ 97:714- 1.21 0060 0.[¢5
B Water «
1% Tween 20 4.63 99.35 0.33 0.18 0.14
C Water +
1% Shell Weed
Killer Emul~ ~
sifier 3.74 98.89 0.21 0.21 0.69
D Water +
1% Riverdale
. No. 6 4.50 99,52 0,16 0.10 0.22

Southwestern Forest and Range Experiment Stetion, Tucson, Arizona.

e ————————————————— e~

of selective hormone tvpe herbicides. Cox, Den K.  In April, August, and
November 1950, mass application of selective foliage sprays on velvet mesquite
(Prosopis juliflora var, velutina [ﬁbot;7 Sarg.) from an airplene was tested on
the Santa Rita Experimental Range, located 35 miles south of Tucson, Arizona.
Herbicides tested included the amine salt, isopropyl and amyl ester, and PGBE
ester of 2,4,5-T; and the PGBE ester of 2,4-D a3 well as a mixture of 2,4-D

and 2,4,5-T PGBE esters.

In order to test the relaticn of so0il moisture to toxiclty of the various
herbicides small plots, enclcsed by dikes, were set up within each of the spray
areas., JSufficient water was added to each of these plots during periods of from
3% to 5 weeks prior to the date of spraying to maintain soil moisture at or near
10 percent to a depth of 48 inches. The additional moisture, in all cases, resulted
in accelerated terminal growth on the mesquite in the watered plots as compared
with those on the dry sites,

Immediately following the sprayings there was some variation in reaction
between the watered and unwatsered trees. Increased sap exudation, marked defoli-
ation and, in a few instances, more topkill characterized the reaction of trees
in the wet sites. With the exception of a single tree, however, all of the trees
in the watered piots sprouted and produced regrowth.

Results of observations made from 12 to 18 months followlng treatment
showed that there was no increase in topkill during any season due to additional
8oil moisture. General differences between watered and unwatered sites were,
on the average, slightly less topkill with a tendency toward more rapid recovery
in the wet sites.

The usual response of velvet mesquits to adequate soll moisture is immediate
growth which continues as long as water is available and temperatures are suffici-
ently high. The excesaive terminal growth produced has been reported as being
indicative of the proper time for spraying with hormone-type herbicides. Findings
from this study show that soil moisture alone is not responsible for and does not
have a significant effect on the toxicity of selective herbicides applied to velvet
mesquite in southern Arizona. Southwestern Forest and Range Experiment Station,
Tucson, Arizona.
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RESULTS of a test on the chemical control of chamise sprouts (Adenostoma °
fasciculatum) and seedlings. Leonard, O. A. Although esters superior to the
isopropyl esters of 2,4~D and 2,4,5-T have been found to be effective against
chamise (low-volatile glycol esters, including the propylene glycol butyl ether
ester, butoxy ethanol ester, and A.C.P. 648) the following experiment is reported

. because the test was conducted sufficiently long ago to be relatively certain of

the results; it ¢learly shows the effect of adding some oil to the spray mixture;
and it demonstrates how native grasses have been released, because of reduced
competition with the chamise following the spraying.

The area was burned as the result of a wildfire in September of 1949. The
site selected for this test was at the base of a high ridge and was on a rela-
tively gentle slope for that area. The chamise sprouts were still small and varied
from just beginning to sprout, to shoots that were 6 inches long, Chamise seed-
lings varied from 100 to 300 per plot (110 sq. ft.). There was, also, a small
amount of perennial grass present (Stipa lepida), as well as a little nitgrass
(Gastridium ventricosum) and wild oats (Avena fatua), Plots were laid off in
triplicate, sach having an area of 110 square feet. The spray was applied with a
Champion Knapsack sprayer having a single TeeJet No, 3 cone tip. Each plot re-
ceived 379 ccs. of spray, which was equivalent to 40 gallons per acre. The soil
was a light brown clay and was several feet deep, with many intermingling rocks
present. The results as observed on November 12, 1951, are recorded in the
following table, .- oo

The results from this study demonstrate that oil emulsions of 2,4-D and
2,4,5-T were far more effective than water against both chamise sprouts and seed-
lings. The optimum percentage of oil to add was not determined, although there
did not appear to bé. any disadvantage in using Diesel oil alone in this test.

On the other hand, oil is harmful to grass and it would be desirable to reducse
the quantity of o0il used per acre to a minimum in order to minimize this injury.
At present, it appsars that es little as 1 gallon of Diesel cil per acre will
give results about as good as those presented in the table. There appears to
be very little difference in the effectiveness of 2,4~D and 2,4,5-T on chamise,

None ‘of the chamise plants ‘that sprouted on the present check plots died
and the percentage of natural .mortality of plants that sprouted following burning
outside of the experimental area appeared to be very low. On the other hand, the
mortality of chamise seedlings-on the check plots was very high and appeared to be
directly associated-with the abundance of grass. .

An attempt was made to estimate the effect of the spraying on the native.
grass cover in the fall of 1951. The results indicate that the spraying had a
marked effect on the quantity of grass on the treated and untreated plots, there
being about twice as much grass on the sprayed plots as on the checks. The con-~
trol of chamise on the plots surrounding the checks appears to have resulted in
some increase in grass on the check plots; the untreated chamise outside of the
oxperimental area averaged sbout.one-~fifth as much grass as on the average of the
sprayed area (all plots). These results seemed to indicate that chamise compstes
with grass and that theré was a considerable increase by either the suppression of
chamise or its removal; the converse of the above is well known—that is, that
grass competes with chamise, and reduces ita rate of growth and vigor.
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The effect of watery o0il émulsion, &nd oil.sprays containing the
isopropyl esters of 2,4-D and -2,4,5-T upon seedling.and ‘sprouting
chamigse. Treatédd on May 30 t& June-1,> 1950; data recorded on
' November 123, 1951. Burned in September 1949. : )
"Pounds ' . Percent kill Total 'Chamisefon

“Chigggal per- Diluent “of chamise live three.plots
‘acre . : Sprouts . Sprouts. Seedlings
' ‘ . Lo Pect. No.. . . No.
Isopropyl 1 Water a 47 11 . 42 .
ester of 1 25% Diesel emul. 62 13 20
2,4-D 1 - Diesel . , 52 16 3.
2 Water :- - LO 19 56
2. 25% Diesel eml., 77 -6 - 2
« 2 Diesel : T84 i 0
4 Water 80 6 3
-4 25% Diesel emnl © 97 1 .2
. 4, - Diesel 88 3 0.
Average of all 2,4-D treatmenbs - 70 . 9 - 1L
Isopropyl 1 water 34 27 65
ester of- 1 25% Diesel emul. : 61 . 1 5
2,04,5=T 1 Diesel - 80 6. 6 .
' 2 Water 28 20 59
2 . 25% Diesel emul. 72 7 5
2 Diesel 8l 5 2
L - Water 75 9 13
L  25% Diesel emul. - 100 0 0. .
4  Diesel IR 100 0 .0
Average of all 2,L,5-T" treatments 70 - 10 17
Check 1/ - 0 38 -4l

Average of all treatments:

. N

with water 15 39
with 25% emul. 78 - - 6
with Diesel 81 6 2

1/ Chamlse seedlings averaged 100-300 per plot at the start of the
experiment and-had decreased to 41 on three plots. (av. of 14 per
" plot) because of competitlon with- grass, ete. . )

Factors that contributed to the éontrol of the chamise in this experiment
were: (1) Proper timing. It was found that chamise control became poprer as the
season progressed the percentage of sprout kill in August being zero with 2 pounds
of the isopropyl ester of 2,4-D per acre put out in water. It has further been
found that chamise 1s most readily killed following burning, if the sprouts are
sprayed when they are still small. It is felt that a June or July burn would have
been better than the September burn, because there were probably some chamise
plants that had not had sufficient time to have developed sprouts at the time of
spraying. (2) <Competition with grass. Fortunately, there was grass on the
area where the plots were established and this grass had an opportunity to increass,
especially on the treated areas., (3) Grazing by cattle and deer. Cattle prefer
grass ‘to chamise and browse chamise very little; however, when grazing grass, they
do eat some chamise, and this may result 4n the death of some weakened chamlse
plants. . :
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Grass is generally sparse where old stands of chamise are present and ?
should be seeded followirig a'burn.. By obtalnlng a good stand of grass-on:
the chamise one should be able to bring to beatr the.combined effects of the -y?
spray treatment, grass competition,.and grazing against the chamise, the- 5ame -

as was accomplished in this experiment. = Botany Division, University of .
California, Dav1s Callfornla. o - v :

RESULT "of a cut-surface experlment on _interior live ozk. Leonard, 0. A.
On December- 4, 1950, interior live oak trees (Quercus wisllzenll) ‘were treated
as follows: (1) Bark not cut. Ease sprayed with L-percent 2,L,5=T (prop. glyc.
est.) in Diesel oil at the rate of 10 ccs. per inch of dlameter, or equivalent
to 2.4 gms. of acid for each 6 inches of diameter (VOlume pércent used, grams
per 100 ccs.). (2) Same treatment as No. 1 but moss around .the base of the
tree was removed. (3) Same as No. 1 except the outer dead bark was removed.
(4) Hatchet cuts were spaced every & inches around the trunks and all of the
above spray put in the cuts. (5) Same as No. 4, except the spray was applied
all the way around the stem on both the cut and the uncut areas. (6) Same as
No. 5 but moss removed from the uncut bark before treatment.: (7) Same as No. 5
except the outer dead bark was removed on the uncut areas. (8) The amine of
2,4-D (4 pounds acid per gallon) was placed in cuts sovaced é inches' apart, near
the base of the trees; this treatment received 1 cc. per cut. (9) Same as No. 8,
except this trestment. was 2 cdcs..per cut. (10) Same as No. 8, except this treat-
ment was 4 ccs. per cut--equal to 2- gms. of acid, (11) The amine of 2,4,5-T
(triethylamine) having an acid equivalent of 4 pounds per gallon, was applled
to cuts 4 inches apart, the same as with the amine of 2,4-D, One cc. was used
per cut, (12) Same as No. 11, except 2 ccs. were used per cut. (13) Same as
No. 11,  except. 14 ccs. were used: per eut, whlch was equlvalent to 2 gms. of acid
for each 6 inches: of” dlametsr'or -about” the same, quantity of acid used with the =~
ester in the basa‘-spray mixture, whlch was ‘2.4, gms ¢ The trees. treated in this .y
experiment varied in diamefer’ from 3 Yo 12 1nches, but most stems had a diameter T
of about 6 inches.

The foliage of the’ llve “oak trees turned brown a little sooner with the -
treatments where the*2,4, 5 T amlne was used than where the 2,4=D’ amine was used.
The effect of the ester treatments was; con51derably delayed. Rgsults as recorded
on the following’ table 1nd1cate that all of the’ cut- surface treatments, whether -
with the ester of 2,4,5-~T in‘Diesel fuel or with the amines of 2,4-D and 2 h,S—T
without any dlluent, were effective in killing the live oak trees. '

In another éxperiment which was conducted in January 1951 on larger llve _
oak trees, ‘killing of thé trees has .been’ mich slower ‘the best treatments in this
test was with 2 ccs. of “2,k, S-T amine per ‘cut and w1th the basal- -spray mixture of
L-percent 2 ol S—T ester in Dlesel fuel The final effect of the various treat-
ments in this test will not be known for some time. Thls test is mentioned be-
cause it demonstrates that while the cut-surface treatment may be guite effective,
that it sti)l needs to be stndied in order to learn more aoout the factors
affecting the success of the msthod._ (Table follows )
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The results of.a cut-surface experiment on interior live oak. Test

was conducted on Reamer Ranch near Rescue, California, in the Sierra

foothills early in December 1950. Readings recorded July 20, 1951.
Ccs.per Acid equiv. Bark cut Moss Outer

Material used 6" of vper 6" of every re- bark re~ Results

diam, diam. 6" moved moved
. gms.
L% 2,4,5-T esterl/
in Diesel fuel 60 2l - - - - No effect
" 60 2.4 - + - No affect
" - 60 2.k - + + 8 dead; 1 sprout
"(to cuts only) + - - 6 dead ‘
" 60 2.4 o+ - - 8 dead
" 60 2.4 + 4 - 4 dead
" 60 2.4 + + + 1 dead; 2 sprout
Amine of 2,4-D 1 0.5 + - - 8 dead
" 2 1.0 + - - 7 dead
" L 2.0 + - - 6 dead
Amine of 2,4,5-T 1 0.5 + - - " 10 dead
" 2 1.0 + - - 12 dead
Check 0 0 + - - No effect

1/ Propylene glycol butyl sther ester of 2,4,5-T
Botany Division, University of California, Davis, California.

BASAL-BARK treatments for controlling scrub-cak, pinyon, and juniper txpees.
Doran, Clyde W.  To determine whether basel-bark spraying is effective ;ypbnq
trolling scrub-osk (Quercus gambeli), pinyon pine (Pinus edulig) ), and Uuzg Juniper
(Juniperus utahensis) limited tests were conducted near Delta, Colorado, in 1951,
Preliminary results are described below:

Scrub-oak: At two sites (elevations 7,000 and 8,000 feet) 100 to LOO oak
stems were basally sprayed at each of two datea, April l and May 1, Both dates of
spraying occurred before leaf buds began to swell. Stems were sprayed in an 18-
inch band beginning at ground level with & solution of 1 pint Esteron 245 in
3 gallons of fuel oil (4-percent solution)., This dmount of solutlon treated
about 200 stems, which were 3 to 15 feet tall,

The treated scrub oak leafed out quite normally, but by midsummer consider-
able discoloration and defoliation was evident, A-total stem count on September 1
(before normal fall coloring and leaf drop began) showed that 73 percent of the
stems were completely defoliated. Branches were dry and brittle and the plants
appeared to be dying. No acorns were produced. The remaining 37 percent of the
stems were partially defollated, many retalning leaves only near the top. These
partly defoliated stems produced an abundance of acorns., The acorns were larger
than usual, having a diameter about the size of a quarter-dollar as compared to a
normal diameter of a dime. The April 1 date of spraying appsared slightly more
effective than May 1.

Since these observations were made during the first season following treat-
ment there is no assurance that the treated scrub-oak will not recover or produce
new shoots next year,



Pinyon-pine: Plots with 10 to 50 pinyon trees were.basally sprayed 55>'
on March 1, April 1, and May 1 at each of two sites (elevations 6,000 and 6,500
feot ). Ths same . treatment procedure was followed as descrlbed above for scrub—
oaks S5mall trees from 3 to 10 feet in height composed about 40. percent of the
total number of trees treated. Large trees averesged 15 to 20 feet in height.
Three gallons of 4% Esteron 245 solution treated 4O trees.

Needles on the smaller trees slowly became dry and brown while most of ,
the large trees showed little or slight discoloration, A stem count on September l ”
indicated that Merch 1 treatments were more effective than the other dates tested:
Small trees-~71 percent appear dead with needles all brown, 17 percent have nevdles
partially discolored, and.l? percent show little visible effect; Large trecs--

12 percent -have .needles-all brown, 27 percent have needl es. partially discolored,
and 61 percent show little effect of. treatment. . R

Utah juniper: The same treatments outlined above for pinyon-pine were -
applied to juniper trees on the .same sites, Juniper reacted 1n the same manner
as pinyon, but appeared less gusceptible to the basal spray.; n general; ‘only -
the foliage om the smaller trees became. greatly discolored. The March 1 date of
treatment appeared most effectlve,: Rocky Mountain Forest .and Range Eiperiment
Station, Fort Colllns, Colorado., . : L s '

CONTROL of blg aagebrueh wlth 2 L~D and AJA 5 ~T in western Colorago.
Doren, Clyde W.. . Big sagebrush (Artemlsla tridentate) is one of the most common
plants in the -West. It grows.on a:.variety of soils, withstands drought, provldes_
gome soil cover, and furnishes forade to livestock and game, However, big sage-
brush is often considered an undesirable plant; largely as s result of grazing
abuse, sagebrush now excludes or supprecsés palatable grasses .on thousands of acres
of rangeland. Numerous successful range. reseeding, burning, . and flooding proJects
illustrate how sagebrush: can be replaced by grasses. . Sagebrush does not. normally -
sprout, is .sensitive :ta fire, and is so. brittlie tnsat 1t is easily Killed by mechani--
cal methods. An effective and economical method of controiling big sagebrush with
selective harbicides appears to be desirable on many sites where mechanical nmethods
of control are not well adapted., Chemical control will probably find its best use
on ranges where there.is a fairly good understory of native grasses. Releass from
competztlon with sagebrush may permit these.grasses to gpread and becone more
vigorous. .. co o . :

Prellmlnary tests w1th foliage sprays of 2,4-D, 2. L,5-T and a mlxture of
the two were:made at two sites in.western Colorado b¥ the Rocxy Mountain Forest and-
Range Experimknt Station in 1949. Mobile ground-spraying.rigs were used to make - -
the tests on one—quarter acre plots. ,On the basis. of these tests, the more effec-
tive. treatn@ntS'were then demonstrated at two dlfferent sites in, 1950 and "in 1951'_.'

None .of the treatments were- lOO—percent effectlve in kllling sagebrush,
Several treatments caused an average defoliation of 75 to 95 perdent, but quite
often a small branch or twig apparently escaped thorough coverage with spray and *
continued to live.: Little or no radial translocation of herpicldes wes apparent
and only ‘those plants completely defoliated could be classod as déad.

Early spring treatments were more effectlve than those made later in the
geason. The exact date for obtaining best results differed with elevation of the
site, and development and growing conditions. of the brush. " The most effective time
for applylng 24 A—D appeared ‘to.be sllghtly -earlier than for 2,h S—T.

Only a hloh ester formulation of 2 4~D and 2 o2 5-T were tested. Both of them,
or a mixture of the two, produced some klll of sagebruuh when applied in dcsages
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of 2 pounds or more acid equivalent per acre. With few exceptions, percent kill
was in proportion to dosages applied, although L pounds AE per acre was the highést
dosage used,” 2,4,5-T alone appeared to give somewhat better kills than 2 u—D .
or the mlxture at similar dates and rates of appllcatlon.

Complete plant coverage was essential for good kills. Water carriers at
rates of 25, 50, and 100 gallons per acre were tested with a low-pressure ground-
spraying rig. Fifty gallons of water per acre resulted in less drift, better
plant coverage, and higher sagebrush kills than 25 gallons. However, 100 gallons
was no better than 50. o

Much more extensive experimental work on sagebrush control is being done
in Wyoming by the Rocky Mountain Station in cooperation with the Bureau of Lend
Management. A report of this work follows. Rocky Mountain Forest and Range
Experiment Station, Fort Collins, Colorado.

CHEMICAL control of big sagebrush (Artemisia tridentata) in central Wyoming.
Kissinger, N. A. and Vaughn, W. T. Investigation into chemical control of big
sagebrush in central Wyoming was initiated in 1949. The goal of this work is a
low-cost method for increasing the production of palstable native forage grasses
by reducing sagebrush competition on thousands of acres of rangeland in this area.
The experimental area is typical of much of the sagebrush-grassland in central
Wyoming between the elevations of 5,500 and 7,000 feet. Here the mature brush
plants dominate the aspect though they are seldom more than 12 inches in height.
They make up-about 40 percent of an all-age stand which averages 25 plants per
100 square feet. Other shrubby species include occasional plants of small rabbit-
brush (Chrysothamnus spp. ) and horsebrush (Tetradymia spp.). Notable in the herba-
ceous understory are palatable spscies of wheatgrass (Agropyron spp.), bluegrass
Poa spp.), and needlegrass (Stipa sp.). Forbs are infrequent and produce little
ir any palatable forage. Soils are sandy loams with a deposition horizon at 13
to 16 inches depth. Annual precipitation is near 14 inches and comes largely in
spring and fall.

A total of 57 different herbicide and carrier formulations were sprayed on
big sagebrush in 1949. The number of formulations was increased to 59 in 1950 and
reduced to 34 in 1951, All formulations were applied as follage sprays on what
was expected to be the optimum treatment date. Several of the same formulations
were also applied earlier and later dates each year to isolate the period of maxi-
mnm susceptibility. The large number of treatments has prevented use of replicate
plots. The more promising will be further tested in several replications in future
studies. The majority of chemicals tested have been vardious esters of 2,4-D and -
2,4,5-T, Others, including amine salt of 2,4,5-T, pentachlorophenol, arsenic
trioxide, maleic hydrazide, dinitro-o-sec-butylphenol, and dinitro-sec-butylphenol
have been tried but only on the expscted optimum dates for 2,4-D and 2,4,5-T.
Water, Diesel oil, and water-oil emulsions have been used as diluents or carriers
on all dates.

Tractor-spraying equipment was used to apply the chemicals on l-acre study
plots. Several treatments have been duplicated on one date each year by spraying
5-acre plots with airplane-spraylng esquipment.

In these studies, treatments are evaluated on the percent of plants, regard-
less of age or size, which are completely defoliated. Only plants which have
absolutely no living foliage 1 year after treatment are considered when comparing
total sagebrush kills. As may be expected, thers have been some inconsistenciss
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in the relative efficiency of .different treatments. Outside factors, such as
wind drift of spray and malfunctions in equipmént, will usually occur and: ‘cause’
variation in application. Some treatments have, however, given consistently -
outstanding results in spite of adverse treatment condltlons.

The growth stage at which.bjig sagebrush is sprayed is a msjor factor in
its susceptibility to 2,4-D and.?2,L,5-T. The high variability in current twig
growth both between and within different areas makes this value an unsatisfactory
indicator of optimum spraying date. Data collected on two spraying dates in
1949, three dates in 1950, and four dates in 1951 reveal that the growth stage
of associated herbaceous vegetation may be a more reliable indicator of .the
period of maximum susceptibility than the amount of twig growth on ¥ig sagebrush
itself. Treatments made in.central Wyoming just prior to.the bloom Stage of "the
native pluegrasses have resulted,in bighest brush ¥kills. This growth stage has
occurrsd between May 25 and Jvne 5 during the past 3° years.
A commercial compound containlng L3 percent 1sopropyl and” amyl gster of
2,4,5-T has given consistently highest brash kills. Oné-half pound acid equiva-
lent killed an average of 60 percent of the sagebrush plants,-1l pound killed
85 percent, and 2 pounds killed 90 percent when applled in 3 and 5 gallons of
Diesel oil per acre on the. optimum date. The-same’ formulatlons of L6 perceént
isopropyl ester of 2,k-D gave, average kills of 45, 60 -ahd 65 percent, respectively. -
Results with 2,4-D were much more variable than with 2 ,4,5-T. There appsars to be
little dlfference if any between the effegtiveness of isopropyl and other alkyl
esters of the two compounds. :
Low-volatlle ‘esters of 2 4-D and 2 A 5-T have not proven as effective as-
the alk¥l esters in killing blg sagebrush. These compounds ware tested only at
two rates on the expected optimum date in 1950 but, Were tested. thoroughly in 1951.
Although finsl counts will not be made until July 1952, a preliminary ‘check rof -the
1951 work indicates results similar to those obtained %n 1950, Orie-+and two-pound
rates of propylene glycol butyl ether ester of 2,4,5-T in 5 gallons of Diesel oil
per acre gave kills of 45 and 75 percent in 1950.' The same formulations of pro-
pylene glycel butyl-ether ester of 2,4-D gave kills of 20 and A0 percent in 1950,
A half-and-half commercial mixture of these two compounds gave 65— and 85-percent
brush kills in 1950 when applied in 1- and 2-pound rates, respectively, but were
apparently no more efficient than 2,4-D in 1951. Butoxy ethanol esters have been
noticeable less effective: than the propylene glycol outyl ether esters.
Highest brush kllls were obtained witnh hlghest rates of 2,4-D and 2,4,5-T
in all forms up to and 1nclqd1ng 2 pounds acid. equlvalsnt per acre. Three—pound .
rates were the highest tested and only in rare cases gav# materaally ngﬁer kills.
than the 2—pound rates, .

The’ other chemlcals tesced killed less than 10 percent of” the sagebrush
plarts with the exception of .the 2,4,5-T amine salt which killed 25 percent -on
one plot. These materials have not however been adequdtely tested since they
were applisd only on tha optimum dates for 2 L D and 2,L,5-T. This dateé msy or
may not be the optimum time to treat big sagebrush w1th such chemicals as penta—
chlorophenol or dlnltro sec-butylphenol R Sl ,G--"‘_.

Diesel 011 has given best results emu151ons 1ntermedlate, @nd water poorest
results as diluents or carriers. Water has ‘beeri tried in amounts rvarying from.
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3 to 50 gallons per acre. Some very high, though very inconsistent, kills have
been obtained with alkyl ester of 2,4~D din water, Emulsions of L gallonsg of
water and 1 gallon of Diesel o0il per acre with a detergent added have beén tried
only on a limited scals but seem to have some promise, o

There 1s no apparent difference betwsen tractor- and airplane-spraying
equipment as regards the efficliency of any given treatment in killing sagebrush.
In 1950 there was less than 2-percent difference in average brush kills with
comparable treatments. :

Herbage-production data were first obtained in 1951. By the end of the
third growing season herbage yields of native grasses had doubled with & 60-
percent brush kill and had tripled with a 95-percent brush kill even though
grazed heavily for two seasons followlng treatment. Even higher forage-
production increases are expected under judicious grazing use or complete
protection. Rocky Mountain Forest and Range Experiment Station, Forest
Service, Fort Collins, Colorado, and Branch of Soil amd Moisture Conservation,
Bureau of Land Management, Lander, Wyoming.

PRELIMINARY report of field demonstrations for the control of big sage-
brush (Artemisia tridentata) in Strawberry Valley, Strawberry Valley Project,
Utah, Hirst, W. Harold. Big sagebrush occuples considerable acreage in
Strawberry Valley at an elevation varying from 7,500 to 8,000 feet, Grasses and
other desirable forage plants are found as an understory to the sagebrush. Four
plots of .sagebrush, varying from 7.5 to 25 acres in size, were treated with an
isopropyl ester of 2,4~D, applied by airplane on June 17, 1950, for the purposse
of testing and demonstrating the effectiveness of 2,4-D in controlling the sage-
brush. The amount of 2,4-D acid equivalent and total solution, (carrier of 2,4-D
in the commercial.product plus Diesel oil added to give the desired amount of
solution per acre) applied per acre were varied on each plot to compare results,

Plot No. 1 was treated at the rate of 4 pounds of 2,4,-D acid equivalent
in 3 gallons of solution per acre. Plot No. 2 was treated with 2 pounds eof 2,4-D
in 3 gallons of total solution per acre. Plot No., 3 was treated with 4 pounds of
2,4-D in 1% gallons of solution per acre. Plot No. 4 was treated with 2 pounds of
2,4-D in 10 gallons of solution per acre,

A very satisfactory topkill was observed in October 1950. On June 12,
1951, it was observed that the treatments on plots 1, 2, and 4, gave 100-percent
topkill of sagebrush with no regrowth. By ocular comparison with untreated areas
adJacent, to the plots, it was very obvious that killing the sagebrush had released
the understory of desirable plants from competition with the sagebrush, resulting
in increased density and growth of those planta. Less satisfactory results,
approximately a 60-percent topkill, were obtained on plot Np. 3. The less satis~
factory results on plot no., 3 were probably due to using less solution in combina-
tion with a strong wind at time of applicatjon which undoubtedly caused consider-
able drift of the chemical away from the plot. Bureau of Reclamation, Region L.

CONTROL of big sagebrush with 2,4-D_and 2,4,5-T. Hervey, D. F. In 1950, N
the following variables were tested as to the effect of each on the resulting kill

of big sagebrush (Artemisia tridentata) when sprayed with 2,4-D, 2,4,5-T, or a
mixture of the two: date of application, amount of acid equivalent per acre,
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and site.. All applications were made in a water solution at the rate of
10 gallons per acre. In the following-table each figure represents the average
percent of sagebrush completely killed on three sites: :

Yerbicide Acid equiv. Dates of application
per acre -May 15 May 27 June 15
Lbs, .Pet., Pct. Pct.
2,4-D 0.5 25 33 25
| 1.0 . . 27 . 25 3
2.0 ., 51 57 - 63 .
. ) Average 34 38 41 .
Weedone 0.5 26 24 19
brushkiller 1.0 . 35 43 51
2.0 53 67 59
Average 38 45 43-
24k, 5-T 0.5 35 51 3L
1.0 53 59 56
2.0° 65 72 77
Average - 51 61 56"

The table indicates that 2,4-D and 2,4,5-T are most effective on different dates,
On May 15, new sagebrush leaves were formed but there was no twig elongation; on
May 27, twigs were in the early stages of elongation; and on June 15, twigs were -
in the late stages of twig elongation. The table shows that . 2,4,5-T was about
one and one-half times as effective as an equal amount of 2,4-D.

The effect of site was pronounced. If an average is obtained for all appli-
cations on sach of thé three sites, the psrcent kill of big sagebrush was: Swale,
65 percent; sidehill, 36 percent; and ridge, 35 percent,

Tests made in 1949 showed esters of 2,4-D to be superior to amine or
sodium salt forms of 2,4-D. Colorado Agricultural Experiment Station, Fort
Collins, Colorado. :

BRUSH c¢ontrol in western Oregon. Jordon, G. L., and Freed, V. H. Western
Oregon is well adapted for the growth of a wide variety of shrubby species. However,
their growth is often at the expense of desirable forage plantss . In addition, thess
shrubs become a nuisance in the respect that they hinder activity because of their
growth along roadways, fence rows, around buildings, along drainageways, etc.
Poison oak is partlcularly obgectlonable regardless of where it grows.

As a consequence of this brush problem and because of the impracticality
of cultural control, the work has been undertaken to develop a program of chemical
brush control. The experiments thus far have been of a preliminary nature. Get-
ting .scquainted with and solving the problems of experimental procedure to obtain
reliable experimental data requires a cautious approach, Uniform stands of brush,
methods of application, and spray equipment for application are sought, in addition
to the control of any particular species. Furthermore, when one considers that
8ix-or sight species of brush may occur within 100 feet of fence. row or drainageway,
he will realize the difficulty in formulating a specific recommendation;

In regard to the growth-regulating compounds, the hlgh—moleqﬂiar—welght esters
tend to be more effective -on brush than the low-molecular-weight esters. Also, the
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combination of TCA with-a growth regulator . appears to facilitate the entrance of .the
growth regulator into ithe leaf. This may be due.to-increased permeabillty 0of the
leaf because of TCA acting as an ‘anesthetic on.cell membranes. .

Information from the last 4 years,.on the control of the various speciss is
presented below. The data, ‘having come from exploratory experiments, cannot consti-
tute a basis for recommendation until further work hae been done. Only the most
effective chemicals are ‘listed.

Species Treatment . . Rate and method Percentage
) control
Poison oak  Ammate 2 1b,/sq.rd., spray 90
Thiocyanate 2 1lb./sq.rd., spray 85
2,4,5-T ~ Sprayed to wet
' 1000 p.p.r. solution 95
2,4,5~T:2,4-D Sprayed to wet
(1:1 ratio) 1000 p.p.m. solution 95.
Blackberry Sodium chlorate 5 1b./sq.rd., spray 30
- DD(Prochlor) ' ' © - 100
2,4 ,5-% Sprayed to wet .
3 1b./100 gallons 90
2,4,5=T:2,4=D Sprayed to wet _ _ .
(1:1 ratio) 3 1b,/100 gallons . 90
2,4,5-T:MCP (1:1) : ' 98 .
(outstanding)
Rose . © Amnate- : L 1b./sq.rd., . spray : 35
) Atlacide 6 1b./sq.rd., spray ' © .90
Snowberry 2,4-D:2,4,5-T Sprayed to wet . '
with TCA 3 1b./100 gallon
» TCA at 25 1b,/100 gallon 70
o Armate at 50 1b./100 gallon 70
Ash and .. - 2,4-D Sprayed to wet Kill plants
alder = 2,4,5-T 3 1b./100 gallon below 15
Mcp - - : ) feet high
individually ; o

or 1n mixtures

Oregon State College.

CHEMICAL control of big sagebrush {Artemisia tridentata var. typica).
Tingey, D. C. and Robinson, Max E. The experiments were conducted on two areas in-
fested with big sagebrush. One arsa was located on an old established stand and the
other on an area that had been disked and reseeded with crested. wheatgrass. Many of
the sages had not been killed during the seedbed preparation. 4 considerable part _
of the population was relatlvely-small sage interapersed among the old plants.

. The experlments on the 0ld plants consisted of using four chemlcals applied at
five rates in three amounts of:water and applications made ,at three stages of growth.
These variables appeared in all combinations. Each treatment was repllcated thriee
times and the plots were equivalent to 1 square rod in area. The chemicals used wer

r1~iso-propanolamine salt of 2,4-D, ether ester of 2,4-D, iso-propyl ester of
2,4,5-T and a mixture of 25 percent 2,4,5-T and .75 percent ester of 2 ,b=D. The
amount of chemical used was 0, 3, 2, and 4 pounds per acre. The stage of growth
when the chemical was applied was new leaf, bud, and late seed. The corresponding
dates were June 24, August 5, and November 19, respectively. The three amounts of
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water used in applying the chemicals were 5, 20, and 80 gallons per acre. The
following season an estimate was made on the percentage of regrowth appearing on
each of the plots. ' :

Ethyl ester of 2,4-D, 2,4,5-T, and the mixture at the 4 pound rate applied
at the new leaf stage all gave significantly lower percentages of regrowth than for
the other treatments. For these treatments there was only about a fifth of the re-
growth found on the untreated plots. Ethyl ester dust failed to show any appreci-
able amount of killing regardless of the stage of growth or the amount of chemical
used. : .- ] : C.

The experiments on the younger stand ¢f sage consisted of using the same
chemicals at the same five rates with three amounts of water as used on the old
stand of sage. Only one application was made which was at the new leaf stage. In
general the percentage regrowth for the young sage was about the same as for that
on the old established stand. Except for two treatments, the percentage regrowth
more nearly approximated that for the untreated plots. Ethyl ester and the mixture
at the L-pound rate applied in 20 gallons of water gave the lowest percentages.of
regrowth of any of the treatments. As an average of the three replications the
percentage regrowth was 7.percent for the ester of 2,4-D and 13 percent for the
mixture as compared to 80 percent for the check or untreated plots. It would appear
from the two best treatments that.the 20.gallons of water gave the most effective
control, However, the data for the other chemicals-and rates of application -where ..:
the 20 gallons of water were used were no better than for the other amounts.
Furthermore, the data on the old stand of sage did not show any advantage of the
20 gallons over the other amounts., .In light of these data from the two experiments
and under these conditions it-is .evident that this variety of big sage shows a
relatively high degree of resistance to 2,4-D and 2,4,5-T, .. Utah Agricultural
Experiment Station. o :

CHEMICAL control of rabbitbrush {(Chrysothamnus nauseosus var, consdimilis),
Tingey, D. C. and Robinson, Max E. The experiment on rabbitbrush consisted of
using three chemicals, tri-ethanolamine salt of 2,4-D, butyl ester of 2,4-D, and
iso-propyl ester of 2,4,5-T applied at three rates, O, 1, 2, and 4 pounds per acre.
Treatments were made at three stages of growth, early leaf, early bloom, and early
seed. Two amounts of water were used in applying the chemicals, namely, 10 and 80
gallons per acre, These variables appeared in all combinations. There were three
replications of each treatment and the plots were 1 square rod in area. Estimates
were made the following year on the percentage of regrowth of rabbitbrush,

The amount of regrowth on the more effective treatments was from a third
to a fourth of what it was on the check or untreated plots., Butyl ester of 2,4-D
at the 2~ and 4-pound rate when applied at the early leaf stage gave the most
satisfactory kilis. The eariy leaf stage of growth was the most desirable time to
apply the chemical and the amount of water used showed little or no differential
effect, Utah Agricultural Experiment Station.

ESTERCIDE T-Al/and Estercide TDZg/low—vglgtile esters. Condron, Carl H,
Estercide T-4 was applied by two Stearman airplane sprayers to 114 acres of mesquite
near Crystal City, Texas, on June 20, 1951. Four gallons of spray consisting of
1-1/3 pints Estercide T-L, 6~2/3 pints Diesel fuel, and 3 gallons of water, were
applied per acre. This amounted to approximately two-thirds pound of 2,4,5-T acid
equivalent per acre. The mesquite was in full leaf when sprayed and except for a

1/ Contains 4 pounds 2,4,5-T per gallon in the form of tetrahydrofurfuryl ester.
2/ Contains 2 pounds each of 2,4~D and 2,4,5-T per gallon in the form of tetra-
hydrofurfuryl ester.
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moderate ralnfall about 3 weeks before spraying, these trees existed under drought .
conditions. This spray defoliated the trees. However, ‘on November 1, 1951 87 per-
cent of the trees had resprouted from the above-ground parts. No resprouting ;
occurred from the underground bud zone. Competitive low-volatile 2,4,5-T products
included. in this experiment produced results 51mllar to those obtalned in the
Ester01de T-4 plot. :

A second experiment was’ applled with one Stearman alrplane sprayer on June 20,.
1951, near Uvalde, Texas. Estercide TD2 was applied to 19 acres of mixed brush
species at the rate of 0.5 pounds 2,4-D and 0.5 pounds 2,4,5-T (acid equivalents) .
per acre., ' Four gallons of spray con51st1ng of 2 pints Ester01de TD2, 6 pints Diesel
0il, and 3 gallons of water were applied to each acre.:- Observations made 3 months
after spraying showed only slight injury to tasajillo, prickly psar,-and granjeno.
Fair leaf kill occurred on mesquite, per51mmon; and guayacan. - Many -branches are
alive and good. topkill is not apparent in this expériment. .

In a third test,. 10.acres of mixed brush located near Uvalde, Tsxas, .were
sprayed on June-20, 1951, with a Stearman airplane sprayer., White brush and prickly
pear were the predominant species. An experlmental 2,4,5-T formulation was used at
. the rate of 0.8 pound 2,4,5-T acid equivalent in 15 gallons of Diesel fuel per acre,
On September 9, 1951, it was apparent that there-was good control of white brush.
Many white brush plants were found that had a good topkill and alsc good rootkill,
This, of course, is an early observation. Prickly pear was only moderately affected
by this treatment. . Guayacan was about 70 percent defoliated by the spray..

Small-gcale tests were conducted during October and November, 1951, on prlckly
pear in the vicinity of Uvalde, Texas, with Estercide T-4 in Diesel fuel. A minimum
effective concentration appears to be 1 percent 2,4,5-T acid equivalent by weight..
Slightly better results have occurred where Ortho Special Sticker was added to the
spray. Research and Development Department, California Spray-Chemical Corporation.
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PROJECT 5

UNDESIRABLE WOODY PLANTS ON IRRIGATION SYSTEMS AND IRRIGATED LaNDS:
C. C. Butler, Prcject Leader =

SUNMARY

Irrigation canals, laterals and drains, areas immediately surrcunding
water storage facilities, certain types of natural streams and irrigated
lands provide ideal environmental conditions- for extensive growths of woody
vegetation. At these locations the growth of such vegetation is detrimental
to irrigation development because of increased costs for operation and main-
tenance of the irrigation fac111t1es, because of the enormous guantities of
1rr1gatlon water consumed.by the woody plants which will not be available
for irrigating crops of economic value and because of loss of irrigable land
areas, The most common species of woody vegetation fecand growing at tnese -
locations are willows, salt. cedar, w11d rose and boxelder.

Investlgatlons conducted_at varlous 1ocat¢ons in the Wes urn states
demonstrate that most of .these undesirable woody plants can be kept under
control by the use of chemicals presently available. The cost of chemicals
is not excessive and with modcrn methods of epplication, the ccptrol progrem
is entirely practical. The benefit-cost ratio of spraying programs to
control woody vegetation cn such areas is relatively high. Hewever, it no
doubt can be increased as more effcctive chemicals and morc efficient methods
of appllcatlon become available.

None of the woody plants in this group are ordinarily completely killed
with one application of spray regardless of the chemical used. It is doubt-
ful if the objective of the spraying program should be to completely eradicate
the plants w1th one application.

Willows are more easily comtrolled than other species in this group.
Both the amine and ester formulations of 2,4-D at relatively low rates are
satisfactory .for this purpose. They are morc effective than 2,l,5-T or com-
binations of 2,4-D and 2,4,5-T. This species can be contrﬁllod by both -
foliage and:dormant ;spray applications. Early Summer. appllcavjons scem to be
most effectlve as a foliage spray and late fall or late winter applications

dormant spray. - ierial spraying using a large drop size has been very
effective in applications as low as 3 pounds c¢f acid equivalent in one gallon
of oil per acre.,

Wild rose is mo st effectlvely controclled by 2, h 5-T spray mlxtures or a
mixture of 2,4-D ard 2,4,5-T; however, it is much more diffjcult to control
than w1llows. Follage applications made in the late bloom stage seem to be
most effective, Dormant applications have not provvd very suecessful. at
least threée repeated gpray applications over a three-year period arc probably. .
required to ellmlnute wild rose.

Dormant appllcatlons of 2,4-D and 2, h,S-T on boxelder have not been vcry
effective regardless of rates of chemical applied.

Incomplete results of aerial spraying indicate that kills  of salt cedar
are best with applications of 2,li~D amine salt at 2#/a01d per acre with water
and detergent and 2,4,5-T low volatlle esters at 13# acid per acre with water.
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REPORTS OF TiDIVIDYAL CONTRIBUTORS

Effect of foliage applications of 2,4-D and 2,4,5-T on willows and
wild rose. Timmons, F. L. This experiment compared amine and isopropyl
ester forms of 2,L4~D and the isopropyl ester of 2,L,5-T at three different
concentrations on willows and wild rose at three stages of growth. The amine
was applied at 750, 1125, and 1500 ppm while the esters were applied at 375,
750, and 1125 ppm. all on an acid equivalent basis. Water was used as the
diluent and in all treatments enough spray was applied with a high-pressure
sprayer and orchard gun to give thorough and uniform wetting of the foliage.
The amount of spray varied with the density and height of woody growth and
the averages for the different treatments ranged from 2 to L.l gals./sg. rod.
The average amount of 2,L4-D or 2,4,5-T applied ranged from 1.21 to 7.3l lbs/A.
for the different concentrations. The original spray treatments were made
September 1948, June 1949, and August 1949, A1l of the treatments were
replicated twice on plots comprising 3 square rods located along an irrigation
canal. Sandbar or narrow-leaved willow (Salix exigua) was present on all
plots while almond-leaved willow (S. bebbiana) was present on many plots and
wild rose (Rosa woodsii) was present on almost all plots. All three species
were present on at least one of the plots for each treatment.

A1l of the treatments gave nearly complete kills of willow foliage and
nost of them killed 50 per cent or mcre of the top-growth, with the heavier
rates giving somewhat better kills., The regrowth ¢f willows, from top~growth
and roots, averaged U8 per cemt for the 2zpplications made in September 19L8,
58 per cent for treatments made in June 1949, and 99 per cent for those
applied in August 1949, Amine and ester forms of 2,k-D gave similar results
at equivalent rates and both were considz=rably more effective cn willow than
was 2,4,5-T. Unlike the top-kill, the regrowtvh of willows showed no advan-
tage for heavier rates over lignter rates of any of the three chemicals.
Almond-leaved willow proved definitely more difficult to kill with 2,4-D and
2,li,5-T7 than was sandbar willow.

The amine form of 2,L~D had 1little effect on wild rose at any rate of
growth, The ester of 2,L-D at heavier rates resulted in 5-25 per cent kill
of rose foliage and top-growth. 2,4,5-T was much more c?fective on wild
rose giving 70~80 per cent top-kill and 30-80 per cent reduction in stand
when applied in June 1949. The results were better for the heavier rates,
Applications of 2,UL,5-T, made in September 1948 and August 1949, gave con-
siderably less top-kill and no reduction in stand of wild rose.

Willow and wild .rose regrowth was retreated in 1949, 1950, and 1951
using the same chemieals and concenirations as in the original treatment in
each case. Observations of regrowth in 1951 showed ‘that annual applications
of 2,L4-D repeated over two or three years had reduced the stand of willows
to 10 per cent or less of the original stand in most cases, However, 5-54
per cent of the willows still showed regrowth fiom the roots after two or
three applications of 2,L,5-T, There was no advantage for heavier rates of
application. The stand of wild rose had not been reduced by repeated appli-
cations of amine and ester forms of 2,4-D but had been redused 80-90 per cent. -
by the two heavier rates of 2,4,5-T applled in the spring. (Contributed by
the Division of Weed Investigations, BPIS%E, UCLA, and the Utah Agrloultural
Experlment Station ooopcrathg)
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Control of wild rose with foliage applications of 2,L,5-T and mixtures -
of 2,4-D and 2,4,5-T. Timmons, F. L. An experiment started in June 19L9
compared the isopropyl ester of 2,4,5-T, a 1-1 mixture of the isopropyl esters

2,L4,5-T and 2,L~D and a 1-2 mixture of the butoxyethanol esters of 2,4,5-T
and 2,4-D on wild rose at two stages of growth. Original spray applications
were made in June on wild rose in the late bloom stage and in August at the
late fruit stage. All three chemicals were applied at concentrations of 1000,
1500, and 2000 ppm (acid basis) in water. The spray applications were made
with a small low-pressure power and wand-type hand-boom. Enough spray was
applied in each case to give thorough wetting of the foliage and woody growth.
The volumes of spray varied from 227 to 750 gals./A. on different plots
because of variation in the density and height of rose present. The rates of
chemical applied ranged from 2.5 to 12.5 lbs./A. acid equivalent. A1l of the
various chemical treatments were replicated twice on plots laid out in fence
rows,

The spray treatments made in June at the bloom stage killed 60 to 100
per cent of the wild rose top-growth as compared to only 7.5 to 35 per cent
for those applied in August at the fruiting stage. Some of the treatments
applied at the bloom stage reduced the stand of wild rose 10 to LO per cent
but there was 100 per cent regrowth, mestly from top wood, on all plots
treated at the fruiting stage.

Wild rose regrowth was retreated on all plots in August 1950 and again
in August 1951, The regrowth did not produce. blossoms in either 1950 or 1951
and remained in a succulent growing stage throughout the scason in each year.
The same chemicals and concentrations were uscd in each case for retreatments
in 1950 and 1951 that had been used for the ‘original application in 19L9. The
amounts of spray and of chemical used in the retrcatments were about the same .
as those for the original appllcatlons.‘

The retreatments in 1950 1ncreased the top-kill and reduced the stand of
wild rose somewhat but in 1951 the regrowth, largely from roots, still ranged
from 10 to 100 per cent on differcnt plots and from L0 to 100 per cent for
different, treatments made originally at the bloom stage and ranged from 75 to
100 per cent for the treatments made originally at the fruiting stage in 19L9.
The mixtures of 2,L-D and 2,l,5-T gave as good results as-straight 2,L4,5-T.
Heavier ratcs tended. to give better results but the differences werc small
and the trend somewhat inconsistent. In this experiment wild rose proved more
gifficult to eradicate with 2,L,5-T or mixtures of 2,4-D and 2,L,5-T than have
willows with 2,4-D in other experiments. At least three rcpeated spray appli-
cations over a period of three years totalling from 8.4 to 26.1 pounds of
chemical per acre were required to eliminate wild rose and it remeins to be
seen whether additional treatments will be necessary in 1952 and subsequent
years. (Contributed by the Division of Weed Investigations, BPISAE, USDA, and
the Utah Agricultural Experiment Station cooperating):
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Effect of dormant applicaetions of 2,4,5-T and mixtures of 2,Lh-D and
2,4,5~T on wild rose. Timmons, F, L. An experiment was begun in
November 19L9 comparing the isopropyl ester of 2,4,5-T, a 1-1 mixture of
the isopropyl esters of 2,4,5-T ard 2,4-D, and a 1-2 mixture of the - )
butoxyethanol esters of 2,04,5-T and 2,4-D as spray treatments on dormant
wild rose in November 1919 and March 1950.- Each chemical was tested at
concentrations of .L per cent and .8 per cent (acid basis) in diesel oil
applicd as a complete over-all spray and at concentrations of 1.6 per
cent and 3.2 per cent in diesel oil ovw" 1.1 es a basal spray on the rose -’
canes in a gzone from the ground wp to -, '<3t. A small power sprayer
with a wand-type hand-boom was used in making the spray applications. The
amount of oil sprey applied varied from 39-49 gais./d. for over-all treat-
ments. and from 10-15 gals./A. for basal applications depending upon the
density and height of wild rose. The amount of chemical (a2cid basis)
ranged from 1.23 to 2.0 1lbs./A. for the low concentrations and from 2.6 to .
3.8 1lbs./A. for the high concentrations. These rates were lecss than half
those applied in foliage spray applications in another experiment comparing
the same chomicals applied in water., .11l treatments were replicated three
times on plots one rod long laid out in fence lines,

Observations of the results made in July 1950 showed 100 per cent
regrowth of wild rose either from the woody top-growth or from the roots
on nearly 211 plots. The over-all spray treatments made in March 1950
gave 37 to 67 per cent top kill while the applications made in November
1949 produced top kills of 13 to 57 per cent, Basal spray applications
gave very little top kill on either date. !

Somewhat better results than those above were obtained from dormant
spray applications made in April 1951 just before the wild rose began to
leaf out. In this experiment the propylene glycol butyl ester of 2,4,5-T,

a 1-1 mixture of the propylene glycol butyl ether csters of 2,4-D and 2,L,5-T,
and a 1-2 mixture of the¢ butoxyethanol esters of 2,L4,5-T and 2,L-D were
compared at concentrations of .lj per cent and .8 per cent (acid basis) in
80 gallons of spray per acre consisting of 10 gallons of diesel emulsificd
in 70 gallons of water. The percentages of top kill in this experiment
ranged from L7 to 93 per cent for the different trcatments. The amount of
wild rose regrowth which developed from roots and top-growth during the
summer ranged from 55 to 93 per cent for ‘he different treatments. 411 of
the three chemicels gave approximately the same results at equivalent rates,
The heaviest rate gave somewhat better results in each case., (Contributed -
by the Division of Weed Investigations, BPISLE, USDi, and Utah ugrlcultural
Experiment Station cooperating).

Effect of dormant applications of 2,4-D and 2,L,5-T on boxelder
(Acer negundo). Timmons, F. L. This experiment compared the ethyl ester
of 2,4=D, the butoxyethanol ester of  2,L4,5~T and a 1-2 mixture of the
butoxyethanol esters of 2,4,5~T and 2,4~D in spray treatments on dormant
boxelder in December 1949 and March 1950, Each chemical was applied at
concentrations of 1 per cent and 2 per cent in diesel oil as basal spray
treatments on trunks of the trees or sprouts to 2 height of 3 feet above
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above the ground and at concentrations of 2 per cent and L per cent in diesel
0il on stubs or stumps of boxelder cut 6 inches above the ground just before
the treatments, The applications were made with a small power sprayer. The
treatments were replicateéd three times on clumps of boxelder which. ranged
from 1 to 198.in number of shoots and from 1/8 inch to 8 inches in diameter
of individual shoots and were 10 to 20 feet in height. Most of the clumps
had 8 or more shoots. . A

The plan was to zpply approximately 20 gals./A. of the spray in the
basal treatments and 10 gals./n. in the stump treatments. However, it was
found thet much more spray than that was required for thorough and uniform
coverage of the trunks or -stubs. The actual amount of spray applied ranged.
from 123 to 2253 gals./4. for basal treatments and from 212 to 1L1C gals./A.
for studb treatments. The amounts of 2,L4-D or 2,kL,5-T {acid basis) on indi-
vidual clumps ranged from 9.1 to 302 1bs./i. for basal trcatments and from
58 to 211 1bs./i. for stub=treatments. These are averages for the three :
replicates in ecach case, These almost unbelicvable figures are based.upon
actual measurements of. the circumference of the boxelder clumps and -take -
into account only the area actually treated in each case, The volume of
spray used in obtaining what was considered thorough coverage tended to vary
inversely with the size of clump treated. It should be pointed out that the
amount of chemical and oil diluent necessary to treat an area infested with

boxelder growth would bec only a small fraction of the rates, discussed zbove . -

since only a small percentage of the land surface is occupled by the bases .-
of boxelder clumps even in heav1ly infested areas. .

Results from this experiment have been very diseppointing despite the
heavy rates of treatment. Boxelder top-growth was killcd by.basal treat- -
ments on only a fow individual clumps and regrowth occurred on all except.
three of the L8 clumps.. The average regrowth from the various treatments

ranged from L8 to 93 per cent for basal applications and from 52 to .98 vex ff

cent for stub treatment. It was observed thiat on many of the boxe;der treos
which survived basal treatmemts the bark in the treated Z0ne was scverely
injured and eventually died except for ohe or more narvoy oands of living
bark which extended across the treated zoré and pérmitted the trees to
recover. There was no difference in the results from the different. chemicals
but there was an advantage for. the heav1est rate in 7-of the 8 comparisons

of rates. This is. of special 1nterest in view of the fact that even the
lowest rete used was 36 1bs./&. of 234-D or 2,1,5-T acid equivalent.
(Contributed by +he Division of Wee d Investigations, BPISAE, USD4, and the
Utah igricultural Experiment Station cooperating). .

Preliminary report of fiecld demonstrations for ‘the control of yellow
willow (Salix lutea) in Strawberry Valley, Strawberry Valley Project, Utah.
Hirst, W, Herold. Dense stands of yellow willow infesting lands at an
elevation of approximately 7,5C0 feet, were treated with 2,4-D zpplied by
airplane on six plots varying from 20 to 50 acres in size. The amounts of
2,L-D and carrier solution wecre varied for each plot to compare results.
Applications were also made on two dates to compare results at differont
stages of growth. The 2,L-D applied was an isopropyl ester formulation
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containing 3.3l pounds of 2,l-D acid equivalent to each gallon of the
commercial preparation. The amount of carrier solution applied per acrc
included the carrier of 2,4-D in the commercial product plus diesel oil
added to give the desired totel gallons of solution per acre,

Three of the six plots were treated May 27, 1950, when lecaf buds were
starting to open. Plot No. 1 was treated at the rate of 7 pounds per acre
of 2,L4~D acid equivalent in L gallons of total solution (commercial prepara-
tion plus diesel oil). Plot No. 2 was treated at the ratc of 5 pounds of
2,4-D in 3 gallons of carrier per acre. Plot No. 3 was treated with 6.68
pounds of 2,L4-D in 2 gallons of carrier per acre (undiluted commercial
preparation).

The remaining three plots were treated June 17, 1950, when the leaves
were from 1/3 to 1/2 developed but not mature enough to prevent spray drop-
lets from reaching the bottom .of the willow thicket. Plot No. L was treated
at the rate of 3 pounds of 2,L4-D in L gallons of carrier per acre. Plot
No. 5 was trcated at the rate of 1% pounds of 2,L-D in 3 gallons of carrier
per acre. Plot No. 6 was treated with 3 pounds of 2,4-D in one gallon of
solution per acre. :

Observations made in October 1950 showed good top-kill on 211 plots.
Some regrowth was observed on all plots but it appeared that best results
were obtained on"Plot No. 6, and next best results on Plot No. L.

Obscervations made on June 12, 1951, showed that about equal results
were obtained with treatments on Plots 1, 2, and 3, with about a 95 per
cent top-kill and 20 per- cent regrowth from the bottom of the willow
thickets. 4n estimeted top-kill of over 95 per cent with less than 10 per
cent regrowth was obtained on Plot No. L. & 95 per cent top=kill with
approximately 30 per cent regrowth was obtained on Plot No. S. Practically
a 100 per cent top-kill and less than 5 per cent regrowth was obtained on
Plot No. 6. (Contributed by Bureau of Reclamation, Region L).

Effect of dormant applications of 2,L4~D on willows. Butler, C. C.
During the 19L9-1950 fall, winter, and spring seasons, dormant willows
(narrow leafed) were sprayed with the butyl ester formulation of 2,4-D
and diesel oil, with the objectives of determining the most effective gdate
of application, volume of o0il, rate of 2,4-D, and the portion of cane where
the treatment is most effective.

Five pounds of acid equivalent in 4O gallons of oil per acre werc used
in the date-of-application study. The resulting kill of canes was 100 per
cent for those sprayed in November, 97 per cent in Decamber, 93 per cent in
January, 37 per cent in February, 97 per cént in March, and 77 per eent in
April. Growth from lateral root-stocks during the following growing season
followed the same trend, ranging from 7 per cent in November to 70 per cent
in February. '

Five pounds of acid equivalent mixed with 5, 10, 20, L0, 80, 160, and
320 gallons of oil per acre were used to study a most effective volume of
oil, Below LO gallons per acre regrowth ranged from LO to L5 per cent.
Where 4O gallons per acre or more wore applied, regrowth ranged from 20 to
25 per cent.
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Five pounds of acid equivalent mixed with hO gallons of oil applied to
the upper one-half, the lower one-half, a 6-inch band at the base on one
side of the tree, and a 6~inch band at the base on all sides of the tree
made up the study of most effective portion to be sprayed. Regrowth
amounted tc 3 per cent for the lower one-half, | per cent for .the é=inch
band on all sides, 12 per cent for the 6-=inch band on one side, and L8 per
cent fer the top one-half,

Rates of 3, 5, and 10 pounds of acid equivalent mixed with LO gallens
of 0il applied in the fall and spring comprised the study of the most cifec—
tive rate of 2,U-D. Three pounds. of -2,li~D resulted in kills of 60 per cent,
while S and 10 pounds were equally effectlve with a 90 to 95 per cent kill.

Observations made during the surmer of 1951 showed a high percentage of
regrowth from lateral root stocks on all trcatments which indicates that
more than one spraying is necessary-to materially reduce willow stands by
dormant applications .of 2, h—D .(Cdntributed:by‘Bureau,of Reclamation, . '
Reglon 6). . R oo E Co .

Chemical control of salt cecdar., Koogler, John G. 4 field scale program
using various formulations of 2,4-D for the control of salt ccdar was com-
menced on June 1, 1951, on the McMillan Reservoir delta area near Carlsbad,
New Mexico. The total acreage of salt cedar treatcd amounted to 2880 acres
and chemicals were applicd by airplane at a coverage rate of 5 gal. per acre.
The average cost per acre was $L.078 which included brushing out mile and
half mile section lines through the area, flagging and administrative
charges.

The following are the 2crcages and formulations used in the tests:

Schedule No. 1 ~ 2,Lh-D amine salts 2#-acid per acre, oil and water emulsion.

[Tézrplete foliage kill was secured within two weeks after spray was applied.
On nugust 2, 1951, active regrowth on an estimated 30 per cent of the plants

was noted,

Acres 10LO

Schedule No. 2 - 2,4-D amine salts 2# acid per acre water and detergent. On

August 2, 1951, active regrowth on an estimated 25 per cent of the plants was
noted., i large number of young plants were killed. Regrowth had started at

the base of numerous old plants the tops of which were killed or which showed
partial or poor recovery.

aeres 1210

Schedule No, 3 - 2,L-D and 2,4,5-T, low volatile esters, 13# acid per acre
and water. Complete foliage kill was secured. On August 2, 1951, foliage
regrowth was noted on an estimated 60 to 70 per cent of the plants, Regrowth
at the base of seriously damaged plants wzs noted throughout the aresa,
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Acres 550

Schedule No. 4 - 2,L,5-T low volatile esters, 13# acid per acre and water.
Complete defcliation was secured. On August 2, 1951, only an estimated
20 per cent of the plants had started to recover, :

icres 50

The tests are being applied under the theory that woody plants,
particulariy salt cedar, falls in the sensitive group amd will require at
least two or more foliage sprays in order to secure a high percentage of
dead plants. Pregent plans call for rcspraying each of the selt cedar test
areas.with similar formulations in October 1951.

Although an evaluation of final results cannot be made before April
or May 1952 results secured from one application of the various formulations
scem to favor the amine salts, water and detergent and the straight 2,L,5-T
low volatile ester under conditions which existed in this area in June 1951.
(Contributed by Bureauw of Reclamation, Region 5).
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PROJECT B, CLASSIFICATION OF WOODY PLANT RESPONSES

TO' HERBICIDES

Prepared by O. A. Leonard
EXPLANATION

The table forms used in this report were prepared by H. R, Offord, i. S. Crafts
and ayself for collecting and presenting data in the Procedings of the Celifurnia
Wead Conference. The present table is larger than other tables in coirion use, so
that ricre of the essential infornation in a given test can be -presentcd., It wes
felt that tne data in the table should be confined to one page, since tobles that
require two pages for presentation cf the data, becore unhondy. It is considered
that where significant studies have been conducted, in which' the outstending fact
tors ceterrnining the outcorie of a given test have been deterrinec, that such
stucies should be reported in detail. There widl remain a certain emount of
dissatisfection with the present forms. The ter:is of light or high volatile
esters or heavy or low volatile esters are not satlsfactorJ terns-—elther frm
the standpoint of volatility or from the -standpoint of effectiveness,

Some of the data clearly demonstrates the inportence oi growth conditions of
woody plants, in deterring their susceptibility to the growth regulator sprays.
Better .iethods for deteridning the growth status of plants are needed, since it
is quite apparant that -no other single factor is as iamportant ‘in determlnlng .
susceptibility to hormone herbicides (aside from inherant susceptibility).

Since all plant lecves have surfeces conmposed of cutiele of varying degrees
of thickness, etc, depending on age and environuental conditions, it is clear
thet the addition of solne 0il should improve the penetration of the esters,’
Since the cuticle berrier {0 entry bcocornes greater as it increases in thickness,
and probably in composition, the importance of the addition of o0il beconres
greater. The question, ‘therefore, becomes not one of whether to use oil or 'not
in the spraying of woody plants, but how much oil to use, The physical and
cherdical properties of oils riost desirable for use, are in need of study.,

Basal spray results that were sent in, deronstrate thot this néthod warrints
further use and study. It.is enphasizea that the success of tnis uethod is
dependent largely upon the volume of spray used per plant, providing the con~
centiration of the growth regulator in the spray nixture does not fall below &
certain ninimum, as has been oanply denonstrated by H. R. Offord. Complete -
covercze of the base of the plant is necessary for best results, uactually, the
successful use of the method is not too different from the bosa pour method
test ed by the Southwestern Forest & Range Ixperiient Station on Juniper and
Velvet iesquite, but the volume necessary for a ¥ill is rwuch less with the bvasal
spray rmethod. Actuelly, the rost successful use of the basal spray methoa
represents a combination of wetting the lower pert of the stem completely on
all sides and allowing some of the spray to run off into the soil around the base
of the plants.

The writer wishes to express his appreciation to all of you for your fine
cooperation in sending in date, without mucen prior nbttice before the Decenber 1
deadlines-a date, however, which I did not adhere to,

Qur best wishes are to George Glendening .

The data that you sent to me are prssented in the following .tables,
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Plant

Symbols Used in Evaluating the Effect of Chemicals on

Brush Control

Neme -~— list comaon and scientific nanmes.

.\ge -- S= seedlings; YW= young mature (i.e, secd or fruit bearing);
On= old mature,

Stage ~~ C= commencing; A= active; Pi= posf active;. D= dormant.

Character -~ N=.normal; SP= stem sprouts; C(S= crown sprouts;
RS= root or rhizome sprouts,

Soil
. Type ~- Deep, shallow, rocky, gravel, etc,
Lhspect -— Slope¢ and direction of slope; such as, steep WW,
Treatment

Type —- FS~ foliage spray; D= dormant spray; BS= busal spray;

CS= cut surface; CSF= cut surface frills; CSC= cut sur-
face cups; Stp.= stump; 8= soil,

Forsulation —- .cid for acid; i= amine; LE= lower ester;

HE= higher ester; W.= wetting cgert,

Concentration ~- ppm- parts per million; AHG= lbs. acid 100 gal.;

%= per cent acid (by wt, or by vol,).

Dosage -— ppa= 1lbs. per acre; for basal treatwments, ml/cm D; milli-
liters per cm.-of dianmeter; oz./in.D= cunces per inch of
diameter,

Diluent —- H,0= water; DO= Diesel oil; K= kerosene; AQ= aromatic oil,

Kill

Initial or Retreatment -~ estimated top/root kill, for exepple
100/100= complete kill of tops and roots
100/0= complete top kill and all roots sprouting
Lvs.,= leaves; St.,= stem; Rt.= Root
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o pLANT SOIL  SOIL ‘ - g KILL LOC/TION © WORKER OR
age iStaéE'ﬁCﬁaf"Tﬁpé'.Aéﬁecthype .Daté Foravlation” ;Conc. 7 Dose " Diluedt™; ~7 ggugfjfTI“ REFERLENCE
—_— e ; o o | T ‘ rotote -
nrrow4weed (Pluchea scrlcea, . : . : . |
Yhi ; C - Deev *Dltc1~ FS Mareh: & 2,4-0 . .l250‘ppm. 3 ppe -, Hs0 :lOO/O }Yumh,;rlz : Bowser
. ) b LNk u.pl"il'- T ) ‘ x : i i .
YH-OMi A b Deep ™ TS tapril A 2,4-5 11250 ppm! 3 ppa H20 1 100/100 ; 4 i u
] I 1 “Oct. ! ' A S : o
Barbcqrv (Beruerlb fendleri) _ : E : i S :
IO TR T Hocky Level FS - 5-g HE 5 b - 2eom~ppr~~a £8ks H 0 ——r200/96-99--San Juon Lifelander & - -
L : /40—51 .5Q. ra._muturg. E ' Bosin Cola,Lungren
f i - i _Lu.f Ple \'l, ]
i y } lirchuleta !
: ' : , : ‘ o , 5 o [Monuuguna
G 1D | ®- Rocky Steep- D . 9-4 HE 2,4-D 1.75% 3/h 8&74 DO h~OO/9)~-‘:?“ San Juan n
o I - level /49 51" : : 5G. rd.! - Bosin,Colc. :
oM & N Rocky Level . TS 5 6; 49 A 2,4-D 100C~ h gal, I Halo + lOO/?'{»—.LOO Arcnulc,ta, n
- i ;. : - 2000 ppm i5¢. rd.'deterg. Z , Co]_o : ‘
(& A M  Ricky Level  FS 6/51 “.C.P, 3000 ppm (5 gol. | H50 Y100 top ‘La Plata, "
i - ' ‘ W CLPL G0y : i15Q. Td.t - . Colo. _' :
O & ! N Rocky Level FS | 6/51 HE 2,4-D 2000~ 5 gal, 100 top ,La Plata, "
i B S e 3000 ppra 'sq. rd,’ deherg. ‘Colo. P -
Okt | A § | Rocky-ievel ©FS. 5-6/49 HE 2 2000 ppa 4 gal, ; 1 H0 100/98-100" Airchuleta, "
i r _ . sq. rd.| Colo.
Bay, Gallfoﬂnla' (Unbellarla californica) ' . : | :
¥ A } N Deep . S ;BS 6/6/50 LE 2,4,5 =T L 2% f RS 100/100  Sonoma,Caly Leonerd &.Lusk
: Blacklf:ex Ty, common (RuH us la<:1matus) ; ' i .
jsﬁj_year P —— ‘ = - .._..._.______._._,,,.__...__i. P rme— i e PR i me s mmmcin e p— e e e
oM a1 N Shalldw 8§ - FS - May IE 2,4,5-T T 3000- - 1H20 100/0 Nevada,Cais Pryor
2nd{ year ! rocky | ' . , . 8000 ppm, ; !
twotes ow Tl s FS June LB 2,h,5T [ M M0 - -
3rdy year: B f . f f.
| + 4 'Rs "4 S i FS  July LB 2,4,5-7 ' ; "H0 100/100 |
Broom, commgn (Spartlum aupcewn) . T R e =t e T o T .
Ok A ' N Deep F ST - BS 7/6/50 1E 2,4,5-T L% : Lo 100/100 Spuona,Cal.* Leonard, & Lusk
‘Broom, Scotdh (Cytisus ! ‘scoparjus) S 5 ! 3 | :
O i 4 N Deep | N | FS 6/27/50 1E.2,L,5-T 5 ‘EG | Ho0 100/100 Placer Cal. : Leonard
e £ | N ‘Deep . N . FS //27/20 LE 2 yh=D 1 KG HA0 '1.00/100 I
oo o | N Deep I N . F3 7/6/50 LE 2,0.D 5 AHG | 25% DO 1100/100 SbnOPa ,Cal, Leonord & Lusk
TOM TR TTDéep T W BS /6/50 IE"2,4=D ~ 72T Do 1100/100 - Y "
| ? : i ; | G
k [ J J 1 ' N : \ H \ \F v
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i PLAiNT SOTL 1 T REATHENT % KILL 10CATION  WORKER & 2.
| hge 1StageTChar, | "Ty"ﬁe“,‘?s';'ééi ; Type Dute “Forumulation , Conc. Dose :Diluent - ‘County & i REFERENCE
[l ‘ f ol i State ] —
Broom, Scofch ( 13113 scoparlus) —_Tm_w I ; i !
OLj A N Deep i K 4/6/50 LE 2,4,5-7 2% | 0o + 100/100 E‘onoma,Cal. iLeonard & Lusk
: Burrnpweed | (Haplopappug: tenulsectus) i ' :
tos | & N "Shallow O FS 1Ju.'|.y LE 2,4-D L 2.5-5%  20-40 139) 80~  |Pima,iriz, |Southwestern
: I ocky ; i hug. | igal./h , K 100/100 ! 'Forest & Range
LOEI \ alluvidl ! ' I2 ' L i ‘Eapt. St<...
| TN - O ES T ERY (LB 2,5,5-T 0 DL6LE T O—ZRT“’DO gy=" "1
: | | ! i gol, /4 K 100/100 | |
jO 1 A | N | o FS 1 July | TCi 1/2 1b, u;o gale | Ho0 30790 ; " 1 "
'[ ml B ] : /gal, ./acre ( |
. Buckyheat {(Eriogpnum fasciculhtur.) | l . !
1O {C-4 | N ¢ | FS 1 4/h9 | A 2,4-D b20 rao L 2 ppa | Ho0 . 60/40 Ventur_Jbal Dow Che: .. Co,.
ot —te=r e ?&‘"f&*‘@‘im;zr—v— "“20 WHGT Zppa H0 T 70750 L i
| Ceancthus slegacarbus & iC. spinbsus i i '. 3; :
O le-A N . | FS | 6/49 LE 2,4-D {30 7HG | 3 ppa | DO -100/90  8o.,Cal, L
OM  [C-i L ! FS ' 6/49 1B 2,k,5-T |30 LBG 13 ppa DO . 70/70 y "
Ceanqthus, wadgeléaf {(Leanothls cunbatus)| i ; : !
OM | & | W Shaliow L __IFS_ 5!/18,"50 m/(z/j 2,4-D |40 IHG . 2 ppe_ DO ]lOQ/_LQO_&ma,ﬂQ:.,_C_aAL._;_.I:msi_____ﬁ_
! | f ! P 1/3 2,4,5-T) ; i '
Of + 4 | N Shallow $ L Fs 5V17/49!LE 2,4-D '15 ZHG | 1.5 ppa A0 20/20 Tuoluune Calq Herbert
oL 4 | N Shallow S iFS 517/k9 1B (1/2 2,4-D 115 (HG | 1.5 pra 40 90,/90 - | "
: : i ! | 1/2 2,4,5-T) | ! - 1
i 1 ; i 272 1 ! |
oM | &4 N Shanow. S TS 5/17/K9E 2,4,5-T 15 JHG | 1.5 ppa 40 99/99 " | N
Qi 4 I N iDeep | § . BS 3/27/_59_;1;11?. 2,4-D | 24 o 100500 Yalo,Cel, | Leonaxd .
[T |N_D%PIS' BS 3/27/50°1E 2,k,5-T | 2% | . DO 1100/100 | u o
s ¢4 N IDeep | N !FS 5/30/501LE 2,4-D 5 RHG |2 pp2  25% DO .100/100 'Nape,Cal. | n
S | A \ N iDeep i N {FS 5/30/50 L& 2,4,5-T ‘2,5 JHG | L ppa  25% DO 100/100 L I
Gt iC-A | W ‘ | {FS 1949 :LE 2,4-D |60 AHG {3 ppa THO 75/75  Sierra Nev. Dow Chem. Cos
; ; : : Mts.,Cal.
O Cei Ny FS 11949 IE 2,4,5-T 60 Ha0_ _100/100 f ]
FChaJmse (ndtﬂOStOfﬂa i'asc:Lculétumj ‘ L2 C G 5 3-pp2 : :
*om . &A1 N {Rocky; S ‘FS 5/16/50 LE 2,4,5-T |15 ALHG 53 ppa - 40 75/75 Tuolume Cal-‘ Herbert
1OL ta N Rocky S ‘FS /16/50_ LE (1/2 2,4-DI15 JHG '3 ppa 40 50/50 1 M E u
| ; | | L 1/2 2,4,5-T) g ; |
oM i N Deep ; Ed PSS 5/30/50 LE 2,4-D 10 WHG |4 ppa  25% DO 92/92 Napa,Cal, ‘ Leonard
+_E‘_ﬁf N IDoep 'MW IS £/30/50 TE 2.4 5-T. 110 aHG 100/100 |
'S4 N iDeep W FS 3/30/5C LE 2,4-D 10 JHG i 4 ppa . 25% DO 1_100/100 P | "
E S ‘ & N Deep [ Wi IFS 5/30/50 1E 2,4,5-T 10 BHG P4 ppa :25% DO 100/100 { u o
b : i : : ,
i . :

)

|
j ‘ '
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Teeawr ©  leopn 4 mmmmw o (@IL | IOCTION [ WORKER OR
| hge ?[Stape Char.{Type }aspcc_t Type |Date ‘ Formulation i‘(Jonc.. .| Dose 'Dii.uerfcl - ngitcy B
Chamige (ﬂ::h,no.;t sra folscdculidtum) T ' SR R
S ‘ M Loam | Steep| TS 5/50| L3 2,4-D iso aHG |3 ppa - Ha0 60/30 _2ierra Dow Chera. Co.
4 o : - dedre, Cal,
lc-u N Lozni | Steep| FS 5/50| HE Z,4,5-T [60 WG 3 pp2 | HO 70/L0 ., I
C-4 | N |ioom |Steep: FS | 5/50| HE 2,4,5-T 6Q ANG . | 3.ppa 1DO 75/40 n T
iR Chap«irral whitethprn. (Ceanctrus -leutodermis.) N Y I T N N S
O ] C=h -y N F3 5/49 LE'2,A;5—T ' -60 fHG |3 ppe DO 100/90 $ierra Nev, "
! foothnills,Cal.
Chinguavin,| bush | (Castknopsid sempebvirens) . ' S .
‘ & oA N Deep H,NE,N{ FS [6-8 | LE & 1T 2,4-D] 2000 pprt - 3 ppe | Enwl.& | 75/50 assen to Offord
] ! . 4L6/51 0il lare,Col, |
1 chodll  (Ophntia fulgida & 0. spinosjor) | .. - . ' - . , -
oM ¢ A N Shallew © S | July | LE 2,4,5-T 1_2000 ppm LG gail DO | 7/71  |Pima,iriz.) Southwestorn
3 : gravelly I - C /acre | - : | Forest & Range
sliuviall o - ©IExpt. Bte.
| Oh | A NOoi" |0 FS | July| 4 2,4,58T 120000 -ppml pint pér Ho0 [L00/100.  |Pima,iriz. M
T S W —ﬂy-~ﬂm-Lﬁuiﬁm&ﬁﬂbﬁ%~~ﬁmﬁﬂmm~b@]ﬁﬁ,x GO/30 - | Pimonirds o b e
! : DNOSBP bo3% plant
OW | D I g 0 FS |larch| LE 2,4-D ‘1oooo-ppm 1/2 pipt 1:1 | 88/e8 Pime,iriz. L
: ! o plant |[DO/HL0 :
Ol + A N b 0 FS |aug. | LE 2,4-D ilooo por | 1/2 pigt 50 | 100/100 | Pima,hiriz, s
. DN OSBP | 1% i plant o ‘
SOl i DN o0 o BS JLapee—l DHCSBR. eGSR e M| - Ko e 80/80- | Pimesri g - U oo oem
‘ g | | Sept. ~ b ! 100/100 ,
0% | N 1 o I wm ! o ! pep | 1.5% L ¢ 85/85 | .
' o | ' o ‘ . 100/10C | Pime,liriz.! i
Coffeeberry' Californial (Rhamnus cajlifornica) | ' | -
Yol oA M IDeep | BE 1F5 B/16/5¢ H R 2,4-D i 5 [HG o} HL0 106/25  hmador,Cal.| Leonard
L oMt L N |Loam.[Steepd. FS.. - | 5/49-|-1LE 2,&—D~--—_{20-AHGm—ua2wpp& __ngﬁ_ﬁ__nsoxgga 30 1inasyBaih-Dow—Cheme Coy -~

Cottopwood | (Populus trichocarpa)

O' L. . K Pendy Tevel | CS' 4 19_5(); A 2,4-D | Full 1 awl./| none . 10G/9G . 1 Sen Diego,! Dow Cnem. Co.
U B ] /Lrec 5 “Bri. dio., _ .| Cel : o
Ok L N " "o, BS 1950 LE 2,4=D 1% Do 100/100 " "
' Coyoti brubb' (3 pecharhs pildiaris)| . e \ -
POE W T 'N'“"i"DE';p' '_F'F_"_t 1B "7/6]‘50,_':"[;13'2‘;1;‘—‘33___" - “"“';'_"""“ me e =D J_OC/'UU —~pormoper; Calseomrd—&—fusk =
o |- H | Deep Flgtf 85 [7/6/50] LE 2,4,5-T 2% DO [100/120 i, " - S
COR P A 1 H ' FS |liprill & 2,4~D ! 2 ppa !Hx0 High "Sah Mateo,lal, lchluwra o

I ¢ | ) i i ’ ] i 7 i l J
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i PL/NT i ! TREATLENT i F kI LOQ&?igﬂ ! woRKER OB
g “ge Stg_ge'Char ;Type Lispect Typc Dute -‘ F‘ornulatlon Conc. DOSe Dlluent : gguftlty ; - REFERSNCE
o DSOSV O S S 5 acte
lCoyot\, brush “(Bagchoris piluiaris) | 1 : mr | : i
b OL U FS ipril . i 2,4-D 2 ppa - HHL0 High Ventur'- Cel, i Brendler
Oli { C~1. [N j FS 1949 | LE 2,4-D L0 JHG 2 ppe 8t. tainner 65 monturc,y,Cal . Jow. Cheri. Co.
Oii ) G " . FS 1949 - LE 2,4-D 016 sHG 1.6 ppa HoO L 90 n o
Qil 7 G-, N T FS 549 LE/( 1/2 2,4-D 32 LHG 1.6 ppal St. |100/95 St.lln s,Cal "
N , . Co /2 2,4,5-T) O jbhinner . ... - ' :
'Curra;nt, sg_ua.w (Ribes cereum) Il al : . ' ‘ '
| Q1 .' Q (N RT)Ckv Al - FS ;h?—iﬁ 2,4,5-T 3000 ppe 3 pre ’HQO +. l% 99/90 dadera,taripoesa, Offord
; I , | S . ' SULLer 011 Fresoo Lassen,
. l' ! Ir H I . Ca.lu
O fau N o n FS. 'h5-49 - 2,4-D 3000 ppit 3 oLa 11,0 70/60 Presno, "
J___ﬂ_,__h___l_____ e Ao S ‘ . ) Lassen,Czal.
Oi F“ ‘N Fumlce Flat BS ;8/49 2,4-D b5% U/h oz. ! DO i95/85 Siskiycu, L
! ' X bush o Cal.
Ok ?g 'N ; n L BS }8/495 1 2 2,4=D 5% ;o Do .99/95 Lo "
! - 1/2 2,4,5-T | : : -
Jeep Lbr-ush ‘ fC(,L.nLthus integerrin us) ’ : ; 'r : -
i Ok ,‘n 4 N Ideep . 1L TFS L lay. thru Na, 4, HE 500 . 1-2.ppa: H0...98/95 .. Lassen to  Offord
| July L6951 2,4-D 1000 ppr t E kiadera,Col,
_ Decrwcod (Lotus SCOj.JClI‘lllS) ; . ' ' ’ :
 Oh. LC N FS  I4/L8 | LB 2,4-D 0.8 .PG HpO0  100/100 .Sc.Cal,  Dow Chern. Co.
¢ Ol i oy . FS 1 on LB 2,4,5-T 0,8 PG " 1oc/100 0 ' "
]E(]:_c; rib I ‘EIS iltll&llowl Va.rj CFS 4/5/51 C HEE 2,4-D L0 LHG 2 ppa Lo 100 Amndor,Cal, Leonard
LRZQenDeTTY | Asanbihcus glauca e e . ! . T
SO 1 C-A N i 'Fs E5/&9 VIE 2,4-D + 15 gwl / : 2 gts., Ho0 '98/90 «bntcruy,Cal Dow Cneu. to.
! ) | ‘ ' b234,5~T ,lOO gal, Jacre h !
| BEucalyptus sp, " : " :
1 Ol iD N Decp Flat ES/cuts 1/51 . .« 2,4-D 4 1b./  yid./ ) none 1 High  Sénoma,Cal, Leonard & Lusk
o . E ) j =
ST / apart ; i gal, cut ; . o
L OLLW}D LN e 2 5T 3 b,/ 3 all /e i High - u L
] ; , f ; gal, icut ! ’ i
1 OM 1|‘h ICS t FS . fhommate ‘1 1b./ ! Hy0 + ' High iOxnard, - Colbern
I [ - . . - i '
‘ . : : © gal, sticker | - Cal,
:Gooseh:m_:rry,[Sierrz, (R:Lbes roezli} ; : ' } ! [ ’
! O%a P4 . N Shullow N Fs & 5:: T/42 1 Lnmate 1 ib./gal. 3000 ppa H20 ‘100/90 Fiadera ,(L.l Offerd
! Of* Bﬁu-- e i A R —N-MH%S &- 8] 9/&2—}-——%:-}&-’0\-; e ~i——11_ - = 3000 ppg - el ]_00/93-—~—r Sy T
- Ou uP_“,a . N HuI I  Stp. 42-45{ Amnnte ; 1 oz./ - ' 974+ {Lassen to "
] : : | i in.diang i ITulare,Cal;
: ; : : : ; '
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_PLUT s"?-* T o s e - 1
- = —-—T~——-THE£LTLLNT—!--- SV P S % KIVL. |LOCATION - WORKER OR
ngC lStu,ge Char. Type i »Spect TYDG J:Date H Forn 1ats E . ’ Qleﬁ;f» ~ I.EEFEIENCE
. GOO-:Q OI‘I'V, Slbrrﬂr‘ (J.,L.lp 5 C\_, ’13:‘) = ‘-a"-_._..__.r_,.'__.::.t}i Atien | - CG IC . -_---:FDA—)QC‘,_,._,-_.D_J.lll_("Dt O State .
S & N Doep | M, N & IS & 8. g L N -' - '
5 s /3 5 Do | 300 gal 29/96 ii.:adera, Offord
o ,Pa,Dt N | ALl 5t | aere Cal
P. 38—11:2 DO 3 ., .
| 1 ‘ i llfllé_g“v 98 4 Lassen to. "
_S PA N Deep WL FS 6 4 on 1 o Ui its Iulnre Cal.
.‘ S ;‘ N__“Ebe‘e‘_a Nﬁng FS ‘i 7/29 \ ;311};'2'2 L_"DD . 369 PR —/"Q‘ Dl }E£O _._., QQ /Q‘L Tf!i"’ﬂl‘”tnr r‘m i .
Vi c | ow z Pioe P 1+5-l+8 Na: “:K CSU ppm B/h ppa HO 99/99 Tuolwane Cala "
iy S0Lis y LE 231{.}%’ /( n’fpr; b Py I /0 aooen o i
1N i N H FS | o SRS 4 radore,Cal,
AT I Fjeep o qui:s 224D 4w L5 ppo H0 1 99/55 N "
. i iy e powe o s ||
| Cil C N™ Deep FS 1;5—48' SR A T oo | ‘
Ol]ﬁ. A N }geep FS  L5-48 | n 0 °§ bpa H20 ! 73/37 " i
?’-; Ph K Deep FS 4548 | ) i; Ppe };38 :9(’,/,82 y "
i A 1 N Dee : 48 K e . | o2 PR R0 T 80/35 " "
,- [ eeP FS. poch8 | Ne 2,k-D 1 5007203 ppe | 0 ,99/% ! ’
Y. | PA |- N o o L _Ppm - .
EEmE it 2den L me Luo esse | :
S TA ) N Peep RS 16-48 | LE 2.4-D ] 3 ppa | 0 ‘99/% " "
O 0 & N Deep S [6-48 | & 2,4-D W e HD 80729 ! v
O | PA { N Deep BS  L6-hE |k 24D . g PR L HO 95/82 ; u
O, A {CS peep F5 078 NalLlE of 13 ppa | H2O 190/53 I n
! L] S W48 1 NayhLE of 1 250 to 1 ppr . R0 30 0 !
TR IS Deep Ve T e L |
Ol PA CS  Deep - IFS L7-48 | LE 2’4:9 ' '2‘%;’ |rl o ! o o7 l ) !
O I Pa | N Deep !N,NE I'BS 10/49 ' Li 2, 2l tD0 LT ! "
g ; (NLUE }/ ' LE 2,4-D | 5% ‘,1/ Tl.oz! DO | 80 Bl Dorado "
4O P4 3 - _ o Lo R bush ] : a ?
: Lo Deep | NLNE - BS 10/49 | I8 2,4-D 4+ | 5% ; % DO 100 et "
O BT N Thes WE TES N0/ et | | [ ;'
‘,. A I I1E | 10 I e ' -
’ﬁ‘ A N Deep EN;NW | Fs '6&3 ' an,-%%hésg TD o SR Lo 5 DO 98 Xt "
| ‘ } A, f:@ 1500 ppm |3 bpa + 1%,95/90  Sierre,Plumes,
- . f ) D ! g sty0 E slunner o:Ll Bi(tii,Lassen‘
| Vs 4 ] eep B LNV IFS C = e .
jo |pr low Deeg ES IS gﬁg \ o0 2 poes v 9509 - "
1 gosgourr‘y’, Tuleré  (Hipes tdl(p.rensbj : pra Iltq ppa——4 9540 . 2 :
S OX [FnT TN Deep Tlat 15 & 5 8/45  in 3 i
3 : : et lamate 0.83 Lb, .833 P a] L{ 0 :
\ | , L ‘ i _ :I ; gl p ‘ 2 Jl 99/90 I[‘Ll_]..:xrc-‘s,Ca]..! 1 iy
¥
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TREAT. INT

V¢ KILL

WORKER &

PLINT SOTL . ________ TRBAT.EN | ~ T LOCATION &
#ge |Stage Char. Lype inspect{Type i vate jFormulation | Conc. Dose  jDiluent County & | REFERENCE
SUSOE U SO i__._-__ o ‘1 e _ll__ _f_ S . |State
Gooseberry, Tulare {Ribes tulurensol ‘ ! |
O |~ Ph . N Deep Flot S 18/&5 Na 2,4—D 7 pem |2 ppa [H)0 10/0  Thlere,Cal, | Offord
- AR Deep Flot FS #6/49 2,0,5-T 000 ppmt (2 ppe ' H 0 ' 98/90 4 F u
iOM | Pi : N pDeep [Flat FS ;6/a9 P 2,4,5-T 2000 ppra |2 ppa ‘H 50 i 90/65 b | i
_ Goos¢berry, {Ribes speeiosun) ‘ : | 1
NI .k_é N Rocky Steep _BS {1949 IE & ME 2,4-D 2.5%___ 15 gal. DO |100/80 Qf nge,Gal. tlow Chen. Co,
i i I acre ] '
Ok ol pockyESteep BS i1949 4E & HE 2,4,5-F 2,59 u .10 100/80 P i Rl
Honeysucklel (Lonlcera subSplcath i ! i
| Oki L {CS |Deep |NE \6/50  HE (2/3 2,4-D |20 AHG i7 ppe DO 100/60 Lbs ungeles,i Juhren
. ; | 1/3 2,4, 5-1) ] | | E { Cal. !
. JHorehound (Laruﬂlum vulgare) T S S S : i
Ol {C-A N iloisturg FS éS/LS & 2,4-D 50 sHG 12,5 ppalﬂgo 1100/95 Orﬂnge Cal. Dow Cher. Co,
i | high : . | .' . '
Jim Brush i(Ceandthus geredicstus) | l i ! ‘
0% | A !N peep | E . FS 5/2/50 |LE 2,4,5-T RO iHG 2 ppa |DO  100/100 Napa,Cal. | Leonard
Juniper (munlperus wtohensis & Juriperus| moncsperna ) _ i i : {
LG D W Shallow O Basal  Ock, | DB B 5% Bt /treelDO i 100/100 iianggil__igouthwestern P
' : avel%y | pour E j ; :nrlz. :rorest & Range
! i JLoan : ; ; : ‘Expt. Sta.
OL1 | bRy 0 " 1O0et, | PCP | 2.25%  pt./tres DO | L00/100 | n : n
o D N oW 0 S Oct. |1E 2,4-D [ 0,06 1b,pt. /treel Hy0 100/100 | 1 i n
| - ¢ Jgal, X
i l i
Oid {R_JN _4wwwLow_FS”MQ@M+EQL____ﬁQJﬁihr“umgnw ~L200/100 M L
! ! i ' i
| j | /g2l. !
Ok ; D jN { ™ | O FS |Oct. ! PCP ? .15 1b | 3Hzo | 100/100 " | n
i ' 1 g"‘l“‘ : 1
oL 1 D N ! 1 0 |FS Oct. ‘ LE 2,4,5-T | 5000 Lt /treet 1 | 100/100 L n
! ] i | ppm ﬂmﬂﬁ ' .
Ho SN NP v 10 !_ESEHhJDJJL_+Eb_pr%enit@ 4 1:2 .p,l_p LT | on/sn- u n .
i ' i 1 ‘ ! Jtree |
i 4 N | v oto P lpril | IB2,4D | 3% bint/trée DO | 100/100 oo u
Oii | i N o !|'Fs  april | LE 2,4-D | 3% Pov O {ywa ! 80/e0 | " !
Ol i =& N | " | 0 |FS l|april i 1E 2,4-D 1 3% ¢ " LlDO:H 01 300/100 A | A
ol | a Noopo" | 0 FS jhpril | LE2,4-D | 3% © " N:3BO:H0| 80/80 h | n
‘Oﬁ“j"ﬁ'"“"“N—‘z*' . O)’ —FS—pri S0 i 3% — -1f7ﬁerﬁgg——~30/50— [ " { -
i Leronade berry (Rhus ovato i | | ; r _ |
l " O A N  Rocky Steep Si BS |1949 (LE & HE 2,A—D{ 2.5% ‘ g/acrd DO 100/70 Orange,Cal. |Dow Chem. Co.
: i : t { { v i i
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e — - y—— e g — s s - - feemle - s . _?‘.. BT T ?. © mmmaas
s - S S — o maE
4 PLART ; i : | — e &
' : i _ Diluent ! ; County
kge EStage Char. Type [ hspect Type Date | Formulation Conc.“ }Dose I:L u f‘ : e } .
v ; 3 - H . ) .
1 ! b .
Lenoriade berry (Rhus oyata) | | ! DO /'200/70 Drange,Cal.! Dow Cham. Co.
o A | N Rocky PBteep § BS ! 1949 ! LE-& HE . : R.5% 15 g/acrle | /7 ge, |
Lapide, bush  (Luplnus prboreys | ' .0 100/100 }.‘iari sa,Cal. Leonwwd Mrmioy,
Ok | A N Deep| WH . BS 4/4/51 | HE 2,4, 5T ;h%- R e ot posa, oty oon i
L i ; — ‘“"—i— BRI et T ; | ‘ o
I siadrdna (hk‘butum menz:.esii) i : ' , al.f Teonard & Lot
! N | Dgep | Sout 1-) BS W6/50 i LE 2,4,5-T {2% » i Do 100/100 onona, G e
Wanzgnita (Arctobtaphyllos sp. P _ o 0 ![ake Cal. | Biswell
Y & .5 . ! FS | 7/49 K 2,4-D -i_ 3 ppa i H,0 - !100/1 Lake, !
OO0 O O Pt RS A S N O A I
anita i\ —— roma,Cal, Leom:ﬂd & Lus!:
Ol | A *: N D?ep ! i X 1BS 7tﬁ§o IE 2 z,,s-rr' ihE g | - BO 66/66 iiso ona,Ca
Manzanita, g reen, (archostaphyvios pa I ; i Cal. Corneuus 2
ORI A hal}):; W FS ]JuJy | LE 2,4-D |67 fHG iﬁ-f?-RP? Do 1100/10 t“ssen’ ' Goohan
: } I'OC . { : "
o | a - y - ] '= -T 17 LHG ; 3. Hs0 100/0 ssen,Cal,
mmf_ : v Lgs—u#s oA L A o ' — ot~
e ] : S,5W L 2,4-D ppm f iZl‘u:l.are Calt
sl : | , : |
Immm Whltel@*gf (JiitEStjapthlﬁa Efx;.vda)lﬂ &HE ! 1000- 2"3 PP"% H.G 90/75 ‘ Butte to Ot ford
O Ay W [Deer S, | hg-5l 2,4-D 2000 ppm' y = (Tulare,Cal,
P ' | H » - -
o | & | N .Deep S(Pr | S sygsolb ﬂg eﬁjli-D 10 iHG “ ‘25% o 1 80/80 El!Dorzd}.'d_o »0aly Lennard
. desguliite, Pern scpewbeah (Prosopis onbt — e : . | i . .
w | A H N [Deep ES & S lay-Oct. LE ) ] 1% R o] 100/5 ’. Yuma,hriz. Bowser
w - . - | -
Kesauite, velvot | (Prosbpls Juliflors var. veluting | 1 80/80 | Pima,iriz Souvhwestern
G T D | N $halloy 0 B asel Fob,l DBB | 5% 20t K| &0/ | oo, Fevont & Bnge
sandy’ , Pour & 4 | | Expt. Sta.
! {rocky '; F " ! ) L o . — J -
g Tinviad . Lo oo e | S :
a | by N oo Tlo . BS 1, Feb. | 1E 2,4,5-T i 5% S B :100/]lL00 i ' ! "
‘OM | D | N { " ¢ 0 | BS jMarch| LE 2,4,5-T - 5% , Sino :100/100 i " ! "
oM | 4 | N ;" | 0 Basal | May | LE 2,4,5-T .25% - Shell neu.80/80 ;
b ' . pour : heavy emul, : ; | .
' 5
o [ & 1w {ow || 0 Basul ' May | LE 2k, 5T _;_55 “ |1§2 pm}t K ;lOO/'l_QO__IF_____ 3 "i__ IS
ar [+ % Lo v iy s 2,4,5-T ! 5% o f DO | go/g0 :omo ) 3
oM { &4 - N , W@ | o i May Kerosene I i " K ;1100/100 ; h
1 J .‘I ] L3 'S - A -
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i R T

‘. PLANT_ 5. S0IL - zi L MRELUBAT e B RILL %OL‘BM g | VORKER OR.. O,
i ) H - ' L -~ . ount i Yy i
E Agiﬁ,s_ta—g e Char E‘I‘ype =;spect' Type Mate _;I___Fholrmulatlonll Cone, _D?SE_DI}_IIE?E_,____ ___H___S_L'_'B_g{ l HEFBRENCE. B
| tesquite, svdlvet ‘(Prosopls mhflora var, velutina) .. | G ) ) o i
PO A N Shallow: O i B3 {July ; Lion LHH7Y | ipt./tree * lOO{/]_OO i Pima,iriz. | Southwestern
%, . sandy-rocky ‘ I oy i ' : | . Forest & Range
Lo ' alluvial | ' ; | ; : : . Expt. Sta.
oM A N Dt 10 ] BS Jguly | DO | pt./tree {100/200 ¢+ " : v
o j A N i® .0 @ BS July ! DBE . 1% Thires KD 90/90 S ___[;_ﬁ_ P —
o TTRADT NPT T 0 iBthaliAug. DO S ,pt_ftree '90—100/ e "
R s : | pour|karch r : ; 90-100 i .
ol !u-—D ! W moi0 1 FS g, M 2 ke 5~T i/000 ppoil/2 pi.! H0 + | 100/100 e
! | A - , +/tree ‘l?o [ L
Memcan devall—weed (nster qnmoqus}‘ " . TR T
oM LK P I iDeCp ‘.J:Lu\.h mu‘i‘ g[, 1250 pn.3 ppa lHQ_O ) ;lOU/8O Yora,iriz. Bow_:?*_e_r_h e
T T '; _ !ba‘nk_ T :rxp:;:j:l. TR r L TTRT e e
Qb gPA | N sDeep”_% L ! S bJaly~ | A ; 1250 ppn 3 ppa HNO L 50/3 Yume Briz. , "
‘ ' | P i g, ! ! g P
:Lon}(ey flower (D1 placus Sp.) I i f l - st ) i rl . .
0N C-A N | | 1949 1 IE 2,4-D !40 n.HG 2 ppe St.thinner! 50 interey,Cal, Dow Chem. Co.
| Ok C-L _;_ LI | Fo 5/:;; IE (1/2 2,4~D 1_32__@@_ ,_‘g_.z_ _p‘p_a___HQO | 90/80 Salinas,Cal, Y
i ' | 172 2,k 510 o | P ;
b mahooa.n,v (Cei%cocarf:us bcthlmdeé} - i ' | P L
. Ci . & (N Hocky | S | ES_ Lu,zz;c;. LE & HE 2.4-D ¢ 5% .1/5 gal, . DO 60/40 Qrange,Cal. Dow Chem. Co.
I . B | ‘\ . s ! ; acre i P
e : ‘ : ‘ i :
OM 1A !N Bocky .S 5 BS rl%o ILE & HE 2,4,5-0 5% . .0 ' DO 50/50 ¢ omo T v
oM &5 S Deep ! NRE I FS_6/50 HF (2/3 2,4-D 20 /MG 7 ppe . D0 |100J"'?..0-: Los Ahselés, Johren .
S ' : /3 2,4,5-T) | ’ A Cal.
. L. .o A ! b4 i . E t r . 1
|| Mountaih migery- dChm.*aébatiu i‘ollolosa) ! i : 1 = oo
ol A 5 N |Deep | N ¢ F3 6727/ ‘50‘_ L& 2,4-D S50 MG 8 ppa H20 '100/100 Plc.cer Cal. | Leonard
OMi ! & N Deep | B i FS 6/27/50| L% 2,4,5-7 10 KRG 2 ppa | K50 ]100/1(,0 L
Dak, blue (Quercus douglasii ), ‘ , P ; ' '
| OM D N bed, j W - 12/b0 V1B 2,4.5-T. . R #DQTDMlolune.w&«L_“l:wawt—_——,.
i Oht ‘ D N EDeep it Cq/thg /51 & AN "4 b, i 2@ ral. iH Iuapa,Cal. - Leonard
! o ] ,I . Hhapart , ' 1 /gal. /cut | .‘ T :
Ol ] D ; N. |Deep : W- CS/hnlds Ch 2,450 ' 5% iHZO '[H:Lgh Napaacal- . Grah
) : " Brapest * : ¥ o
) . | i B L i
v oA oles . Deep | E: - | FS 6/22/50 HE 2,4-D- IsﬂHG SRR 20 ‘[ 50/50 Amador Cal« Leonarc. .
0ak, . duarf 1is rens. wisls ""f““}___ _— - '- S
o | A | ¥ Rocky i = 5LG |I.E & BE 2,4-D 5% 151 gal.acvre DO :,8L*,;.+0 ;Orange Ca.l. Dow Chﬁn. Co.
jos lkw et s e x LB & HE 2,4,5-0 5% " DO 60730 :
i \ y tl ¢ ; ) J h t ; v i {
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b PLLNT i SOIL ; - TRE.TLENT Y 51
} ~ge . i Stage Char.iType’:AspectXType .Date ~ Formulation ~ Conc.  Dose Dlluent‘
| b | : ; : E I T
08k, Erteridr 1ivé oek {Querchs wislizenii) ‘ . K j i
. Qi I D N Deep B CS/cuts 12/50 i 2,4, 5—T '3 1b, -~ 1ml, . Hone r100/100
i : i : &Mapart /gal. /cut _
l o YD N Deep ! N (S/cuts 12/50 a 2,4-D L 1b, "1 ml. ! None llOO/¢OO
: o ! : ' Hapart / al. C/eut -
oM 1 b N ’Deep N ¢S/cuts 12/56 HE 2,4,5-T h% 00 mi./ DO '100/100
. _ il e g om — A papt T ' "“""‘1er1&"1.. - I
Qak, poison (Rhus dlver31loba) b f : ; )
Y | & °CS rDeep SE  'FS 6/50 HE (2/3 2,4-D:20 :HG 97 ppe . IO '100/100
| ' : X! 1/3 2,k, 5—?) : b
_ first year l ' T : ' '
% | A~ N | - ! - 'Fs oy | LE 2,4-D 4000 por | RO Lo-
CSSenhd year T LT o oo I Ty
- a +C8 1 - . - FS. - - immate 2 b, H,0 | High
. i ' ) : ' ./gal' I
P Ok (C-i PN 'FS 5/L9 ¢ LE 2,4-D 16 4HG 1.6 ppa H0 90/60
PO iC-a N FS  -5/49 !HE 2,4-D & .5 gal, 0.5 gal. HJ0 _],5/7“
! R L 2lh,5-T /100 ngmﬂ/Lcr _;_m_ﬂ e
Tou T4 N Deep 1 S TBS 7/6/50 Ik 2,4,5-T . 2% - DO 1co/1oo
i first year o f : |
1 o i ! N Shaliow S 'FS  iJune . IB 2,4,5-T 12000~ | ,5201-' I100/’0
: L rocky | : L :or LE 2,4-D 8000 ppam ' ;
' second yeaq : . | ; o : : S
Lm B gmy o 2b-5% - D060 High _
- *Perlw e‘“fvwhca ma]on) T TooTT T o A
O | A N Deepl. S IFS 7/17/50 IE 2 Sy 5—T 5 GHG (2 ppa 25% DO l o/o
Prickly pear (Op dntla éngelrm;uulj :
- OM 4~Pi @ N Shallow O .FS5 .July 15 2,4-D 5% pint/ © L:4 DO: 100/100
, I . rocky : RUE. Co Vo . plant H20 ‘ )
: P - alluV1ul i T ; ]_
Ol ﬁhPx-—"-v Ao TFS T "”‘"I"LE‘z;A;S;T‘ 2%5%°  :pint/ ! l:4 DO: [100/100
S S AL IR : plant ~ Hy0 |
o8 A-Pi N | w i o PS¢  |[DNOSEP - 1,1% . pint/ ' DO 100/100
R : :_“--'1; R : SR . i plant ; i
O A—PA N ool FS N TCh 1/2 1b, :pint/ | H,0 i100/100
: AR AR Vsl . piast g}
thbltbrush (Chrysothadn us nauseosus) | : T
Y01 D-C N i ‘FS L/14/5% 1B 2,4-D 1 ppe [ H0 i100/0
+ O DG N I JFS - 4/W/51 1E 2,4,5-T {loppe  H0 | 0/0

LOCATION _ | #ORKER & .
County & | REFERENCE
State % T
El Dorado, !Leonard
Cal, |
1l 1 It
!
1] i n
i i e e
!
Los ingeles, Juhren
Cal, !
~Los. nngeles, _S5i Dudley
Cal,
i
! :
Salinas,Cal. Dow Chen. Co.

it

Salinas,Cal.
i

Sonoma,Cal.

Loonard. & Lus}{

hlmador,Cal° _Pryor

—

Sonama,Cal. Lcon.rd & Lusk
flna,hrlz, lSouthwest.ern
Forest & Range.
: Bxpt. Sta,s _
n

n i S
) Lo ! B
b L -
o
i : ;
Washoe,Nev, ' Robertson X
i wo } oon
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P PLaNT - ¢ osoin oo JTRESTEENT R KILL._ ' LOGLTION : WORKER & .
|.ge Stoge Char. 'Type 'hspééE"qupe Tete  Formulation  Conc. |, Dose Dllugnt ' County &  REFERINCE
j._“_._ e e e b - — v ~+St,ate_.—r-_ —— e
'Redberrv (Rh(._m"nus crocea) - : - , l . | | ;
Y N ¢S Decp SE° TS ‘6/50 . HE (2/3 2 A—D| 20 JHG | 7ppa : DO | 100/56 Los l.ngeles,I Juhren
Redbud (Cercis 0@01dentalls) 1/3 2,4,5-T) ' { ' : Cal.

b :
Tof 4§ Deep, B FS /44/50 1E 2,4,5-T ' 30 MG | 3ppa | TO {100/0 - Pape,Cal. : Leonard
'Rose, California !(Rosa californieca). : , : ’ '

! ! ] ' .

Om PL - N  .Deep Flat  BS 10/50 HE 2,4,5-T 1 2 1 'DO__ . _High __Sonoma,Cal. . Leonard & fusk

" T Rose, . vAId T (Hosalnotkapd)- “_--m"-?-"":_ _ ; ' il S ' T -
oA N shallow Flat, FS' 6/15 . 1B 2,4,5-T 1000 ppm .Conplete H,0 , 98/75 ida,Idaho  ; Hodgson
R ‘COVerage i '

Ok 7 A N s$a110w Flat  FS . '6/15 IE 2,4,5-T 1500.gpm © " . Hy0 '100/95 ;oo ©oon

Ol & N Shkallow Flat FS 6/15 LE 2,4-D 1510 ppm ¢ " H20 : 25/20 n .o
, 0E A N Shallow Flat FS  6/15 L&(2/3 2,4-D 100G ppy | M L Hp0 T90/75 LML M
' . -“'""‘*"“““"'"""“”'““’"_"‘_““'“"”‘1/3“ z0h, 5-—-T) | : . )

O & N Shallow Flat FS  16/15 L 1500 ppa { B H 0 100/92 " L

O & N Shallow Flat ‘FS  4/15 .mmate 3% o H50 70/50 " L

|

I

I

: Rose, wild (Rosalwoodsii) , , . read :7/27/51 '

O Full L. N Shallow Flat FS 5/10/51 HE 2,4,5-T 1000 ppm 2 ppa | Hgo 100/1C¢ Cache,Utch "Timmons & Lee
' 1500 pom; 3.7 ppa "

o " W i " FS = 200/15 b e o w -
_ T _ - T read .9/17/51 '
Ou Bud L 6/4/51 HE 2,4,5-T -1000 ppm, 1.5 ppa " i 90/50 , n "
oo oy " 'FS f 2000 ppm. 2,8 ppz " 00/88 ;" _
O Bloom N - n nFS 5/22/51 " 1000 ppu; 2.3 ppa " 100/88 ;- o
Qi - M N S n S S n { 2000 ppP’l 4.8 ppd t 100/87 ] " o
lst treotrment : ' e L i R , E -
Ol T Bloon N T RS 6/23/49 LE 2,4,5-T l5oo ppa ; 5 ppa @ , 99/30 i ® coon

j2nd. treatment | . ; 1 P !
" Full-leaf = | ) ‘FS 8/12/5Q LE 2,4,5-T 1500 ppsl | 5.8 ppu " FlOO/AA
'1st. tret.tment . ) i

1 1/2 2/4/5~1)

; : E ;
i t i i * } ) ‘ i .

¥ ] H

ov .Bloon N I o 6/23/&9 IE (1/2 2 uwn 1500 ppa 6.6 ppa, " i 92/12 " ot
- P b IR /2 2ng5aT) . _;______i_h___._ 3 1

r 2nd, *trt,utment | i " |

. F. Leaf | FS 8/12/50 o J1500 ppm 7 4 ppu L | 90/K6 | n

L lst, &reatment. o S f - ; : f

1 Obi [.Fruit. N} o n FS 8/9/49 LE 2,4,5-T 1500 ppm 6.5 ppa; L : 21/0 P oo

'2nd,'treatment | : ' [ ; E i

. F. Leaf. N | v nFS 5[12/50 LE 2,4,5=T 1500 ppoL 5. 9vppa+__ L L 95/35 L A -
" TTIStL Rre Gatnent ! o ; ’ ' " .i

O LLFruit K - LI 8/9/49 LE {1/2 2,4-D . 1500 ppm 6 6 ppa © 27/0 K Lo

f :


http:covert'.ge
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PpLaT UUsorn Y T T iREAmEENT T % KILL " IOCATION | WORKER OR

hge Sta.ge Char. .Type }-fs‘pect'f Typé . Date " Formulation " [Conc. = "Dose Diltoent IM R }[ County & ‘REFEHENCE
; ' i State 5 N
Rose, w:le :(Hosa WOOdSL) ? ' . l : ‘ :
nad.’ t..'["l..-auulerlb i I :
Oil F.leaf : N Shallow Flat i FS 8/]_2/50 Lm/(l/2 2,1 ?Fuoa ppm 6 ppa ; Hy0 : 63/51  Cache,Utah 'Tj_mons & Lee
: /2 2,4,5-T . | oo
Sagc, black1 (Salv:_a mf.lhfera) ‘ ' : . " , J ;
O :C-A 'MW Lo | FS 5[1;‘2 j—l‘E 2,4-D ¥ ‘5 _Igal‘._/_ 5 gkl HQO } 98/85 ‘j,ionterey, :Dow Cren. Co,
ir '_ . _ 2, [,L,, -7 100 gl T /acre \ {L_.:LQ !
Sage,’ purple (Sal_v:la leucoglyglla) . i , ' : S o
Oli Ok | N Hoisture | FS 4/49 |IE 2,4-D 50 iHG i3 ppa H 0 - 90/30 antma Cgl. Dow Chem. Co.
. i * high i ' oo ) :
1O A | N | r CFS Aprdl 1 4 2,4-D : 12 ppe ! HN0 2t Close tolﬂentm ,Cal J Brendler
: ' E 3 i '- ' ; ' 6 gal/s 100/ !LOO_L__ S SO,
smzjwmt@ﬂ—fsan“ BPEARG) T T T T T s e e s e S e e B
OM (C~h [N : FS  5/L9° LE 2,4-D 60 “HG 3 ppa DO ©10/10 venge,Cels Dow Chem. Co.
oM C-i W, Holsture | FS | /63 L 2,4~D 50 AEG (2.5 ppq' B0 : 100/85 E { f
{  high : o 1 SR
SJebrush l%lp; (uI'tGI'llSlO. tridentata) - ' i !
oM -4 P N ledium, Level : F5 | June Butyl ester 1,25~ ]l~2 oo 9% g.HQO _95/95 . _Lassen, -  Cornelius & .
T T ey v BN N S z g. 0 - Cal, | Graham
E 1 ; sl.rocky i l " aere Coe
PO A N f o v RS iJu_'Ly S LI L Cm40/20 H e b
O |4 i® Deep Level FS  '5~15 HE 2,4-D 6000 ppm 6,5 ppa ; Hy0 © 45/45 Hoffat,Colo. Hervey
; Oii 5 a# | N Deep ‘Level  FS 5-15 HE 2,4-D 112000 ppa!l ppa  H0 . 55/55 o oo
2O ;A N Deep Level ' FS 5=15 n 2,4~D 124000 ppm, 2 ppa H20 85/55 i - ‘ " -
i, o CRPA Deep ‘Lex.%éi'i FS 75157 WE 2,407 TUTR000 ppm ‘o‘.““ THS T 'éb/ﬁb““ﬁ"‘"ﬁ"*“‘"f_*"— T
S i { e : L : ' .
w14 | N Deep Level FS 6-15 HE 2,4-D ’12000 ppm 1 ppa HZO - 35/35 1 om0 B
;o 4 IN  Deep Level 'FS  6-15 HE 2,4-D 121;000 ppm. 2 ppa - Hs0 to55/55 0o P
.s;fﬂ 4 N Deep-ilevel . FS 5/2/49 I—IE 2,4-D PhLoike 2 ppa H0 . 52/10 Delta Colo. | Doran
5E S 1 g'ravel ' 5 . ; ! e ! L L
NUTRAT TN T TTLével | FS 9/2/259“ !-LE 25D T UL BHG T T E ppa H0 EETYAT ﬁontrose Colo, ™
. LN Deep gn_v " FS 5/25/LGHE 2,4-D {4 JHG . 2 ppa - Hy0 * 59/12 Delta, Cole. : o
"o A N " FS 5/25/49 HE 2,4-D L AHG G 2 ppa H20 * 70/28 tUontrose,Coto, "
o 4 N Doep grdv, " ° FS 6/20/49 HE 2,4-D 14 LHG S 2 ppo i HLO b 23/0 qelta Colo. "
l L ‘& | N ; T 3/20/49 HE 2,4-D | L HHG ¢ 2 ppe  HoO i 59/16 iigntrosc,Cola. !
g% 4 I N Deep grav. " . FS /,_2&9_1_.1.45 2;4,5-T L ARG 2 ppa O i 85/40 Jelta,Colo, _ M. . 5
b i Iw i oo L RS 8/2/L9 1 LIE 2,4,5-T | B AHG 2 ppa i Ho0 ! 51/16 lidntrose,Colo, "
| o 4L 1N Doep grav. v | FS  8/25/4d IE 2,4,5-T | 4 &HG 2 ppa | HO [ 75/28 Delta, Colo. .o &3
P A {w P ps /25/49 LE 2,4,5-T | 4 JHG | 2 ppa, Hy0 i 60/28 iontrose Colo, "


http:CiJ.c:he,Utn.ll

-

PLANT

had no living Jelicge one year after treatment,

Dlluent

'DO e 3.5?

/'\"’“’ —— e

, soxb TﬁnnammwT
Age tage Chare Typc .spect Type Date . Formulation Conc, Dose
1Sagebrush vig (drtemisia trldentatﬁ) - '
¢ VI ¥ . Deep Luvel FS 6/20/49 LE 2,4,5-T 4 iliG 2 ppa . H,0
5% S graovel o o 5 -
j o A N " FS 6/90/49 LE 2,4,5-T " e
b A bW L T FS. 52548 WE 2,4-D 2 iHG 1ope : "
" i“ N . AL 5/2§Zh9 HE 2,40 2HG — Lloppa j "
A N n L FS  5/25/L9 HE 2,4-D hOJRG T T2 ppa |
i A N " FS  $/25/49 HE 2,4-D L GHG 2 ppa . O
pon i i Wow UFS §/25/L9 HE 2,4-D 8 AHG L oppa | P
u i N A FS  5/25/L9 HE 2,4-D 8 AHG L oppa 4 M
L e " RS &fzs/ag L6 2,4,5-T 2 iHG 1ppa . M
L s ST R MRS 23/4G 1B 2,4,5-T @2 4H0 . o Loppan l 0
o A N i L FS 5/25/43 L& 2,4,5-T 14 AHG 2 ppa "
b AN . w FS  5/25/1,9 1% 2,4,5-T LGHG o 2ppe | M
" E N L " FS 5/25/4G LE 2,4,5~T 8 &G ' 4 ppa ; ¥
n Lo N - " G FS 5/25/49 IE 2,4,5-T 8 uMG fh4oppa |V
oA M el L FS U B/05 /09BK 32(2/3 2,4-D 2 AHG [ L ppa | M
RPN — — - = R , 1/3 2‘,ﬁ,5"T) SN = = YL S
" i N W FS 5/25/L9 noo 2 hHG s lppa | N
n A N u WPS 5/25/L9 " L NG 2 ppa "
. g . N- - i l' FS 5/’25‘;%9 " 4, HHG 2 ppa @ M
" ;fL U n u 'FS  5/25/49 0 8 LHG 'L ppa. [ "
"4 N R I 5/25/&9 N 8 GHG 'k oppa
s e b ' e 'w Delta county-- (elevtﬂéoOO fta)s
i A O Dcep 3% . FS - 5/17/50 1E 2,4,5-T  3.75 &HG 3 ppa | H,0
: T rgravel - o i [
o oA N o " 'FS L/25/51 1E 2,4,5-T 3.75 AHG : 3 ppa“ "
| ! . 3 . - 1=
AL oL N SL S 35 '5/30 | LT 2,4,5-T L1 ppe
b e e ' N _ - T 'gEIl
10 A .0 N SLS 3-5% FS 5/30 | 1B 2,4,5~T | 2 ppa I
PALL ;& , N SL §3-5% FS 5/30 | Lt 2,4D YL oppa | m
A1l- 0 & 7 N 8L 8 3-5% FS  5/30 . LE 2,4-D ; i 2 ppa. | M
AL LA U N SL S 3-5% FS  5/30 ° LE 2,4,5-T “1 ppa | M
1 L, N.-SL . 83-5% FS 5/30 . HE 2,4,5-T i 2 ppa ] u
u%1~~h-mg~w-fm 8 3=5% PS—5/30 HE-24~D—--—-- Pl ppa -
' I"‘ - Fi -\ ]
' «Perc»éi kf%i (W3éié%g gfits) ;L pé“c,rg &polants which 2 pge

e i e —— i e — ————

b

‘7 KILL  LOG.TION .. WORKER OR @

i =
*‘_““'_Cbuﬁty & ] REFERENCE ¥
. ... State A -
- E |
2./l Delta,Colo{i Doran
54/16 lontrose Cole. .
29/0  Delta Co?o.| A
43/12 AOHtTOSO Cole. "
T59/12 Dcltu,Colo. B
70/28 Maontrosc,Colg,
76/32 Dclta,Colo.i "
83/76 Hontrose,Colg, "
33/Q Deita,Colo, !
. 60/24 Mdntrose,Cold, Y.
75/28 Delte;Colo. "
6Cc/28 montrosc Colo,
80/52 Dbltu,COlO|} I
89/64 tidntrose,Cole,
19/0 Delta,CoLo.! i
e e e —— e
42/8 lontrose Col@ o )
77422 Délto,Colo. | ° '

50/12 Aontrose Cole, "
76/12 Deltc,Colo.| §
86/h4, qutrose Cole, M

-Iontrése.county. | (elev,,?50 )

8l,/52 Gunnlson colo.' "

/59 Gunnlson colq. "

85/8§:Fromont ! Kissinger,
- - ~Wyoming jﬁull & Vaugha™ -
90/90 Lo f
S
65/65 - ; 1
L5/b5 4 e o
75/75 4 R P
E :,.,._.20/20- CoLr '.'{' e AL -
! lpO/bO f : H


http:i'olic.ge
http:Wyonu.ng
http:l?t-Cl.te

I P]’_J.l\IT ML SOIL T _ T TRELT ENT ,,..-___ -&_Nh _,_.___ o % YILL ZOCATION 1 "WORKER &
Age Sthgc Char, ijy ISpuCt Type . Date * Pormulation 'Conc.' Dose Ollucnt i ggugzy'& ; REFERINCE
Sageﬁfdé})“bag- (Artenisin tridentetd) S A HEE
O ¢ N Shallod Gently FS q/l7/501 Lé 2,4-D 17.62% 14 ppa i DO 100/100 | Duchesne, | 5 Bur. Reclomation
' B B | i ; | i | Uton | Regioo 4
0 ¢ Noobomoow URSLn IR 24D 9.13% 2 ppa ! DO oo/1co
COKCC Nt v pow ips bow UpE 204D ‘31 014 4 ppa DO 60, 60% ‘ L i L
|“m*___h_hn_,+_,-;__L__m_gL._d.Mmf.“"_"_j L *Poor results probably due to wind driift, due tolsnnll volumg.
, o o ! ! : ; of diluent. and heavy winds . i
. 0M ; C N | " . IS ! "TLE 24D C 4.9% 2 ppa ;DO 'lOO/lOO s Duchesne, - - Bur. Reelamation
OO R R S S o N ieh | Roglon 4
POM I o N ik, soil - FS  hey | 4 2,4-D 5 AHG ]2_ppa L Ro0 . LO-~T75 - Albany &.j Bohnorit,
i ‘ i ‘ | : E — ' . i Compbell,, |
i i e A g e < e gt Wyoing |
OB A T TN PSRy T HE 254D TEEHCT 2 ppe VHg0 TH0-9C T W T Bohmont
OB &N o | FS My HE 2,4,5-T | 5 MG 2 ppa | H0 30560 o FERE
' Sagebrush, black (irtdmisia drbusculs) | ' i : : |
Ci 4 N ledium{level~| FS  July |IE 2,4,5-T 1.25% 11 pa 9% galui,0 40/20  !Lassen, | Cornelius &
ﬁoep rolling ' : j + % gal, L0 | “Gal, ' Groham
A L .. .per acre . U SV
ngebrushJ ‘coast, br Cal;fornld (urtema81 callforn1CW) ; ‘ B :
QM i 4 N Grovelly all [ FS 4/12/50 4 2,4-D . 3L UG 2 ppa '6 gul 95/95 SPnt* BhrbarL, Coryell
b ' Loan i : ! H50/zcre | i Cal. . A
Qi i A N 4 best on; FS mpr. l| n 2,4-D i 35 ARG 2 ppa % gal. ! aboub Venhtura, Brendler
o o north slopes 1 ! ' Hgo/ucre |100/100 Cale . , _
: 0% G N L i FS L 5/h9 ILE 2,4=D . . ,.6Q AHG . .3 ppa.., DO ..., .70/70 .. Orange,Cal, . Dow Chem. . Co..--
{0 hC=i N Hodsture (FS  15/48 |IE 2,4-D 50 AHG 2.5 ppe H0 1100/95 . w ; 4
o | high ! .' : , " ; i :
Oii | C-i N L ' FS 5/48 an 2,4,5-T 1 50 AHG 2,5 ppa: Ha0 1100/95 ! n : "
Ol ) C-a N y FS !5/48 - 4 2,45-D - 50 AHG (2.5 ppa’ Hs0 1100/95 ! " ! u
oM ey IN F ", | FS .5/!.;9 ‘LB (1/2 2,4-Dy 80 iiG 3 ppa DO 95/80 f | L
A S, ,: 1 e s e b L[R2 N 52T : S S W SR S S
O G ] e FS  15/L9 IE 2,4-D 60 4HG 13 ppa o0 ‘ 95/90  Ventura,Cal I
Iozu --r C-i E\I R FS  15/49 IE 2,4-D 16 AHG (1.6 pp.;_jh'go 1100/95 Shlinas, Cal; !
O C-A !N pooo. i FS ;5/2;9 LE 2,4-D | 40 AHG f2 ppa St th1nner"lOO/95 g : [
ESagebrush sllver (irtemisia Cﬂnh) ; j !
QLi . A N De'\-'p E:T;-r(—l FS IJl.ll'le L-Ll 2;2{.—D 2,5% 2 je]ual 9;1, gul HQO’ 95/90 L:?.SSGI]; | Cornclius &
.; I N ro ng . r—— s _i. N — i e e = + -1 g‘:ll DO — —n - .. Cai......._,. ._.,...ll,_ﬂrmmﬁ..- —_— .
I ) : ; : ! | ‘acre
EOL‘J. h EN 1 u S ‘FS ‘[July ;LE 2,4,5-T ‘| 1.25% Il PR2 n I 40/20 i ! i Sﬁ
i . I . ! ; i :
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L mmi—'m““" o

| SOIL
1Rge Stage Chgr. Type dspuct rype} Date
1Sa1t bedar  (Tamorix gallica): :
I Yin 4 ¢ N Sandy River , F$ | Moy-
i boloom | i July
WA N e owooipg h
Yid a CN " con © Stp.! Deec. -
el e . _ | Fel,.
N A Deep Flat S L
-0uf | PA . PR I :: B
OM ' PA N n., m F3 |
SllthSSel,LFremont (Gag_ya frenontll)
| oM i ‘1 N Rocky Steep | BS ' 1949
e S
2 O \ L
|Snowbrush (Ceanothus cnrdulhtHQ) ;
(O, is . : N DGCP : all CFS L Mavw
' ! . ' fthrou;h
; 5 July
,gngl ‘Léhuﬁ_léullﬁn&) ..... -
A . S TDeep : Sk i'FS T 6/50
|§ycam_ru (ﬁlgtanus rec @ 10wh)
- Ol ] D N 3andy JLevelf cs 1/50
1 Toyon (Pthlﬁlﬂ_ﬂﬂbbuljﬂﬁla) R
Ol W Tnalles & ' FS 9/4/51
Willo (__;lx 5p4)
O [ D W Deep ILevea|Cs/6v | 2/51
, i laport
Willow (Shllx 1a¢1rgata) P
_lnﬁ,_ - 4.N-._?anay_xLe les/b|.1/50
g 1 per trge
ou i N $andy Levell B3 | 1950
Od | A4 | N  Sandy ‘Leve) - PS -1 1950
" OM D N Sandy ‘Level; BS ! 1/%3
Ol D | B .Sopdy Level} BS | 1950
I oL eedsen L
Willow sandbar i( slix sp. ). j
Ol A i Y Rﬁwb{ auul . ES | dioy

WORKER 0R o

% KiLL LOC“.”’J‘I :
ST C6USL Y & . REFBRENCE
. State
- 90/10 Yurn, ! Bowser
fo'iZ. .
95/40 " : il
100/100 Clark,lev. "
b e e e e
© 50/25 Bddy,Texas ;Koogler
. 50/30 noo oo
50/30 n il

'100/85 Orungc Cal. 1Dow Chen. Co.

“*"EmNT ‘
iFormulation ;Conc. ‘Dose Dlluent
i 2,4-D | 3.3%  hoppa | HO
i a
HE 2,4-D  3.3% -4 ppn B0
LF 2,4-D. ' 1% | ;Do
Ch2,h-D 0 T 2 ppz  * HyO
L 2,4-D : 2 ppa ' DO
BE 2,4-D 2 ppa  H0
{1E & HE L 2.5% 15 gel, | DO .
P24, 5-T P agre | -
JLh &HE 2,4-D ' 2,5% " DO
; } :
iNa, a, & HE  © 500~ 12 ppay HO
2,4-D ;1000 ppn - o
: : i
| ! [
|HE (2/3 2 ,4-D. 20 JHG 7 ppe . DO
1/3 2,4,5-T) : i
J i
A 2,4~D A lb.hcld 2 ml./ | none
! Jgal. in.diam
HE 2,4-D |40 iHG |4 ppa 25% DO
& 2,4-D 4 lb,acidiz2 x1./‘ none
_  /eel. cut.
L a-254=D 04 Ibiaeid|l ml,/ | .none -
Jeal, in,diam]
HE 2,4,5~T - 2% run off DO
HE 2‘,1!-3 5"‘T l% 1 DO
LB 2,4-D 2% L DO
HE (1/2 2,4-DI 2% 1 Do
/22yl 5-T) L --—eere o |- Sid e
!
F% 2,4-D 5 AHG | Ho0

2 ppa

100/85 . v E' h
95/30  Leszen to ; Oford
I iTulare,Calg
71bb/15 Los ingeles,! Juboen
1 ‘Cale :

60/60 :3on Diego, | Dow Chem, Co,
, Cals |
I e e e ! - —
1100, top thmador,Cal.) Leonara &

: i Carlson

90/90 . Sutter,Cel., Leonard -

| E |
l 97,80 ~Son-Liego;  Dow Chicr- Co-
} 100/100 L il
¢ 91/30. . "
! 70 n n
; 93/90 j n It
I N
‘ i
. 95 ; Albony, Bohsont

v Wyordng


http:Le'J01.'.JS
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fooppar ' 1 soib ' T mmamm - [ AL [ tecirion HORKER OR
Lge Stage Char.éType i\spect Type |Date Formlaktion | Conc. Dose  [Diluent g?ﬁzy & HEFERENCE
_i%l%c]w, sangbor ﬁscllx exigus and zfuond leaved willow (S;.]_'L": bobhi;‘.ﬁ;._)h I B
ST, LT
(z)léd :E::::&Et Shallow Level| FS 9.,/20/Z+8 A 2,4-D J:viiz';'SlO:;m 2.68 ppa Hy0 ?/60 Utah Timmons & Lec
_lsirjuggezif;o:tvth FS 9/14/49 B . - ¥ 2.92 ppg Y 99/96 n n
gifd. tieatmeﬂt L i FS 9/20/’43- LE 2,4-D i 2.7 ppa " 2/70 I L
WTRIEI A e | |
A M I I o T N 1 S L "
lstfoﬁgailigglgth [ FS 9/14/49 | v " 3,01 ppa " 92/56 o e
grgd‘ tieatmeﬂt K i FS | /28/&4 & 2,4-D " 2,86 ppdi " 85/42 n n
[ i b Sl il R S i SR B/ N i
. ! , -
R e C lomd v e | :
i Qgi-é timmplgt u i FS l/28/!+€ IE 2,4,5-1 [ " 3.02 ppg " 88/26 u n
L s S ]t pae el “
Zgﬁ t?eatmeﬂt " " 7S YA & 24D ”- 255 peq 8/ : "
RV ol bl il i, NS R o T 72 2 R .
L Rk v | FS 8/U/Y 1E 2,4-D ! .08 ppd ™ 85/5 m n
B I R Ll o kil R A L B
Qgg,r%ieatmcnij i i FS /l@/h? LE 2,4,5-T __.___‘T -3'92 ppa__” 68/—0 - 1 -
ydung rdgrowth FS %/16/ 5 " " p.13 ppﬁ ! Lo0/90 | v " %
g ; :' | f )



http:750-12.68

i PumT ; Tsorn : " RE, T BT T g kL | on |

% KILL iLOCuTION VIORKER CR X

—_ N L_h e e e o e A U TR S i s bl prben e
| ' E ; | ; , f [County . REFERENCE
Jngo 'Stbgu Chhr.lTypo ;nsyuct Type iDate,- Formulation - Conc, ‘ Dosec Diluent{ State B
e 2T }_w, : vl . _ . ¢ —e e e e e

Willow, yellow (Sallx luteu) é 5 ! : .
O .| C¥ | K Deep  SE . FS 5/27/50 1B 2,4-D 22,656 - . Tgpa DO | 9580  !Duchesnc, | Bur, Reclamation
; : Co slight | [ : ! ! {Utah Region 4

p o | NooCwo S} LE 2,4-D  21.55% 5 ppa . DO P "

J 5 IE

AR . S

DOl ] S Fs ¢ om 2,4~D 39.53% . 6.7 ppd DO ! 95/80 " iy
= S e L R 3/17/5Cr LE 2,40 "10.24% " "3 ppa’ " DO T ¥ gs5/9c WM rmesepoeTw T
oL SN FS 6/17/50 1B 2,h-D 1 6.90% L5 ppa D0 [ 95/70 [ ¢ "
SO A N b T U FS 6/17/50 IE 2,40 36.14% i3 ppa ¢ DO 1100/95 | ¢ "
, ! *leaf buds: startmng to opon 211 deroplene application : n ! :

 #leaves 1/3 to 1/2 developed : : | ' é i :
Yerbu santa ! (Ericdictyon californicun) : ' : b i
= @y4ﬂ“~*ﬂ—aWﬁhm**rr‘ﬂ%‘:%ﬁﬂf“wrwﬁﬁr“_ﬁﬁlm} ”2p1 """ P “ﬁﬁ?bp_+m§hrGJ¢me¢ug"

N e I
=

-
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PROJECT 6 ANNUAL WEEDS IN SWall GRAINS, GRASS CRUPS AND FLAX

Robert L. Wafden,'Project Leader

SUMMARY

Fourteen abstracts were submitted on the various phases of this project
from 7 states within the Western Weed Conference Region, The subject matter is
divided into small grains, grasses and flax in the following summary and in the
line~up of abstracts.

A. Small Grains

Krall (1) has summarized four years data- on the response of three varieties
of winter wheat -to two rates of 2 ,4-D under weed free conditions. He appears to
have shown a difference between varletles in that the yield reductiocns.on the
variety Yogo were con31derably less than those of the other varieties.

In another report (2), Krall reduced weed free spring wheat yields
significantly w1th 2 h-D appllcations in the early growth, boot and heading
stages. . L :

Rasmussen’ (3 L) reported on the control of Tarweed (Amsinkia.intermedia).
and Gromwell (Lithospermum arvense) in the winter cereals. Pre-emergence fall
applications of 2,L=D to tarweed reduced weed stands more than 90% but did not
increasé winter wheat yields., 1In another test spring applications to tarweed
in the rosette stage gave control at lighter rates:than did later applications.
Wheat ylelds were increased significantly by all treatments. ' Gromwell was
controlled most satisfactorily in winter wheat and winter barley fields by 1—1/2
pounds of 2,4-D ester, A 1:1 mixture of 2,4-D and 2,L4,5-T was not as good and
con51derable tolerance -to a MCP ester was exhlbited by Gromwell at the same rate,
None of the materials used gave good,qontrol at 3/k pounds;

Thornton (5) compared rates and formulations of 2,L4-D on dryland winter
wheat and irrigated spring barley infested mostly with Kochia, No significant
yield differences dve to formdatien, rate or hand weeding were noted at the
early date., However, the untreated check was higher than the treatment mean
with barley., Treatments at the late date reduced yields more than the early date
and yield reductions increased progressively with increasing rates of 2,k-D. Barle
was affected to a greater extent by rates and formulations than was wheat,

Tingey (6) reports that pheasant eye {Adonis annua) can be controlled in
dryland wheat with 1 to 2 pounds 2,4-D. Control has not increased wheat yields
however, and Tingey concludes either that pheasant eye does not offer the winter
wheat crop serious competition or 2,4-D injury to the wheat offsets any beneficial
effect obtained by the control of the weed,

Tingey (7) also noted an interesting differential development of Alternaria
on wheat stubble in the late fall due to 2,4-D applications made to the growing
crop. The noted differences were affected by stage of growth at treatment,
fertilization and formulation of 2,4-D.

% Refers to abstract number, )
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B_n Flax

Arle ahd—Cofdengj*'haee‘summefiée&”their“eeheiueioee concerning the use
of herbicides in Punjab flax from 1948 -to 1950,

Freed (9) tested the toxicity of various solvants on fiber flax and found
that tributyl phosphate was toxic to young flax et 7 gallons per acre, Other
materials were less toxic, '

L B TON P Grassee

Bayer and Freed (10) in field plots controlled an annualy weedy fescie’ in
three varieties of perennial fescue seed crops with a combination ¢f IPC and
calcium cyanamide and increased seed- yields. sighificantly. The fertilization
affect was in part responsible for the increased seed yieldn October treatments
appeared to bé better than those applied 1n Notember or December. IPC and 3
Chloro " IPG: were also used._-

Bayer and Freed (11, 12) ‘also reported on greenhouSe trials 1nvolv1ng IPC
and 3 Chloro IPC on Alta Fescue, Bromus erectus and Echinochlea c¢rusgalli.
Bromus erectus appeared’ to be more tolerant to both herbicides (pre and post-.
emergence) than alta. feéscile., £ second planting indicated that 3 chloro IPC
has a longer residual than IPC. Pre-emergence combinations of IPG and 3 chloro
IPC were studled as to their effects on Bromus erectus and Echlnochloa orusgalll.

Hodgeon (13) reported on 'the tolerance of four: grass. varieties to three
rates.of 2,4-D applied at four growth stages. The increasing order of tolerance
was apparently orchard’ grass, alta fescue, manchar brome and crested wheatgrass.‘_
Tolerance 1ncreased with the age of the plants, =~ = - o

- Krall (1) in prellmlnery work has c1a551f1ed 18 grasses into three groups'
based on' thelr tolerance to 2,4-D appllcatlons before and after emergence._ '

% Refers totabstract‘number°
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REPORTS OF INDIVIDUAL CONTRIBUTORS

A, SMALL GRAINS : o
(individual reports)

o

(1) Effects of 2,4-D on three winter wheat varieties, Krall, J. L. During the
past L years, the ester of 2,L<D was applied at 1/3 and 1 pound equivalent per
acres on three replicates of Yogo, Karmont, and Newturk winter wheat. In 1948, the
winter wheat was treated at two stages of growth, in 1949 five stages, in 1950
seven stages and in 1951 two stages. All experiments were conducted on a weed freé
basis, Significantly lower yields were obtained at 1/3 and 1 pound rates in 1948
and 1950 when 2, L-D was applied at early tillering and late boot stages. The four
year summary as given below indicates an advantage for Yogo over the other tWO
varietiess

Four year summary:

Rate of 2,4-D " Loss in Bu, Percent of Check

Variety Year Check  1/3%F 1# 1/3# 1 1/3%  1#
Yogo 1918 54,0 Sl L7,7 2.6 =6.3 95 - 88
19h9 2900 2808 27.b -Onh "106 99 9J-l
1950 © 33.6  3hel 33,9 =2.2. ~2.7.. .94 93
1951 18,5 194 17.7 9 =0.8. 105 96 .
l—l yr. aveq 3h05 3305 3157 "lo_o ) "‘208 - . 97 92 '
Karmont'.  19L8 - 55,9 :50.0 LS.l <5.9°°-10.8 . 89 80
. 19h9 - 2809 2902 2603 03 o "'2.6 101 91
1950 361;11 3)402 3235 —2¢2 '."309 o 9h 89
1951 18.5 17.9 17.8 ~0:6 .. Z0,7 97 96
Loyr. ave, 3ho9. 32,8 30,k -2 k5 9k 87
Newturk 1948 ' 'S7.6 50.3 47,0  =7.3 -10.6 87 g2
o 1%h9 o 2707 26,9 27.6 ~0.8 @ -0.1 97 100
1950 36.8 320\9 3005 -3.9 . -603 90 83

1951° 19,2 20.0. 16,0 - .8 -3,2- 10k 83

L yr. ave. 35.3  32.5 - 30, 3028 5.0 92 86

(Contrlbuted by’Montana Agricul tural’ Experlment Station, Central Montana
Branch Station,  Moccagin, Montana) '

(2) Effects of 2 h—D on spring wheat when sprayed at various stages of plant
growth, Krall, J, L, The ester of 2,l-D was applied at 1/3 and 1 pound :
equivalent per acre on three belts .of Ceres spring wheat during 11 stages of plant
growth in 1950, Complete randomization was maintainéd throughout the'experiment.
A1l plots were kept on a weed free basis. Water at a rate of 20 gallons per acre
was used as a carrier, Significant reductions in yield wére obtained at seedling,
tillering and late boot stages for both levels of 2,L-D. Observed ‘damage’ occurred
in the seedling and tillering stages in the form of onion leaf and ‘head deformi-
ties, Damage in the late boot stage occurred as sterility, - The yield ifi bu./as
and percent of check for each stage of plant growth are glven below:
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Seeding date May 10, 1951 ~

Days . N :'.'-":I'A . *

Date After Stage, of Yield in bu,/a.* Percent of Check
Sprayed  Seedihg Growh V5 R THF b
cune 1 20 Seedling 17,5 (8) 20.L (s) 52 60
cune b 23 Tillering 23.8 (s)  20.5 (s) 70 é1
June 5 2l ~ Late Tillering . '23.0°(s) . 2kl (s) - 68" - 72
<June 9 ‘28 ° Culms Elongating = 29,9 23.4 (s)- 88 -69
June 13 32 7 e -31.1 26,2 .92 78
June 15 3k L 3417 0 T 28,5 XL 8L
June 19. 8 v 3l.7 - 3L.5¢ ol - 93
June 24 3 Early Boot 32.3° T035.9¢ .96 106"
June 26° L5 mooon 36,0 " 3h.9 107 - 103
July 3 52 Boot Stage 25.5 (s) 2146 (s) 75 . S 83 .
July 10 59 Heading 27.0 (s) 2L.7 (s) 80 73 -

Check 3356 3358

L.S.D. 5% h.9 8.7 1L 26

F test highly significant at 1%
(s) significantly higher or lower than check
* Average of three réplications

(Contrlbuted by Mohtana Agricultural Exparlment Station, Central Montana
Branch Station, Mocca51n, Mon‘tana)0 _ , _ .o

(3) Control of tarWeed,(Am31nkia intermedia) in. WInter wheat, Rasmussen, Lowell
W. Tarweed, principally a winter annual plant, 1§ becomlng increasingly prevalent
in the winter wheat areas of Eastern Washington, Oregon and Northern Idaho. This
weed is relatively resistant to 2,L-D at the rates of appllcatlon commornly- ysed

for most annual weeds in wlnter wheat.

b

Durlng 1950 and 1951, tests were run to determine éffective quantities and
formwYations of 2,4-D and the timlng of appllcatlons for tarweed control.

The amine and ester formulations of 2 ,L=D were applled as pre~emergence
sprays in a winter wheat field near Walla’ Wélla on October 1L, 1950. One and two
pounds acid equivalent per acre of each material were applied in a volume of 28

gallons of spray per acre, The treatments were randomized and replicated six
times in complete blocks, Tﬁo untreated check plots were included in each block,
The plots were 1L by 30 feet in size. Weed counts were made on May 3, 1951,
counting all tarweeds occurring between four é-inch drill rows through the length
of the plot., The check plots had an average of 226 tarweed plants in the four
rows counted, while the amine 2,L-D treated plots at } pound per acre had 18
plants and at 2 pounds per acre 12 plants. The ester 2,4-D treated plots at'l.
pound per acre had 20 plants and at 2 pounds per acre had 9 plants. The weed
plants were mostly large and vigorous in the check plots; -while those in the
treated plots were mostly small and weak. appearlng. N o

Sample wheat plants were removed from each plot in two replicates and the
roots were washed clean and separated from the tops for top-root ratio determina-
tions. It was evident from these studles that the treatments did not canse any
decrease in root or top growth, .
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The yield of wheat was- ‘not affected by the treatments, whlch ‘was somewhat
unugual in view of the differences in weed populations, Apparently there were
no llmltlng factors as a result of the weeds, )

A sprlng application test was run in a winter wheat field 12 miles east
of LaCrosse, Washington. The amine and ester formulations of 2,4-D were applied
at 1/2 and 1 pound in 20 gallons of wgter per acre and at two tlmes, April 3 and
26, “1951, A check or untreated plot was also included maklng nine treatments,
The treatments were arranged in a balanced incomplete block design with three
treatments per block, three blocks per replicate and 2(k £ 1) = 8 replicates.

Weed control was determined by independent ratings of three men without
knowledge of specific treatments. This method was necessary because spring -
applications often fail to kill tarweed completely but merely stop further growth
and development, Both formulations at 1/2 and 1 pound per acre gave satisfactory
weed control when applied April 3 at which time the tarweed was still in the
rosette stage of growth. Applications on April 26 when the weeds were developlng
stalks, only 1 pound per acre of ester gave satlsfactory results and these .
were not equal to the results of 1/2 pound at the earlier time., The yield of wheat
was increased significantly by all 2,4-D treatments compared to the untreated check
plots. Differences in yield approached significance 1n favor of the 1/2 pound rate'
and the early application,

The use of the incomplete block design'gave a 39 percent increase in
efficiency compared with a randomized complete block design. (Contribution-
Washington Agricultural Experiment Station, Pullman, Washington).

(L) Control of Gromwell (Lithospermum arvense) in small grain, Rasmussen,
Lowell W, Gromwell is a winter spnual plant which occurs very abundantly in
winter wheat and barley fields in Spokane County. Recently this plant has been
noted with increasing frequency'throhghout the Palouse Region., Gromwell begins
growth very early in the spring and is highly resistant to the usual small
quantity rates of 2,L-D appllcatlons.'

In the Spring of 1951, tests were run in fields of winter wheat and winter
barley in western Spokane County. Both grains had been badly winter killed which.
made yield determination useless.but provided ideal conditions for Gromwell
growth, The materials used in the tests were 2,4-D ester, MCPA ester, and 1:1
mixture of 2,L4-D, 2,L,5-T esters. The quantltles applied were 3/L and 1-1/2
pounds acid equ1valent per écre° The treatments were randomizgd in complete blocks
and replicated L4 times in the wheat field and 4 times in the barley field. The ™ |
plots were 14 by 20 feet and the spray was applied with a 7-foot boom plot sprayer
at a volume of 20 gallons per acre, The treatments were made on April 19, 1951
at which time the Gromwell was 3 to L4 inches tall and some of the plants had pro-
duced flower buds: This plant begins blooming in the early spring and continues
until late sunimer, ‘

Since none of the spray treatments caused complete killing of the weed
plants, it was impossible to evaluate the results by weed counts. . Many of the
Gromwell plants were severely damaged ‘and failed to develop further., This was
considered good control, Somie plants were temporarily damaged but later partially
recovered. To evaluate the results, five separate and independent ratings wére
made on the plots without the raters knowing the treatment.
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The plots receiving. 1-1/2 pounds’ per. acre of 2,4~D ester showed con-
sistently good -weed controd,..the. plpts having only a trace of Gromwell persisting,
The 1-1/2 pound application of ‘the 1:1 mixture of 2,L-D and 2;L,5-T gave fair . -
weed control but not as good as 2,4~D alone, The MCPA ester at both rates and
the-3/k pound rate of all materlals were definjtely unsatisfactory for the control
or Gromwell at the stage of growth present. when these treatments were made.

PRI
1

' Pre-emergence appllcations of several herbicides have been'applied during
the fall: of 1951:in winter wheat flelds knownto be heavily infested with Gromwell,
(Contribution - Washington Agrlcultural Experiment Station, Pullman, Washlngton)c

(5) . :Effects of several methods of weed control on the yield of dryland fall
wheat and irrigated spring barley. Thornton, Bruce J. -Sodium salt, amine salt,
and bultyl ester of 2,L,-D were-applied in replicated.plots at 1/2, 1 and 2 pounds
per acre to dryland fall wheat and irrigated spring barley on May 29 when both
grains were 8 to0 12 inches tall and to another set' of plots on June 19 when 15 ..

to 20 inches balli, .Plot locations were selected because of a-heavy undergrowtb of
annual weeds mostly Kochia. -At the first date, Sinox and hand-weeding were.
included in the treatments., At harvest time, yields were taken from all plots. :
No significant difference was evident either in the barley or in-the wheat as a-
result of any of the treatments made on May 29 either as to formulation; rate or
hand weeding, However, the barley yields from treated plots, averaging 55.L bu./A,
were significantly lower than the untreated check yield of 61.8 bu./A:; There was
no significant difference’between the yield of the treated wheat plots, averaging
33.5 bu,/A., and the.check.yield of 3L4.0 bu./A. The June 19th treatments reduced
the average barley yield to L47.1 bu./A. as compared to 55.6 f&r the May 29th -
treatments and 61.8 for the check, while the wheat treatments for that date reduced
the average treated yield to 28,8 bu,/A. as compared to 33,5 and 3L.0 for the
treatments at -the earlier date and the check réspectively. . Treatments at the.
later date also showed a reduction in yield to be associated with the increase in
the rate of‘ application of the 2;4-D formulations which. was quite marked in the
barley-but mich-less so in the wheat .also the greater y1e1d reduction by the
butyl ester as compared to the sodlmn and amine salts was strorigly significant in
the case of the barley but not significant in the case of the wheat. (Contributed
by the Colorado Agricultural Experiment °tation),

(6) Control of pheasant.eye (4§onls annua) with- 2 L-D. ' Tingey, D. C. A con-
siderable acreage of dryland used for the production-of winter wheat in northern
Utah 1s infested with pheasant eye, This early maturing annual is most trouble-
some -on heavy soil with poor interral dralnagej since the soil remains wet late

in the season. In the fallow year, it is difficult) if not impdssible, -to :destroy
the weed before.it produces seed. Experlments extended over -a period of three
years have shown that this.specie can’be controlled by the use of 2,4-D at the rate
of one to twoe pounds per acre applied. early in the’ season while the weed is small,
However, when the  weed is contrclled in the wheat crop with' 2; ;4=D, there has been
no increase in the yield of wheat, Untreated or weed 1nfested plots have yielded
Just as hlgh and often higher than where the weed has been controlled.with 2,4-D,

Apparently the 2 Ll D anury to .the wheat offsets any advantage: of eliminat-
ing the weeds or else. th;s early maturing annual glves little-competition to wheats
Since pheasant g¢re does not emerge to any extent in the’ stubble, 1t has llttle or
no effect on the soil during the fallow year.s -

»
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(7) ~ Growth of a specie of Alternaria on wheat stubble as related to 2,L-D treat-
ments. Tingey, D. C. Differential growth of a species of Aliernaria developed

in the late f211 on stubble that remained irom an experiment on the control of
pheasant eye in wheat. The area was staked off into plots of one square rod. The
plots received various 2,4-D treatments. These treatments were applied during

the early spring and summer of 1950, Growth of the Alternaria was first observed
December 23 when the vwriter made a visit to the area to observe some experimental
work started in the fall of 1950, At that time, some plots were distinctly dark

in appearance as if they had been sprayed with a suspension of soot, On closer
examiration, -it was evident that the discoloration was caused by masses of mycelium
growth of some organism on the nodes, sheathes and culms of the wheat stubrle, . _
This was identified as a svecie of Alternaria by Lr. B. L. Richards, Plant Pathclogi
U.S.A.C. Plants on somé plcts were less severely infected and on others there was
little or no infection. Observations were made on all plots.in the experiment and
each was listed in one of four categories based on degree of ‘lternaria infection,
namely zero, light, modérate and heavy. When the data was assembled vy treatments,
it was evident that preV“O\S treatiment was associated wlth the deve;oolﬁnt of the
M ternaria,

The trcatments consisted in us: ‘ny the tr:—etnanolallne salt and ethyl esier
of 2,L-D. Jacih was ‘applied at one, two, three and four pound per acre rates. The
Iertilizer was broadcast April 22, 1950.

"These variables anpeared in all combinations and each treatment was
replicated four times, The 2,L-D treatrents were applied when the pheasant eye
vas one to two inches tall or four to eight true lzaves for the rirst date which
was May 6, second date when the weed was in theé bud stage May 26 and third date
at early secd stage June 3. The corresoondwﬁg growth tagses of the wheat were
L to & inches Lall w1th from 1 to 5 tillers, pre- hoot qnd boot stave. Only one
application of 2,L-D was made on each plot.

Txcept for two plotq, 411 the growth of Altnrnarla was on the plants treated

with the ester form of 2,u-D. Furthermore, 4ltermfla»developed only oa the

plants treated at the two latter stages of growth and #or the second stawe.only on
the vlots receiving the 3 and y pound rates and fertllnzed The heaviest growth

of Alternaria appeared on the plants treated at the latest . stage oF growth and on’
the fertilized plots at all rates and only on the 3 and |} pound rates on the
unfertilized plots. No Alternaria developed on plots.not receiving 2,4-D nor on
any 2,L-D plots when the plants were treated at the earliest stage of growth nor

on any tri-ethanolamine of 2,4-D trcated plants when treated at the second Stage,

Prom these data, it appearé that kind of 2,h-D stage bffgrowth when apﬁliéd,
and fertilizer, to a lesser extent, all influenced the development of the Alternaria.

ipparently the ester fori1 of 2,L-D effects the planté in a different ﬁay
from that of the amine form of 2,4-D. Furthernore, this effect, so lar as
Alternaria is concerned, was -associated only with application made in the later
life of the plant. .
P B, FLAX

(8) Chenrical Control of ieeds in Punjab Flax. Arle, H. Fred and 7oérds, Howard
P. The use of various herticides in Punjeb flax has been investigated during the
past several years., In the fall of 1948, a large number of treatments were applied
in duplicate for the purpose of screening out the obviously poor ones. 2,L4-D was
applied pre-emergence and at the three to four inch stage of the flax at rates



http:thel2.tef2.11

96

-~

varylng from /L to 1 pound per acre.. Sodium salt, amine and ester formulations
were used. IPC was applizd at the came stages at rates varying from 1 to 6 pounds
per acre., Pre—emergence triatments werc applied 1 to 7 days after planting for
all matbrlalsz

Data from thesc tests resulted in th: elimination in 1949 of (a) all 2,4-D
formulations except the amines, (b) all pre-cmergence applications, (c¢) the 1/L
pound rate for 2,L4-D, (d) all IPC rates below,2 pounds and above 3-1/2 pounds per
acre. These experiments wer:s continued in 1990, along with preliminary trials
of maleic hydrazide, Methorone (ester) and 3 chloro IPC. The use of foliage
applications of nitrogenous fertilizer (nugrpen) to overcome ill cffects of 2 h—D
was also investigated. Rates ranged from 5 to 20 pcunds nugreen (43%N) per acre.
Results may be summarized as follows: 1. Mlnlmum injury to the flax has resulted
from applicat¢ons of 2,4L-D'at the 3 to L inch stage and IPC at the 3 to L true
leaf stage, 2. Ester formulations of 2,4-D are most effective on both flax and
common weeds, The sodium salt formulations are least effective with the amine
formulations intermediate in effectiveness. 3. The ester formulations cannot
be recormended for use on Punjab flax because of tne serious yleld reductions
obtained at all rates used, L. The amine formmlations have not seriously reduced
flax yields when used at rates of 1/2 pound per acre or less. & Bates less
than 1/2 pound per acre of any formulation of 2,L-D tested have not been effective
in weed control, 6. 1/2 pound reses of the amine formulations of 2,L4-D have
successfully controlled but not -eliminated such weeds as wild mustard, (Sisymbrium
irio), nettle leaf goosefoot (Chenopodium murale), sour clover (Melilotus indica)
and mallow (Malva parviflora)s 7. .Control of knotweed (Polygonum argyrocoleon)
may be obtained with rates of 3/h pound per acreé. Some injury to flax must bse
expected at this rate. 8. Rates of IPC from 2 to 3 pounds per acre have success-
fully controlled wild oats without significant reductions in flax yields. The
higher rate has been more consistent, 9. IPC works through the roots and must
be carried into the root zone to be effective. A light irrigation, immediately
following application, has accomplishcd this., 10. 1aleic hydrazide and 3 chloro
IPC have severely damaged flax at all rates effective in weed control. 11.
Methoxorie (ester) caused greater flax yield reductions than 2,4-D (amine) at the
same rates and was no more effective in weed control. 12. The use of foliage
sprays of nitrogenous fertilizers to counteract the ill effects of 2,4=D
applications  has shown some promise. (Submitted by Arizona Agricultural FExperi-
ment Station and the Division of Weed Investigations, BPISAE, USDA).

(9) The effect of a number of solvents on Linum usitatissimum (fiber flax,
variety Cascade). Freed, Virgil H. Flax sown in gallon cans and grown under
greenhouse conditions was sprayed with various solvents when 2 to 3 inches in
heigth using 3 replications and 3 controls. The solvents were mixed with water
and a few drops of emulsifier were added. Solvents used were acctone, methyl
isobutyl ketone, ethylene dichloride, tributy phosphate, methyl alcohol, benzene,
toluene, zylene and dioxane. The dpplications were made at the rate of 7
gallons per acre.

Tributyl phosphate was extremely toxic and killed 7L4% of the plants.

- Several of the solvents caused slight spotting of the foliage a few days following
the application. However, this was of no consequence and disappeared as the plants
became older. Tributyl.phosphate was the only solvent having any lasting effect
on this variety of fiber flax when applied at the rate of 7 pounds per acre.
(Contributed by Oregon State College).
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(10) The effect of IPC and 3 Chloro IPC on the seed yield of perennial fescues -
and the control of Festuca myuros. Bayer, .D. E. and Freed, V. H. Trials were
Tald out in the field using IPC (O Isopropyl N phenyl carbamate) as an o
emulsifiable 1liquid alone and in combination with CaCNo (calcium -myareweige as 2
50% wettable powder, and 3 Chloro IPC -(Isopropyl N 3 Chlorophenyl carbamate). :
The chemicals were applied at 3 different times, October, November and Decémber,
The October rates of application for IPC were 3 and 4,5 pounds per acre, 3 Chloro
IPC 3 and L. 5 pounds per acre, and IPC, CaCNp combination 3 and 320, and 3 and
L8O pounds per acre respectively. The November and December rates of application
were IPC L.5 pounds per acre and 3 Chloro IPC L.,S pounds per acre,

'Applicationé'were made on solid stands‘of Alta fescue, Red fescue and
Chewings fescue that was uniformly infested with rattail fescue (Festuca myuros).
Treatments were made on plots.10 feet by 16 feet replicated three times.

The IPC, CaCN2 plots .showed a decided stimulatlon of growth of the seed
crop plant in combination with a good control-of. the rattail fescue.  The yield
from these plots in general were significantly larger than the check or other
treatments., Stimulation of the seed crop was due in part to the effect of the
nitrogen that was liberated as the CaCN2 was broken down,

. The yields from the November treatmentsAwene significantly lower than
yields from the Octoher treatments. . The December treatment yields were greater
than on the November treatment but not equal to the October treatments. This
may be explained by the grass havlng a- critical period when the chemicals affect
the seed bud primordia more severely than at a stage before.or after this crucial
period. (Contributed by Oregon State College). : . L :

(11) The effect of IPC and 3 Chloro IPC on Bromus erectus and Alta fescue
(pre-emergence arg post-emergence). Bayer, D. E, and Freed, V. H, Triazls were
set-up in .the greenhouse to.determine the effect of IPC (Isopropyl N phenyl
carbamate) and 3 Chloro IPG (Isopropyl N 3 éhlorophenyl carbamate) on Bromus
erectus and Alta fescue (Festuca elatior var, arundinacea) at pre—emergence and .
post-~emergence, Spe

Alta fescue and Bromus erectus ‘seeds were sown separately inl gallon
cans with 2 replicatlons for each treatment.with L controls, In the pre~
emergent trials, 25 seeds per can were sown with the exceptlon of the controls.
In these 100 seeds per can were sown with Alta Fescue, and 50 seeds per can with
Bromus erectus, For the post-emergent trials, a random nunber of seeds were sown.

PC and 3 Chloro IPC were applled to both pre-emergent and post-emergent
trials at 1, 2 and 4 pounds per acre in the form of a spray,

_After the pre~emergent treatments were harveéted, they‘wére resown.

In the pre-emergent trials, IPC and 3 Chloro IPC at 1 2 and b pound
rates completely inhibited germination of Alta fescue .and Bromus erectus except
for IPC at the 1 pound rate on Bromus c.rectusD In. this case, the germination
was reduced to practically. one-haif that of the control. . - . o

The resown pre—emergende cans showed no residual effect.of IPC 2 months
after the application of this chemical. The 3 Chloro IPC over the same period
of time showed a strong residual effect on both grasses,
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... In the post-emergent trials, IPC at 1, 2 and 4 pound rates showed no
effect on the Alta fescue and Bromus erectus. The 3.‘Chloro-IPC at thsse -same.
rates caused severe damage to the grasses with. the exceptlon of Bromus erectus
at 1 pound rate. In this case, the damage was slight (Contrlbuted by Oregon
State College). . .

-(12) The effect of mixtures of fPC and 3 Chloro IPC on Echinochloa crusgalli and
Bromus erectus. Bayer, D. E. and Freed, V. Hs Trials were set-up in the greenhou:
to determine the effect of mixtures of IPC (Isopropyl N phenyl carbamate) and

3 Chloro IPC (Isopropyl N 3 Chlorophenyl carbamate) on Echinochloa crusgalli and
Bromus erectus at pre-emergence,

, Echinochloa crusgalll and Bromus erectus were sown separately in 1 gallon
cans with two replications, 25 secds were planted per can,

- The ratios of IPC to 3 Cl1 IPC used were 110, 1:3, 1:2, 1:1, 2:1, 3:1 and
0:1. They were applied at the rates of 1, 2 and i pounds .per acre. The mater- -
ials were applied at a 1% dust. ‘When the control cans were approximately 6
inches tall, all the cans were harvested,

A1l combinations of IPC and 3 Cl IPC used gave complete control of Bromus
erectus with the exception.of the 1:0 ratio at 1 pound per acre. In this case,
germlnatlon was reduced to 16%. For the Echinochlca crusgalli, the 1:3 ratio
applied at'2 and L pounds per acre; 1:2 ratic spplied at 2 and 4 pounds per acre;
1:1 ratio applied at 2 and 4 poundb per acre; 2:1 ratio applied at b pounds per
acres 3:1 ratio applied at L4 pounds per acre; and 0:1 ratio applied at 1, 2 and
4 pounds per acre gave complete inhibition of seedling germination. The ratios
of 1:3 applied at 1 pound per acra; 1:2 applied at 1 pound per acrej; 1:1 applied at
1 pound per acre; 2:} applied at 2 pounds per acre; and 3:1 applied at 2 pounds
per acre reducod germination to less than 50%. - (Contrlbuted by Oregon State
College)

(13) The effect of 2,L-D on four forage grasses, Hodgson, Jesse M. Perennial
forage grasses have proven themseives as good ccmpetitive crops for weed control
and 2,4-D as a supplement to weed control witn these crops has been favorably
reported many times. However, 2,L-D has caused serious damage to grass type
crops under some conditions. This study of the effect -of 2,Lh=D on grasses was
designed to determine the tolerance of four varieties to dlfferent rates of
2,4~D application on four stages of growth. The data obtained has shown them

to be quite variable in tolerance to dlfferent rates of 2, h—D applled at '
different growth stages.

Grass varieties Included in the’ study were, Alta fescue, Standard crested
wheatgrass, Orchard grass and Manchar smooth brome., Plantings of the four
varieties were made in rows. Five replicates of each variety were randomized
in the planting, Date of planting was varied according to the known length of
germination period for each variety so that emergence of 2all varleties would be
on the same day as nearly as possible. 2,u4-D treatments were made at the fol-
lowing 2 week intervals, 2 weeks, U weeks, 6 weeks aad 8 weeks after emergence
of the seedling grasses, Amine 2,4-D was applied at 1/2, 1 and 2 pounds of acid
per acre in 25 gallons of water on each date, Individual plots consisted of one
row of each variety 3 feet wide and 16,5 feet long, Plant stand and yield samples
were-taken from one half of each plot near the center.
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Trestments of 2,4~ two weeks after emermence ircatly reduced the yield
of all varieties in the test. ‘11 grasses exhibited very serious root damape from
treatments 2 wecks after emergence. The heaviest rate, 2 pounds per acre
inhibited root growth on all the grasses:-and they had not entirely overcome
effects of the treatment 3 months later.

Root damage was not readily apparent on treatments at any other interval,
However, yield reductions occurred from treatments of 2 pounds per acre on the
L and 8 week growth stage. -

Orchard grass was the most sensitive of the grasses to 2,4-D. Yield of
orchard grass was decreased 66%'when treated with 2 pounds of 2,4-D 2 .weeks
after emergence. This same treatment 6 weeks after emergence ylelded about the
same as the untreated checks.

. Alta fescue was quite sensitive to 2,h-D treatments 2 weeks after emergence
and was reduced about 25% in forage yield by 1/2 pound- of 2,4-D per acre. None
of the later treatments of 1 or 2 pounds of 2,4-D per acre caused any reduction
of yield of alta fescue. This species was the n0st re51stant of the grasses at
the 4, 6 and 8 week growth stages,

Crested wheatgrass withstood treatments at two weeks somewhat better than
the other species but was decreased in yield as much as 31% by the 2 pound rate of .
application, However, there was very little reduction in forage from any treat-
ment on this. species b or 6 weeks after emergence.

The 1 and 2 pound rates of 2,4-D caused many sterile florets or complete
absence of florets in some locations on the rachis. Leaf distortion and twisting
of culms were also noted, mostly where 2 pounds of 2,L-D were applied at earlier
stages of growth. (Contributed by Division of Weed Investipations,.BPISAE, U. S.
Dept. of Agrlculture in cooperatlon with Idaho Agricultural ‘Experiment Station),

(1) Effects of 2,4-D on germinatlng and seedling grass. Krall, J. L. The
isopropyl ester of 2 —_h-D was applied at 1 pound equivalent per acre as a pre-
emergence, ‘emergence and post-emergence treatment on 18 species of grass in 1950
and 42 species in 1951, In 1950, the greatest reduction in grass stands resulted
from application of 2,L4-D at pre-emergence. Big bluegrass and green needle grass
were entirely eliminated by pre-emergence sprays while Hopkins timothy, inter-
mediate wheatgrass, alta fescue, Lincoln brome and mountain brome were 100%
resistant to the effects of 2,4-D. 'Tall wheatigrass, Russian wild-rye, standard
crested wheatgrass, fairway crested wheatgrass, pubescent wheatgrass, tall
oatgrass and blue bunch wheatgrass were from 70 to 90% resistant., Western
wheatgrass, Canadian wild-rye, slender wheatgrass and red fescue were from 30-to
LO% resistant, Emergerice sprays were not as harmful as pre-emergence .treatments.
Only those species that were susceptible when treated at pre-emergence had reduced
stands with emergence sprays. The post-emergence treatments did not reduce the
stands of any of the species. - ‘ '

The 1951 results were inconclusive due to drought conditions which caused
poor germination of the grasses and poor penetration of the 2,L-D dowm to the
grass seeds., (Contributed by Montana Agricultural Experiment Station, .Central
Montana Branch Station, Moceasin, Montana).
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PROJICT 7, ANNUAL WEEDS AND LEGUMES - ALFALFA, CLOVERS,
. PE4S, ETC, "ALSC EFFECTS OF HERBICIDES o T‘lES.u CROPS,

LuthEr.G; angs,leojgbt Leader

SUMMARY

The & reports recelved represented 5 states': California, Colorado, Ida-
ho, Uta.h and Washington, : s

Caleornia - This report iz a summary and is concerned with the herbi-
cides and *ormulutions that are in general use over the state 1n the ‘control
of weeds associated vith small seeded legume crops, ' -

Colorado ~ Chemical control of annual grasses ln alfalfa - pre~emerg-
ence applications of 1,5 1bs./A. of 3-chloro-IPC gave a 30 to 50 per' cent
control of.stinkgrass, barnyard grass and w1tchgrass on sandy g0ll ‘and was - -
ineffective on heavy clay soil,  Under similar conditions STCA at 10 lbs /A.~
was rated 20 on the sandy soil and 90 to 100 per cent on the clay.

Again on sandy soil under low moisture conditions applications of 6
“1bs, /As 0f 3~chloro-IPC’ and SPCA at 10 1bs./A. were ineffective, However, in
the same area a fall application of 3-chloro-IPC at 6 1bs,/A., flooded in gave.
95 per cent control snd STCA at applications of lO and 20 1bs./A. were inef-
fectlve.

Both chemicals must be retéined in fhe‘primary root zone to be effective.

. I&aho - The effects of 2,4-D on four forage legumes, "Seedling Ranger
alfalfa. Birdsfoot trefoll, Kenland red clover and Ladino white elover were
rated on their resistance to 2,4<D used at rates of .5, 1 and 2 lbs, /A

Ranger elfalfa was most sensitive, Birdsfoot trefoll was sacond, Kenlsnd

red clover third end Ladino white clover.most resistant In general the
damage to seedllngs of the four varietiss was progressive with each increase

of 2,4-D. The seedling gained in tolerance with age, The .5 1b,/A. rate of

2, M—D gave little yleld reduction when used on Ladlno vhi te clover, Kenland red
clover or Birdsfoot tref01l ' '

Utah -~ Exploratory experiments on the control of dodder in alfelfa,
In the seven tests conducted in 1950, 3 materials were outstandingly good . -
in the oontrol of dodder. The materials were aromatlc oil, furnace o0il and
a 1-2 furnace oil-water emulsion fortified with DNOSEP. 2;L-D applied pre~-
emergence at rates of It and § 1bs,/A., was rated at 65 per cent effective,
Both rates, however, caused serious damage to the alfalfa.

In the 1951'tests the aromatic ‘o1l at 120 gals./A. gave a 98 per cent
control, furnace oil 80 and the 1-2 furnace oil-water emulsion fortified with
DNOSEP only b5 per cent,

washington - Control of wild oats 1in peas, 1In the control.of wild oats -
in peas, the ‘effectiveness of IPC wettable, IPC smlsifiable and a 1~2 mixture -
of 3—chloro—-IPC 2nd emnlsgifiable IPC were not significantly different. The
minimum effective rate for each material was 4 lbs,/A.
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The 60 per cent increase in seed yield of the treated over the untreated was
significant,

Washington - Evaluating chemical sprays for controlling cheatgrass in
established alfalfa, In series 1 the pre-emergence treatment September 20
proved ineffective., Liltewise, in series 3, the aromatic weed-killing oils,
reinforced oils containing PCP and dinitro applied on November 7 were unsat-
isfactory. 1In series 2, seedling treatment Octobéer 23, 3-chloro-~IPC, STCA
each at Y4 and 8 1bs./A., maleic hydrazide at 3 1bs,/A., and IPC at 4 1lbs,/A.
gave marked conirol for a short time but failed to give protection over the
desired period. The disodium salt of 3, 6~endoxonetahydraphthalic acid 2t the
8 1lbs. /A“ rote gave complete control, The Y4 1bs. /A. rate was considered 85 to
95 per cent effective, The 8 lbs,/A. Tate of IPC was in third position with
a rating of 70 to 85 per cent, In the Yth series, the advanced seedling stage,
treated March 1, only the 8 1bs,/A. rate of the disodium salt of 3,6~endoxo-
hexahydraphthalic acid plus 10 and 20 1bs, /A; ammonium sulphate proved effect—
ive, The control was- rated at 70 to 85 per cent,

The highlights of the reports presented emphasize ‘the 1mportance of "the
amount of chemical used, the stage of plant growth, the sensitiviiy of cTop
plants, the susceptibility of weedy plants, the soil type, the soil ‘moisture
and the climatic conditiorms in the successful use of herbicides,

REPORTS OF INDIVIDUAL COHTRIBUTORS

Herbicides and formulations that are in general use in the corntrol of
weeds associated with legume seed production in California, Jones, Luther
G., and i, A. Harvey., Seedlings - Por seedling stands of alfalfa, Ladino
clover and red clover the dinitro selective sprays, such as Doy or Siunox
selectives, used at rates of 4 B0 6 gts, in 15 to 20 (airplane application)
or 60 to 80 {ground rig) gallons of water have proven effective against broad-
leaved annual weeds like mustard, chickweed, shenherd purse, dtar thistle,
wild lettuce, wild radish and otaers,

Pre—emergence - IPC and 3-chloro IPC at rates of 3 to Y4 lbs, in 60
to 100 gals. of water per acre, as pre-emergeace sprays have been vsed to.con-
trol weedy grasses in alfalfa, Ladino clover, red clover, and trofoil, But
because of the high cost their use has been rather restricted, This year for
the first time these materials are being used to place-spray large acreages
of row-planted alfalfa. The sprays are applied to & to 10" bands covering
the plonted rows and the 28 to 30" unsprayed strips between rows are cultivat-
ed, Place-spraying and cultivation effects a reduction in cost of 1/2 to 2/3
over complete coverage,

Pre-planting - Dreolantlng sprays have been vsed to a limited extent,
The general contact sprays such as are used on estadblished stends of zlfalfa
have been effective in eliminating secdliﬂgs of both grasses and broadleavcd
plants, The preplanting sprays are particularly suited to treating fall or
wvinter prepared seed bed preparatory to spring blanting.

Zstablished stands - In established stands of alfalfa, red clover and
trefoil the control measure used is a general contact spray made up of 2 to 3
pints of a dinitro product. such as Dow or Sinox general, 35 to 65 gals, of
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diesel oil and 65 to 90 gals, of water per acre, Other reinforced oils of a
comparable strength are also used, Avon, anglos 7 and 11, Shell 20, standard
2 and others are sometimes used in an emnlsion with water without added dlnitro.

The dinitro,. oil water emulsion may also be used between cuttings dur-
ing the summer to control annual weeds, If only broadleaved wveeds like star
thistle are present, much or all of the oil moy be omitted, If applications
are made for water zgrass, sandbur, cupgrass, tickle grass or love grass, they
must contain oil, and the spray should be applied immediately efter mowing
for best results, Yellow star thistle has been successfully controlled by
application of 2 gts, of Dow or Sinox general as the only herbicide in 100
gals, of water per acre, applied between the first and second or the socond
and -third cutting of hay.

. On established stands of Ladino clover and trefoil 2,4-D 2t rates of
8 to 12 ozs, in 10 to 60 gals, of water per acre properly used has proven ef~
fective in eliminating dock, buckhorn, plantain, chicory, sedges, dodder, star
thistle, wild lettuce, bur clover, mistard, etc,’

The following points are important when spraying seed’ fields with 2,u-D,

1., Timing is importa.nt. Spraying nay delay the seod barvest as much
as 30 days if done after carly May., The dest time to spray appears to be inr
April after the clover has really started growing, Dormant clover (Wov., Deec.,
Jan,) should not be sprayed. A

2, Use from 1/2 to 3/4 pound of actual 2,4-D acid per acre, If
buckhorn is the- pr1nc1pal weed to be controlled. use 3/h pound of actusl 2, 4-p
acid per.acre, . .

3. -The amine form of 2 M—D appoars to be safer t6 uss on clover than
does the ester form,.

O, Ground rig equioment appears to givo very good results providing
not less than 20 to 50 gals, of water are used bper acre,

. 5. All 2, h—D sprayed fields should be kept well irrigated following
sPraying._f- ~
:6.: é,h-D spréyedlsténds"should not be grazed during the recovery
period,-.. - s o

T Delayed spraying Dermits vater grass to becomd’ establ1shed and
become a sorious pest in the subscquent séed crop.

For best control of buckhorn, the field should be grazed or mowed
back before . .spraying to expose the prostrate growing buclkhorn plants, Dock
and.chicory appears to be readily killed by 2,4-D in normal unmowed or un-
grazed stands, The scdges may requlre. treatment for several years bofore they'
are checked, - :

Ryegrass, foxtail, poa annua, wild oats, chickweed, etc,, uswally
volunteer froely in seod fields, even though only pure ladino may be sceded
into the field. IPC applied in late February at the rate of 3 to § 1bs, in
60 to 100 gals. of water per acre, has given cxcellent control of these weeds.
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If applied too early (Dec. 2nd Jan.) the IPC may be leached to below the grass
root zoné by winter rains. If spplied too late, it may not be carried dovm
deep encugh into the soil. Timing to get it on when most of the grasses are
just germinating or in the seedling stage is also en important consideration.

Dodder — Infestations of doddsr in Ladinc clover, red clover, alfalfa
and trefoll have been satlsfactorily controlled with application of oil-
dinltro-water emulsion sprays, On alfalfa, trefoil and red clover best re-
sults were obtained when the sprays were applied immedistely following cutting
for hay at raves of 2 to 3 plnts of Alnitro, 15 %o 35 gals, dlesel oil end 60
gala, of water per sere. On Ladino clover the sprays gave good results when ap-
pliecd during the bloom to ripe seed stage of the dodder,

For spotted infestations of dodder, place—sprayzng uith 011 and sub~
sequent burning is effective,

Chemical control of annual grasses in alfalfp, sugar beets, onions, and
certain truck crops, Blouck, Roger, J. L, Fults, and P, J. Thornton, 3-chloro
IPC, sodium TCA, and maleic hydrazide MH}O) vofé field—~testod in threec areas of
Colorado for .selective action against annual grasses, Results. with pre—emergence
sprays of 3-chloro IPC on onion sced beds near Greelsy shewed that l- pounds per
acre gave 30-50 percent control of stinkgrass (BEragrostis cillanen31s), barnyard
grass (Bchinochloa crusgalli),. and witthgrass (Panicum coplllare), The onilons
showed no injury. Sodium TCA at 10 pounds per acre gave only 20 percent control
of the grasses, and produced severc chlorosis in the onions, The soil was sandy
in testure; and moisture abundant, On a heavy cley soil near Ft, Collins, 3-
chloro IPC at 1} pounds vas inoffoctive, whorcas sodium TCA at 10 pourds gave 90—
100 percent control. In this treatment; sodium TCA did not injure sugar bcets,
but did severely injure lettuce, red bects, and cicumbers, In a later trial on
loamy soil, 3-chloro IPC at 6 pounds gave 100 percent -control of green foxtail
(Sctaria V1r1d15) and 40 percent control of wild oats (Avena fatua).. Onions,
alfalfa, and swect clover showed ne injury, but sugar beets were cre stunted for a
period of four to six wecks. Again moisture conditions were adequate. In the
subnormally dry San Luis Valley, near Center, spring trecatments with 3-ckloro IPC,
sodium TCA, and MH30 (the latter post-emergence) were insffective in tho control
of wild barley (Hordeum Jubatum) and voluntecr grain in se¢ond-ycar alfalfa past-
ures, Evidently conditions -must be favoradle for plant growth before these her-
bicides can function effectively, TFall treatments in the samc arca with 3-chloro
IPC at 6 pounds, followed by flood irrigation, gave 95 peroont control of .
voluntecr oats in five-month-old alfalfa, The alfalfa showed no injury at this
rate, Sodium TCA at 10 and 20 pounds gave no conirol of the voluntcer oats,

Soil texture varied on the plots from sandy.to gravelly, From tac resulis ob—
tained in all three areas it would appear that 3-chloro IPC is better adepted to
lighter-toxtured soils, and sodiuwm TCA to heavier soilg, with both chcmica’s re-~
quiring adecquate molsture for .efficient results. MHIO in greenhouse trials of-
fectively prevented awn formation without leaf-kill in wild barley at 1% and 3%
pounds per acre, (Contribution of the Colorado Agricultural Exper1mentA$tat10n).

The effect of 2,U0-D on four forage legumés, °KHodgson, Jesse M. The
forage logumes arc usuaslly classcd as sensitive to 2,4-D treoatments, However,
because of the urgent nced of better means of controlling weeds in these crops
and indications of resistance of ‘somec of these plants to 2,4-D this study of the
effect of various rates of 2,4~D applied to lcgumes at dlffercnt stages of growth
was undortaken, -

Al
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Legumes included in the study were Ranger alfalfa, Ladino white clovor,
Kenland ted clover and Birdsfoot trefoil. Plantlngs of the four varictles were
made in rows, Five replicates of ocach varicty wexe randomized in the planiting,
2,4-D treatments wero made at the £ollowing 2-weok intervals: 2 wocks, L weeks,
6 ueeks and 8 wecks after emergenco of ‘the scedlings. Amine 2,4-D was applicd
at 4, 1 and 2 pounds of a01d per acre in 25 gallons of watcr on oach datc of
treatmont, .

_ Chenges in plant stand and reduction of yiold indicated a high dogfec
of damage to most of the legumes from 2,4-D troatments. However, Ladino white
clover and Kanland red clover oxhibited considerable tolerancc to some of  the
treatwents, Ranger alfalfa was tho most sensitive’ legume in the tost, Loast
reduction in stand and yisld of alfalfa occurrod from treatments of % pound
per acrc at four and six wecks after emergence, Stand was rcduced about 90
per cont and ylolds decrcasod about 75 por cent as en avcrago for all 2 pouné
treatments with 2,4-D on this plant,

Birdsfoot trefoil was noxt in sensitivity to 2,-D trcatmonts, Stand
reduction was usually mich léss than alfalfe and forage yields indicatcd that - -
these plants’ made good rccovery, The average ylelds of trcatments at 3 pound
of 2,4-~D two ueoks after emorgence almost ecoualed the check plots although
thore had ‘beon somo reduction in stand, Again the 2-pound rate caused major
loss of stand and yicld on all datcs of treatment with the 1l-pound rate being
intcrmediate in effect, At four and six weoks after emergonce average yieclds
of birdsfoot tréfoil treated with % pound of 2, M—D vere equal to the yield of
untreated checks.

Kenland red clover uithstood % pound of 2,U4-D per acre at 6 weeks after
emergence with no decrease in yield and there was only slight ylold decrsase
from this rate at the cight-week interval, Red clover plants did not exhibit
the ability to overcome 2,4-D effects as ‘well as other logumos in the test,
Ratos of 1 or 2 pounds of 2,L4~D usually caused sovere decrcase in yields on.
all dates of treatment, -

‘ Ladino ‘white clover was most resistant of the legumes to 2,U=D treat—
ments, This varioty was decrcased only slightly in stand from treatments ’
with onc pound of 2, 4-D per acro and yield decreasc from this treatment was
20 per cent, Howevor, 2 z pound of 2, 4D on this datc caused’ no. reduction in
stand or yield ¢f Ladino white clover. (Division of Weed Invostigatzons,
BPISAE, USD4, in cooperatlon with the Igaho Agricul tural Experimont Statiqn).

~Results of cxploratory experiments on the control of dodder in alfalfa.
Timmons, ¥, L., and ', 0. Lee, An cxploratory oxperiment comparing seven
spraying, burning, and hand-cutting treatments for control of small-sceded
doddor (Cuscuta arvensis Boyrich) was conductod in 1950 in an alfalfa ‘seed
field near Mendon, Utah, BEach trcatment was nado on a single piot 1lx2 rods:
in a pert of tho field where numerdus dodder=infested patchcs were present,
The dodder-infested spots, numbering 30-90 por plot, were spot-treated July
13 to oliminate the dodder from tho first cutting alfalfa seod crop. At
tho ond of the season the yield of alfalfa sced and the amount of dodder seod
contalncd was determined for each: plot, . ’ . .

Three spray treatments'“ an aromatic ofl, a furnace oil, 4nd a l~2
furnaco o6ll-water cmulsion fortificd with DNOSBP, cach applled as a foliagc-
wetting spray, gave completc or ncarly complobo olimination of doddcr sced -
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without reduclng the yield of. alfalfa seed as compared with the untreated check
and with the plot on which the "dodder pvatches were cut by hand, bagged, and re~
moved, Spray treatments with ammonium DNOSBP and KOCN reduced the amount of
dodder seed 86%rand 92%, respectively, Burning with a knspsack kerosene weed-
burner eliminatéd the dodder 100% but also killed most of the alfalfa top-growth
and reduced the elfalfa seed production to almost nil, DBurning required more
than tw1ce as much time as the 0il spray treatment, Hand-cutting, bagging, and
removing the 1nfested materlal required 500% more time tham the oll spraying
treatment and resulted in a lower yield of alfalfa seed. All spraying and burn-
ing treatments killed ths alfelfa top-growth in the treated areas but regrowth
from the crowns showed no permanent injury,

Another exploratorJ experiment conducted in the same field in 1951 tested
CMU (3-para~chlorophenyl-1,1-dimethylurea) at 1, 2, 3, and 4 1bs,/A,, micronized
2,4-D atid at 4 and '8 1lbs. /A., sodium PCP at 20 and 1vs./A., end armonium
DNOSEP at 6 and 9 1bs,/A. as pre-emergence treatrents for the control of dodder,
The applications of CMU and 2,4-D were made March 29 when alfalfa was Just be-
ginning new grovuth from the crowns., Sodium PCP and ammonium DNVOSBP applications
were made. Mzy 3 when the alfalfu growth was Y-6 inches tall, The first emergence
of doBder on untreated areas was observed Hay 1Y, Ample nrecipitation was re~
ceived after the spray treatments and before the emergence of dodder to leach
the chemicals into the. soil 411 of the treatments were made on single plots
1x2 rods’ leaving a strip 5 x2 rods untreated In each plot as a check, -

On August 2, 1951, the number of dodder patched in the plots ranged from
12-71 in the treated half and from 29-90 in the untreated half, Both rates of
2,4~D acld reduced the mumber of dodder infestations about 65%, Hone of tne
other chemical treatmentsfgayé'a'consistent réduction in the amount of dodder,
2,4-D reduced the stand of alfalfa 20% for the Y4 1bs,/A.~rate and 30% for the
8 1bs,/A.~Trate., CMU and sodium PCP at heavy rates coused considerable injury
to the alfalfa from which it eventually recovered,

4 third exploratory experiment in the same alfalfa field compared spray
treatments of aromatic weed 0il, furnace 011 and 1-2 furnace oil-water emulsion
fortified with DNOSBEP, A1l of the ‘spray treatments were made at 120 galSO,A
on alfalfa stubdbdble June 29, 1951, after the first cutting, The treatments were
duplicated on plots 1x2 rods. Observations on August 6 showed that the nunber
of dodder patches per plot ranged from 0-~38, The dodder control was 98% for
aromatic weed o0il, SO%Pfor furnacé oil, and only 55% for tue DN fortified oil-
water emulsion as compared with untreated check plots, None of the chemical
treatments affected the stand or vigor of alfalfa, The effect on alfalfa seed
yield was not determined, (Contridbuted by the Division of Weed Investigationsa,
BPISAE, USDA, .and the Utah Agriculbural Experiment Station, cooperating).

Control of wild oats in peas, Rasmussen, Lowell V,  The growing of dry
edidle and seed peas'in the Palouse region had favored the increase of wild oats
to the extent of afiordlng serious competition to the peas and . the subsequent
wheat crops, Previous tests appljing berbicides pre-emergence or as selectives
after ‘the peas and Wlld oats had emerged, failed to give control of the wild oats,

Three wild oat infested pea fields were selected in 1951 for tests of the
effectiveness of IBC applied during seedbed preparation and harrowed into the
soil before seeding the peas,
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In the tests on. two of 'the fields the obJect was to determine - the
relative effectlveness of three 1PC formulations, IPG: uettable, IPC-emulsi-
fiable, and 1:2 mixture of 3-chloro~IPC and IPC emulsifiable, ‘each-at the
rate of 4 pounds actual IPC per acre. The tréatments were randomized and.
replicated six times on one field and four times on- the other field. The
plots were 20 to 50 feet in size, Stand counts of wild- éat plants were -

taken.in three five sguare foot quadrates randomly placed in each plot, The .

variability in plant numbers wes high within plots and between plots which
resulted in very poor precision .even with 10 replicates comparing treatment
differences. The differences between the formulat1ons used were small angd -
consequently not signifioant.

In a separate test on another field two formulations were used, IPC
wettable and the 1:2 mixture 3-chloro IPC, and regular IPC’ emulsif1ab1e at
rates of 2, 4, and 6 pounds of IPC peracre, A check plot was included

making seven treatments which were arranged in a balanced incomplete block * =

design having four plots per block,. seven blocks being requ1red to complete
the balance, e L . _ ] . .o

wild oat~plant‘counts were taken'fn thrée quadrates in each plct and
when the peas matured quadrates were harvested for pea yleld determinations,

The treated plots had significantly fewer-wild 6at plants than the-
check plots, The. two-pound rates of ansplication did not give satisfactory
control. The 4~ and 6-pound treatments did not differ significantly 4n -
numbers of wild oat plantss This test’ indicates Y pounds ‘to bé the minimum
effective rate . of qpplication. .

The yield of peas was increased s1gnificantly in the treated plots,
the check plots mean yield being 1167 pounds per acrg the 6-pound IPC
treated plots mean yleld being 1869 pounds. (Contribution Yashington
Agricultural Experiment Station, Pullman, Washington).

Evaluation of chemlcal sprays for the control of cheatgrass in
established alfalfa, Bruns, V. F,, and C. O, Staabaerry. On September 28,
1950, immediately after the last cutting of alfalfa vas removed, isopropyl
N phenyl carbamate (IPC), isopropyl N 3-chlorophenyl carbamate (Chloro-IPC)
gsodium trichloroacetate (STCA), and the disodium salt of- 3,6-endoxohexa~
hydraphthalic acid, each at the rate of 4, 6, and & 1bs,/A,, end maleic
hydrazide and BC-5722, each at.3 and 6 lbsq/A {all sctive ingrediént basis)
wero applied as pre-omergence treatments, Although the-disodium salt of 3,
6~endoxohexahydraphthalic acid exhibited considerable control of cheatgrass
(Bromus tectorum) for eight weeks following the applications, all treatments
were consldered ineffective at the time of tho flrst cutting of 21falfa on

May 23, 1951o

‘A.second serics of epplio t1ons was made on ‘October 23, 1950 at
which time cheatgrass averaged 1} inches in height. These treatments
included IPC, Chloro-IPG, STCA, and the disodium salt of 3,6-endoxchexa~
hydraphthalic acid, each at. Y and 8 1lbs, /A.. maleie hydra21de at 3 lbs./A..
potassium cyanate at 20 1bs,/A,, EG-5722 at 3 and 6 1bs./i., and Formlated
#2-.73 (dichloral urea) at 5 and 10 1bs,/A, Ammohium sulphate at 20 1bs./k,
and a small amount of spreader—~sticker were added to the disodium'salt of 3,
6-cndoxohexshydraphthalic acid in this series of applications, Chloro-IPC,
STCA, maleic hydrazide, and the light rate of IPC gave marked control until



107

February or March, after vhich cheatgrass emergonce and growth developod
rapidly. 3Best results werc obtained with 8 lbs./A. of thc disodium s2l1t of
3,6-endoxohexahydraphthalic acid preparation, Almost 100 per cent control
of checatgrass was meintained by this treatment without avnarent injury %o
the alfalfa, The samc preparation at 4 1bs,/A. maintained noarly 100 per
cent control of cheatgrass until 3 or U wecks defore the first cutting of
alfalfe (May 23), after which some growth of chsatgrass occurred, This
trcatmont wos considered 85 to 95 per cent effective, The only other en-
couraging treatment in this seories was IPC at 8 1bs./A, wvith o comparative
horbicidal reting of 70 to 85 per cent,

A third serics of applications, vwhich was made on Ngvember 7, 1850,
included an aromatic weod-killing oil, an aromatic wced-killing oil plus 15
per cent pontachlorophcnol, and diesel oil, each at 20 and L0 gals./A., and 2
dinitro-diescl oil-water emulsion in the ratic of $-5-35 gals,/A, WNone of
these treatments proved satisfactory.

The last series of treatments was made on March 1, 1951, Jjust before
alflafa broke dormancy. OChloro-IPC, IPC, and STCi were apslicd at %4 and 8
1bs./A. eoch, Ammonium sulphate was applied at rates of 10 and 20 1bs. /4.
elonc and in all combinations with 4 and 8 1bs, /A, of 3,6~endoxohexahydra-
phthalic acid. A commercial product containing 38 per cent disodium salt
of 3,6-cndoxohexahydraphthalic acid as the principal active ingredient was
included also at the rate of 4 1bs,/A. (a.i.b.). Although less cffoctive
than when applied October 23, the disodium salt of 3,6-endoxohexahydraphthalic
acid at 8 1bs./A., plus the ammonium sulphate, gave from 70 to 85 per cént
control of the cheatgrass, This material wos morc effcctive with the ad-
dition of 20 1bs./A., of ammonium suophate than with tho addition of 10 1bs,/A.
The commorcial product eppcarcd fully azs effective as the other disodium
salt of %,6~endoxohoxahydraphthelic acid prevarations, All other trecatmonts
were considered inecffectivo, .

Tho size of the plots usecd in this experiment was 60 squere feet.
The treatments wore complotely randomized within three blocks and 1ncluded
three untreated chocks per dlock, (Contributod by the Div, of Weod
Investigetions, BPISAE, USDA, and Wash, Agric, Expt. Sta., cooperating).
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Project. 9, The Control of Annual Weeds in Row Crops and Vegetables.

“Lanbert, C. Erickson, Project Leader

Summary

It is 31gn1f1cant that although nine individual renorts arrJved__
in time to be considered in this summary no two reports can be’ con31d—
ered as duplicate studies, This iliustrates the great variation in
crops and cropping conditions common to the eleven western states,

. The revorts show that 30 different chemical compounds were em-—
ployed in studies involving 18 different crops. Many of the chemical
compounds were used in several phases indicating that about ‘62 differ-
ent chemical test trials were made, This figure multiplied by, in
some instances, several crops, times the number of replications per
chemical conpound employed incdicates the great amount of effort that
is at the present tlme devoted to cremlcal contrel in row crops in the
western states, : ' )

Gonsidering further, that' considerable additional ‘work is
being done that was not’ submltted for this report, we can look hope—
fully forward to assistance in many problems thch are at present
beyond control,
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' REPORTS OF INDIVIDUAL CONTRIRUTORS

The Effect of Varlous HerblCldes on Stands and Yields of Fullgreen

Beans, " Barnard, E. L. and R, L, warden. Fullgreen veans were planted
in randomized fou; repllcated plots on June 5, 1951. On June 8, the
following preemergence treatments were applied: DNOSBP-amine salts, 2,
4, and :6 pounds per-acre; = sodium isopropyl xanthate, 15, 20, and 25
pounds per acre; ' 2,4-D, sodium salt, 1 and 2 pounds per acre; encdothal,
sodium salt, 2 and 4 pounds per acre; and rCP, sodium salt, 10, 20 and
30 pounds per acre, Weed stand counts were not made due to a non-
uniformity of weed seed germination. The patch was sprinkler irrigated,
and after July 5 weeds were suppressed mechanically., The crop was har-
vested as snap beans on August 20 and 29, after which plant stand counts
were made .and the field abandoned. Germination started on June 17 and
was considered completed on June 21. Delayéd and réduced  germination
occurred in the plots treated with endothal. In addition, the plants
vere stunted throughout the season. Lowest germination and greatest
stunting occurred with the heaviest application. 2,4-D effects were
observed on both,of the 2,4-D treatments initially, after which the
plants apparently outgrew them. Sodium isopropyl xanthate at 15 and
20 pounds per acre showed a stimulation in growth which was maintained
throughout the season. However, the stimulation was not reflected in
‘increased. production, Stand counts of all treatments approximated those
of the checks except for the endothal treatments which caused highly
significant .reductions at both rates, Two checks were included in the
experiment, check A receiving cultivation throughout the season, check

‘B being cultivated only a2t the times the other treatments were cultivated;
viz: after July 5. Using check A as the base, the yields were highly
significantly reduced by both treatments of endothal and the high rate
of 2,4-D. In addition, yield of check B were significantly lower than
check A. Yields of the plots treated with DNOSB? at the 2-pound rate,

. 'sodium isopropyl xanthate at all rates, 2,4-D at the l-pound rate, and
- PCP at-all rates were lower than check A but not 51gn1flcartly S0.

.Using check B as the base, DNOSBP at all rates, sodium 1sopropyl Xan-—
thate at all rates, 2,4-D at the l-pound rate and PCP at:all rates gave
greater yields, the h and 6-pound rates of DMOSBP significantly so.
DNOSSP at the 4 and b-pound rates yielded slightly higher than did
elther of the checks or any of the other treatments. {(Contribution of
the Montana Agricultural Experiment Station,)

The Effect of Various Herbicides on Stands and Yields of Freez~
onian Peas. Barnard, B. E. and R. L. larden, Freezonian peas were
‘planted in randomized four replicated plots on May 14, 1951, Precipi-
tation of 0.59 incheg was received that evening which estdblished good
germination conditions. On May 17, the following pre-emergence sprays
were applied: DNOSBP, amine salts, 2, 4, and 6 pounds per.acre; sodium
" isopropyl xanthate, 15, 20 and 25 pounds per acre; 2,4-D sodium salt,

1 and 2 pounds per-acre; endothal, sodium salt, 2 and , pounds per acre
. and PCP, sodium salt, 10, 20, and 30 pounds per acre. Stand counts of
weeds were not read due to non-uniformity of weed seed germination,
After June 15, all weeds were suppreseed and thereafter the patch was
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maintained with sprinkler irrigation and other regular cultural practices.
The peas-were harvested at the green pod stage on July 28 and 30, and
August 2, 6 and 13, after which peas stands were made e&nd the field
abandoned Germlnatlon started on May 28 and was considered finished

on June 4. Those plots treated with 2,4-D at both rates and those treat-
ed with endothal at /4 pounds per acre germinated slowly. and poorly, pro-
ducing weak plants which never recovered. 2,4-D and endothal at all
rates resulted in highly significant reduction in stands and yields,
Stands and yields of all treatments using DNOSBP, sodium isopropyl xan-
thate, and PCP closely approcimated those of the check, The %4 -pounds -
per-acre treatment of DNOSBP demonstrated a slight advantage in stands
and production over the check and other treatments, (Contribution of

the Montand Agricultural fxperiment Station.,)

The Effect of Pre-emergence Treatments with C., M. U. upon Cotton.
Dotzenko, A, D. This experiment was prlnarlly'de51gned "to determine
the sen51t1v1ty of cotton to €. M. U. in heavy clay adobe soils in the
Mesilla Valley, Rates of 1/4, 1/2, 3/4, 1 and 2 pounds of C, M, U, per
acre were applied following the planting of cotton. The plots were irri-
gated immediately after the chemical was applied. All treatments were
replicated three times,

All of the treatments, including the 1/4-pound application of
C. M. U.; caused serious damage to the young cotton seedlings. When
compared to the checl: treatments, the 1/4L-pound application had 8.3 per:
cent surviving cotton plants, the 1/2-pound rate 3.3 per cent -and all
other treatments had no surviving cotton plants. The same experiment
was repeated at a later date with similar results, New Mexico Agricul-
tural -Experiment Station, State College, New Mexico.,

Chemical Weed Control in Lillies and Daffodils. Laning, E, R.
Jr, and Freed, V, . 1In areas where 1lillies and daffodils receive
optimum moisture either through natural rainfall or irrigation, hand-
weeding is usually a serious economic problem.

Results from several investigations show that a pre-emergence
chemical application can be made to these crops. A mixture of 6 pounds
of IPC (actual material), 1 1/2 quarts of dinitro general, and 20 gallons
of diesel oil mixed with enough water to make 75 gallons of solution per
acre gives good weed control with little or no damage to the 1lillies or
daffodils if applied in the fall just after the weeds emerge but before
the 1lillies or daffodils emerge.’

Post emergence treatments have not yet been developed to the ex-
tent that definite recommendations can be made, However, in the case of
lillies some investigational work has indicated the possibilities of a
chemical weed control tregtment which may in the future be used. Early
work indicated that the sodium salt of 2,4-D or the sodium salt of MCP
showed promise in the control of weeds in lillies bub were somewhat
injurious to the lillies., Calcium cyanamid dust gave very excellent weed
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control in most cases but at the same time severely injured the lillies,
Potassium cyanate gave insufficient control of weeds and also injured
the lillies to considerable extent,

Trials conducted during the summer of 1951 have brought out some
promising treatments. It was shown that the mixture of 2,4,5-T at the
rate of 1 pound per acre and 3 chloro IPC at 5 pounds per acre as well
as Dow Premerge at 1 pound per acre gave very promising results when two
applications were made--one in July and the second in August--both on the
same plot. Other mixtures of chemical weed control compounds:

1. 2,4-D-S at 3. pounds per acre with 3 chloro IFC at 5 pounds per

acre,
2. 2,4-D amine at 1 pound per acre with 3 chloro IPC at 5 pounds
per acre,
3. MCP amine at 1 pound per acre with 3 ¢hloro IPC ‘at 5 pounds
* per acre,

All gave results that indicate that other investigations should
be carried on. CMU applied at the low rates, 1 pound per acre, showed
much promise for weed control with very little injury to the lillies.
Possibly the degree of weed control-exhibited by CMU at this low rate
was enhanced by the large amount of moisture in-the goil and the regular
irrigation of the field. Cregon State College, ' .

Weed Control in Garden Flowers. Laning, E. R, Jr., and Freed,
V., H. Preliminary experiments conducted in the summer of 1951 indicated
the possibility of a chemical control for weeds in garden flowers. The
application of certain chemicals with observance of certain precavtions
did not bring about any discernable harm to these flowers.

Snapdragons, large marigolds, small marigolds, and &sters were
chosen as representative plants found in home gardens and commerical cut
flower and flower seed producer's fields. The first group of tests were
applied when the flowers were not yet blooming, There were very few
weeds present in the field a2t the time of spray application since the
area had just been cultivated. The entire plot area, however, was
undersown with mustard before application of the chemlcals. The spray
treatments included:

1. A mixture of 2,4-D-S at 1 1/2 pounds per acre Wlth 3 chl-

oro IPC at 2 pounds per. acre,

2, 2,4-D-S at 1 1/2 pounds per acre and 3 chloro IPC at 4

pounds per acre,
3. 2,4-D-5 at 3 pounds per acre.
L. 2,4-D-5 at 1 1/2 pounds per acre.

A strip 1 foot wide was sprayed down, cach row of flowers with
the nozzles arranged so that the spray pattern would phit enly on the
lower portion of the flower stems.

Two weeks after application all plots were virtually free of
weeds., After five weeks, some grasses primarily suden grass from a
nearby field, and some lambsquarter were growing back into the plots.
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At this time there were zbout half as many weeds in ecah of the treated
plots as there were in the check area, In all cases the mustard was
controlled No trentment baused any damage to the flowers

The second group of tests was’ designed to take weeds out from
between the rows of the flowers. The plants were protected by metal
shields which prevented the spray from hitting the plants except the
very lowest portion of the stem., The treatments consisted of:

1. A mixture of 2 y4=D amine at 1 pound per acre, and 3 chloro

IPC at 3 pounds per acre, with Multifilm L added to the
" solution, s o
2. An arometic oil fractlon, sprayed at 80 gallons per acre.

The sudan grass growing between the rows was not affected by
the 2,4-D and 3 chloro IPC mixture, Practically all dicots were ccn-
trolled and killed. The aromatic »il knocked down all weeds, grass
and dicotyledonous. In only one case was a flower hurt oy the aromatic
0il. And in this case the oil accidentally hit the upper ‘portion of
the plant when the sprayer slipped. The flower plants were not hurt

~at all by the 2,4-D and IPC mixture. Oregon Stzte College

‘CMU_for Weed Control. Laning, £, R, Jr., and Freed, V. H,
CMU, the new soil sterilant chemical brought out by the Du Pont Com-
pany, seems to be quite-effective  in western Oregon. Experimental
trials with this material have shown toxicity to most plants when
applied as a soil sterilant. Treatments laid out on road shoulders and
on fine crushcd stone which supports considerable and varied vegetation,
at rates of 30 pounds per acre and higher have remained toxic to prac-

"tlcally all plants for the period from March through November, 1951.
. There is no 1nd1cat10n that the effect is lessening at this p01nt

Trials on a railroad’right~of~way and around a lumber mill at
rates of 20 pounds per acre and up show greater toxicity than other

" soil sterilant materials now in use.- Wild carrot and a few brush

plants are the only evidences of resistance to this chemical so far.

There have been reports that at low rates (1/2 to 4 pounds
per acre) CMU is promising as a pre-emergence spray material. Trials
in the summér of 1951 indicate that this is unlikely in certain
instances at least, Treatments of 3/L and 1 1/2 pounds per acre were
made on replicated and randomized blocks containing plantings of corn,
wheat, oats, barléy, beets,; peas, and beans. The plot layout was dup-
licated so that differential irrigation could be supplied.

In plots receiving optimum irrigation, 3/k-pound treatments
gave tip burning to all the crops except beans. One and one-half-pound
treatments resulted in ‘quite noticeable injury to all crop plants

.investigated. In plots allowed to get very dry before irrigating,

3/l pound-per acre treatments gave no injury but the 1 1/2- pound
application again injured the crop plants.

Both 3/& and 1 1/2-pound.- -per -acre spray applications controlled
mustard but no discernible effects: were shown on Canada thistle nor
on most grasses in either of these irrigation procedures.
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Results from spraying CMU at a rate of 1 pound per acre on
1lilly bulbs, however, indicated that the l-pound rate was sufficient
to give considerabvle control of weeds without undue injury to the
1lilly plants. Possibly the 1illy plants are resistant to the CMU
while the irrigation applied to the 1illy field enhanced the effective-
ness of the CMU sufficiently that it gave good control of weeds which
were primarily annuals, Oregon State College.

Weed Centrcl in Vepetable Crops. Kosesan, W, H., Freed, V. H.,
and Laning, E. R, Jr. Selective herbicides have bteen developed for
many crops, btut chemical control of weeds in the vegetable crops has

not been developed to any great eztent. Consequently pre-emergence
weed control has begun to play an important role in the development
of suitable weed control programs for vegetable crops. Satisfactory
.weed control prior to crop emergence could possibly solve or greatly
reduce the cecst of weed control during at least the early portion of
the growing season of vegetable crops.

In the development of this program it was felt that factors
and conditions having a bearing on the crop; on weed control measures
and on the chemicals employed must first be investigated.-

From the work covering twn years in greenhouse and field trials
certain conclusions were reached:
1. The chemical and the rate of application are the most import-
" ant factors affecting pre~emergent weed control in vegetables,

2. The solubility and residual effect influence the results
obtained. Water soluble substances are more easily leached
in the s®il.to the region.of.seed germination. Residual
effect is desirable, but in excess without selectivity may
cause injury to crop plants, “

3. Moisture tends to'increase the activity of chemicals used
for pre-smergent weed control.

Following is a summary of crops studied and materials showing some
promise fer pre-emergence spraying of crops:
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Crop Suitable Type of - - - .. Type of
. Materials Application " Application
Beets NaHCN». , 'Pre—emergence 40 lbs/acre
Stendard No. 1 . ..o 40 gals/acre
1PBC , " S 3 4 los/acre
Beans NaPCP - " 0 6 lbs/acre
Na 2,4,5-TCP " M 6 lbs/acre
Peas IPC plus DNG on " B 2 1bs/acre
@ 3/L qt/acre o C T
Corn 'NaHCNg 1 v , LO ibs/acre
Na 2,4-D L _ 1 lb/acre
Tettuce IPC- woo L lbs/acre
Squash CaCN, O | 120 1bs/acre
Cucumbers CaCNp " L 80 lbs/acre
Cabbage  CaCNp t n 160 1vs/acre
Spinach  IPC ' L " . 2 lbs/acre
Xanthogen i " 15 1lbs/acre
disulfide :

Oregon State College.

Effect of Pre-emergence Chemical Treatments on Annual YWeeds
and Onions.” Timmons, F, L. Experiments in 1949, 1950, and 1951 at
Farmington, Utah, tested a considerable nwnber of chemicals in com—
parison with untreated hand-weeded check in pre-emergence treatments
replicated five times in randomized blocks on plots 8x15 feet con-
taining six rows of yellow sweet Spanish onions., All plots were culti-
vated and irrigated uniformly by t he usual metnod of growing market
onions, All treated plots and untreated check plots were hand-weeded
as necessary during each season and the hand-weeding time required was
recorded separately for each plot.

The chemicals compared in 1949 were: sulphuric acid, two
aromatic weed oils, dicsel oil fortified with DN, aromatic oil forti-
fied with PCP, potassiwn cyanamid, and micronized 2,4-D acid. The
applications were made three days before onion emergence and before
many annval weeds had emerged. 2,4~D at 1 and 2 lbs/acre reduced the
population of broad-leaved weeds and weedy grasses 80-90% but also re-
duced the yields of marketable onions 65-90%., All of the other chemicals
had little effect on the stand of weeds or onions and most of them
reduced the yield of onions slightly.

The experiment in 1950 compared 12 different chemical treatments
applied HMarch 29, just before the onions started to emerge, and com-
pared seven of these applied April 1 when 10% of the onions had emerged.
The contact herbicides such as sulphuric acid, aromatic and fuel oils
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alone and fortified with DN or PCP had little effect on weeds or onions
on the first date, Some of these treatments reduced the-stand of
weeds somewhat on the second date but also reduced the stand and yield
of onions significantly. IPC and TCA had little effect on weeds or
onions. The only chemical that appeared to.justify further testing

was Endothal (disodium salt of 3, 6-endoxyhexahydrophthalic acid).
Endothal at 4 lbs/acre plus ammonium sulphate at 20 1lbs/acre gave

much better control-of weeds, especially grasses, and reduced the hand-
‘weeding time 51-62%, or Lk- 53 man-hours per acre. The same chemical

at 2 lbs/acre plus ammonium sulphate at 10 lbs/acre reduced the hand-~
weeding time 24-32 man-hours per acre., However, Endothal reduced the
yield of marketable onions 3-5 tons per acre (11—19%) for the 4-1lb-acre
rate and 1 L-2.3 tons per acre for the 2- lb-acre rate. =

: The experiment in 1951 compared sodium PCP at 20 and 30 lbs/acre
IPC and TCA at 4 lbs/acre, endothal at 2 and 4 lbs/acre 3-chloro IPC

at 2 and L 1lbs/acre, potassium cyanamid at 125 and 250 lbs/acre and

CMU (3~ parachlorophenvl 1,1-dimethylurea) at 1 and 2 1lbs/acre. CMU. at
both rates gave almost pcrfeot control of annual weeds until August but
also eliminated nearly -all of the onions. Sodium PCP gave good weed
control and reduced- hand-weeding time 65-80% but also reduced the yield
of onions 50% or more, .Potassium cyanamid reduced hand-weeding time
only 25% and reduced onion yields 10%., TCA reduced the weed growth 70%
and hand-weeding time 35% without reducing the stand or yield of ouions,
IPC was somewhat less effective on weeds and reduced the yield of onions
slightly. BEndothal gave good weed control, especially on grasses, and
reduced hand-weeding time 70-80% (70-80 man—hours per -acre). However,
the yield of onions was reduced 25% by the 4-1b rate and 8% by the 2-1b
rate, 3-chloro IPC gave-the best resvlts of all chemicals tested, It
reduced hand-weeding time 50% for the 2-lb-acre rate and 75% for the
L4-lb-acre rate without -reducing the onion yield as compared with un-
‘treated hand-weeded checks. which averaged 24 tons per acre. (Contri-
buted by the Division of Weed Investigations, BPISAE, USDA, and the

Utah Agrlcultural Experiment Station, oooper\tlng )

Control of Armunl ecds in llarket onions with Post-emergence
Chemical Treatments. - Timmons, F. L. Three experiments conducted
at Farmington, Utah, in 1949, 1950, and 1951 tested a considerable
number of chemicals in-post-emergence treatments for the control of
annual weeds in markét onions as compared with untreated hand-weeded
check. The treatments were replicated five times in randomized
" blocks on plots 8xl5 feet, each containing six rows of onions. All
of the plots were cultivated and irrigated uniformly by the usuval
method of producing market onions. All treated plots and the untreated
check plots were hand-weeded as necessary and the time required was
recorded separately .for each plot.

The experiment in 1949 tested sulphuric acid, ammonium and
sodium salts of dinitrophenol, ammonium sulfamate, and potassium
cyanate (KOON), each at 1-3 rates. The applications were made April
30 when the onions and weeds were in the seedling stage and May 28
when the onions had three true leaves, and when the surviving weeds



116

were 1-6 inches tall, KOCN at the seedling stage reduced broad-
leaved weeds 46-70% but reduced weedy grasses only 11-17% and hand-
weeding time only 16-24%. The second application of KOCN produced
no additional weed kill even at the heaviest rate., All of the other
chemicals were less effective. The average yicld of onions for
chemical treatments ranged from 25-95% of that for the untreated
hand-weeded check. Much of the yield reduction probably was due to
the fact that hand-weeding was delayed on treated plots until after
the second oost—emergence spray application,

The 1950 experiment compared KOCN.at 5 7 1/2 and 10 lbs/acre

~dn 60 gallons of water, sodium PCP at 5 and 10 lbs/acre in €0 gallons

of water, sodium DNOC at é 1bs/acre in 80 gallons of water, and sul-
phuric ac1d at 2% by volume in 100 gallons of water. All of the
treatments were rcpeated three times during the season (April 25, May
23, and June 30) when weeds were 1/2 to 2 inches tall, The rates of
all chemicals were increased 50% on the two later dates of application
when the onions were larger., All plots were hand-weeded three times
(May 13, June 20, and'July 13) and the hand-weeding time was recorded

" . separately for each plot.

All of the chemicals except the dinitro compound gave fair to
good weed control, reduced the hand-weeding time for the season 36-60
man-hours per acre, and resnlted in onion yields as high or higher
than that on the untreated hand-weeded check plots. Light rates of
sodium PCP and KOCN increased the yiclds of onions 2 1/2 tons per
acre, Most of the weed control and the reduction in hand-weeding
time resulted. from chemical applications made iay 23 and June 30.
The applications made April 25 were much less effective probably
due to unfavorable cool weather conditions. Sodium PCP gave weed
control results siightly superior to those form KOCN or sulphuric acid.

The experiment in 1951 tested KOCN at 5, 7 1/2 and 10 1bs/acre

"both with"and without a liquid soap spreader, sodlum PCP at 5, 10,

and 15 lbs/acre, and sulphuric acid at 2% bv volume, all in 80 gallons
of water per acre., The spray treatments were made May 18 and July 6.
For the later treatments the rates were increased to 10, 15, and 20
lbs/acre of KOCN, to 10, 15, and 20 lbs/acrc of sodium PCP and to 3%
by volume of sulphurlc 301d

A1l of the chemical treatments gave less satisfactory weed
control -in 1951 than in 1950, probably because weedy grasses consti-
tuted about 80% of the weed populatlon early in 1951 while in 1950
few grasses were present.: Both KOCN and sodium PCP reduced hand-
weeding time 20-40 man~hours per acre in 1951 and resulted in onion
yields as hirh or higher than that on untreated hand-weeded plots.

The weed control increased with rate. Sodium PCP gave slightly better
weed control than KOCN or Sulphuric acid.

The conclusions from the three experiments in 1949, 1950, and
1951 are that sodiwn PCP, KOCN, and sulphuric acid are safe to use
in onions at the rates tested and that under favorable conditions
they will give good control ‘of most broad-leaved weeds in the seed-
ling stage but little contrcl of secedling grasses or larger broad-
leaved weeds.or grasses., Tnese chemicals have reduced considerably
but have not climinated the necessity for hand-wezding. Vhere weedy
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grasses are known to be a serious problem post-emergence chemical
treatment probably could be supplemcnted advantageously by pre-
emergence application of TCA or 3-chloro IP8 or possibly, Endothal,
(Contributed by the Division of Weed Investigations, BPISAE, USDA,
and the Utah Agricultural Experiment Station cooperating.)

Factors Influencing the Effectiveness of 0ils in Weeding Carrots,
Pew, W, D. and Arle, H, Fred. In commercial carrot production, the
use of an oil spray as a selective herbicide has become a widely
accepted practice., In spite of the wide use, certaingrowers have
experienced discouraging results. Some growers have obtained excel-
lent results-while others have found the spray ineffective in control-
ling the weeds as well as being injuriocus to the crop seedlings.
Because of the inconsistent results obtained under Arizona conditions,
a carefully designed, controlled experiment was employed to determine
why deviations from a consistent, effective control are experienced.

Three factors which are unquestionably of utmost importance in
determining the toxic value of an oil spray 2s a wecdicide were in-
cluded 1in the test, These factors are: rates of application, types
or fractions of oll, and times of application determined by air tem-
peratures, -

The yield data indicates that each of the variables studied had
a direct bcaring on the effectiveness of the herbicide. Highest yiclds
of markctable carrots were obtained from plots receiving a standard
commercial carrot oil applied at the rote of 75 gallons per acre when
the temperature was below 80 degrees F, and remained under this point
several hours following applicztion. Vhen thec carrot oil was applicd
when temperaturc exceeded 90 degrees F. its effectiveness was rapidly
reduced. When weed infestations are severs, 50 gallons per acre is
insufficient for adequate weed kill. However, in severely infested
arcas, an application of 75 gallons per acre when temperaturc is below
80 degrees F., is adequate. Stove oil was found to give 2 more com-
plete kill than carrot oils if applied when the temperature was above
90 degrees F. Stove oil did not, however, give as complete a control
as did carrot oils when the latter were applied properly.

_ Weed population counts made approximately five wecks following

the oil applications ranged from an average of onc per square yard for
the 75-gallon-per-acre, low-tempecrature, application of carrot oil to
206 per square yard for the check plots. Chenopodium album was more
resistant to oils than was Chenopodium murale, (Contribution of the
Arizona Agricultural Experiment Station and the Division of “eed
Investigations, BPISAE, UBDA.)



118

PROJECT C. CLASSIFICATION O THI RuSPONSES OF ARNUAL,
WINTER ANNUAL AMND BIENITIAL WEEDS AND CROP PLANTS
TO HIRBICIDES : -

Prepared by C. L. Otis and R. N, Raynor

The following fanking system was used to summarize and
classify weed and crop plant responses to herblcides:

I (Very Sensitive) - Plants are lkilled at indicated stages
of growth with louer cdosages (wiere a
cosage range is given) of the specified
choeriical. :

I1 (Sensitive) - Plants are l:illed at indicated stases
of growth with hipgher dosares (vhere a
gosage range 1s piven) of the snecified
chemlcal.

i

Plants are severely affected but not
killed at indicated stages of growth
with indicated doseges of the specified
chertical.

III [8emi-tolerant)

' QY'(TOJanht).'

Plants are npt gffected to any extent
at indicated stages of growth with
indicated dosages of the specified
chemical. - ' :

Free-emergoence treatments were made by applying the chemicel
to the soil bofores the indicated nlants had emerged. In measur-
ing nlant tolerance to thase treatments the I, II, III, IV rank-
ing system, explained above, was used. .

For the sake of brevity, these abbrevietions.are used:
A -- amine; E -~ ester; MCP -- 2-methvl-li-chloronhenosyacetic
occid or li-chloro-2-toloxyacetic acid; DI -- dinitroj; H, --
armonium; CHU -- 3-(p-chlorovhenyl)-1,1-dirictnylurea; 2,4-D-S --
gsodium 2,L-dichlorophenoxyethyl sulfate; NaPCP -- sodium penta-
chlorophoenate; TCA or STCA -- sodiwa trichloroacetate;
Chloro IPC ~- isopronyl-N-{(3-chlorophenvl)cearbanste; IPC --
isopropyl-N-phenylcarbanatce; KOCH -- notassiw cyanate;
Incothal -- 3,6-cndoxohexahydronhthallic acid.
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ROSN0NBES O AVCVUAL, WIUTOR AINTUAL AND BIRIIAL WJ22DS TO 2,0-D

T - Cheriical worriu- © Pro- | [Sced= |3hoot- T3tiate or
Common Hars 3cientific Neme lotion and Rate |emergencs| 1ling ing { Bud 3loom| Province
(in 1bs./acre) | Growth
Bassia, five-hook Bassia hyssopifolia Ay, 1. i l IT E fI1 TIT Calir.

i , L B, 1/t to 1/2 i | ¢ | I i II!IIT :Colo.
Beeplant, rocky Cleorme serrulata B, /L to 1/2 I ' L T T11 117 i

mountain “ a I l '

Beet, wild Beta maritima A, 1/2 to 3/h T TIT: ! Calif.

. ! A, 1 5 1T | 1T bwrTgoriz |
o T B, ; IT 1 IIT | Iil: III !
Sogmr ticus Pidens frondosa A, 1 ! : IT § IIT III% i
Blacl medick Medicapo lupulina A,T, 1 to 2 - 11 II; IT | Utah

" ; Cla,m, 1 C T IIT- ;ITI: TIIT |Calif,

o " %, 1/l to 1 { I T. I1| I1I1I |Colo.
Brass buttons, Cotula Australis ALE, 1 II II IJ1¢ II1I |Calif.

Auctralian ' ! '
Bristly ox-tongue Picris iichiodes AL, 1 B IT 11 IIT| YII it

- b :
Buclaitheat, wild Polygonu convolvulus | B, 1/3 - ' { oI IT I1T Mont.

" " B, 1/2 to 1 T IIT 111 IV [Colo,
Burfelo bur Solanum rostratum T, 1/2 %o 2 ! II v vy 1V '
Burdeck . Arctium minus | A,i, 1 to 2 IT: ) B ) Utah

i & 2, /L to 1/2 T I II| IIT |Colo.
sattercun, field Ronunculus arvensis 5155 } to 2 II I %£ 11 SE%E
Sutterfly weed Gaura parviflora 3, 1/ to 1/2 T I Ty |coelo.

; AT; lmerii A, 1/2 to 3/L 1 T1 TII |4rlz.
Careless weed aAmaranthus palr Ay } :
Cheeseweed : Malva parviflopa L{\_, 1 . [T . _“II _LII IIT Ca%lf.
anes , TR 1m 1/2 ' I TIT | III| III !

" s it - Ey 1 I II IIIi II:]_

- 8 : 7P T ITT! TIILI | Colo.
Chiclueed Stﬁllarla media E’”l/g Eg t = %% | TT| TIT | Utah
[} .
] . o (zsagp%igat?ons) X . 1 1 17 "
- . o o U
0 . Cel"@.StlU-m vulgatum Asf's . ;rOI'lS
(this acts like & EZ spplicatl
biennial or perenniall ar
in Utah) d
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I3POHSLS OF AMNUAYL, WINTER AIIUAL AHD BIEBNNIAL W3IEDS TO 2,4-D

—_ ‘ T Chenical Formu- Pre-  ‘Seed- [Shoot-; i | State or
Cormmon Name Scientific Hame lation and Rate jemergence: ling ing | Bud!Bloom| Province
' (in 1lbs./acre) : Growth
T - 1
Clover, bur Medicago hispida A, 3/l to 2 i I I Ariz.
Clover, sour lielilotus indica A,B, 1 ! IT II1I IV, IV | Calif,
i o A, 3/l to 1l b I Ariz.
Coclilebur Xanthiwa italicum E, 1/h to 1/2 : I I I IT 1Colo.
Cocitlebur Lanthium spinosum E, 1/l to 1[2 | I i TIy IIT it
it i A, 1/2 ; I IXY | III} III |calif.
i { 9 Ay, 1 7 . il 1T LIT} 11T i
i " T, 1/2 - I III | III| III i
1 n Sy 1 1 17 11T} 11X "
ocriel IXanthium canadense A, 1/2 I 11T III| IIT |Calif.
vogRLerur e a1 II Ir |rrz| oo | v
i it 2, 1/2 I ITT II1T| III !
i { B, 1o 1T IT | III| III !
Crabgrass Digitaris sanguinalis | &, 1/2 to 1 II Iv Iv IV | Colo.
- - ' ‘d .
Dodder, small Cuscuta arvensis A, L and 8 ITT Utah
seeded i
 Fanweed Thlaspi arvense 3, 1/ to 1/2 I i II| 1II!Golo,
Fanweed (Penny Cress " ¥, 1/3 I I I IT | Mont.
Fennel, dog jAnthemis cotula A, 3/L I IIT | ITI| III |cCalif,
Fiddleneck {Amsinckia sp. g, 3/h, 1-1/2 IT TIIT v Oregon
i . Amsinckila douglasiana | A,E, 1 i1 TII iv IV | calir,
Filaree,dred stem drocdium cicutariun AE, 1 11T 111 TII IVl 1Iv |cCalif,
an .
Filaree, white stem {Erodium moschatum )
Flax, false Cemelina sativa B, 1/3 I I I
Foxtail, green Setaria viridis A:E S & [T ! II_ Hont,
s Utah
) ' acid, 1-3
Goatsheard fTragopogon L, 1 j
Goosefoot, narrow- Chenopodiun ’ l? 1 I Mont.
k D A, 1/2 to 3/l I Ariz
~ leaved { leptophyllum )
. Gromwell, corn {Lithospermun T, 1/3
arvense * 11 ITI IV IV Mont.

[}

S



RESPOMNSAES OF AMMIUAL, UIWNTER ARFUAL AND BIRNNIAL VIEDS TO 2,4-~D )
. [ Chemical Formu- Pre~ iSeedﬂ {Shootw. T ;State or
Comn on Hame Scientific Hane | lation and Rate lemergence! ling . ing ’Bud 3loom: Province
‘ | (in 1bs./acre) q?Odthl ; } i
-t + ] -
Ground cherry Physalis sp. ! A 1/2 to 34 1 I b1z LIy LI fAriz,
Ketmia, bladder Hibiscus trionum 1/l to 1/2 i H I ILE 1T jCo%oa
Knotweed Polygonum aviculare E, 1/2 to 1 | | poIve oIV
it i Iz, 3/h, 1-1/2 {  II-III | T11 | IV | | ! Oregon
i S A, 3/l to'd * , I3 ’II 1110371} 1V [ Ariz.
n " =, 1/2 to 1 | II III JIII IIT |Calif.
" g A, 3/l %o 1 | IT -i IIX ‘III' Tiy "
; o i r
¥notweod, silver- Polygsonun A, 3/ip to 1 I z IIT | ¥IIj III|Calif.
shez thed argyrocoleon E, 1/2 to 1 [ IT ') IIr . IiIi oIyrc @
oo I L4, 30 to 1 ' o1z | rzirrd 1o v | aris.
Kochia Koclhila scoparia 2, /L to 1/2 1 I | ITI IIT|Colo.
! H
Lambs'-quarters Chenopodiun albun A, 1/2, 1 1T I R N l Oregon
| A 2,L-D & 2,1,5-T I T T | |
" | (1:1) 1/2, 1 :
W " F‘?E: 1-2 / g III IIL Utah
" § A, 3/l A I 1 1If IV |GCalif,
! ) E, 1/ to 1 I I I 1V | Colo,
z, 1/3 I IT | IT III |Hont.
. ! ,
London rocket Sisymbriun Irio A, 1/2 T I ¢ I II |Ariz.
" o A, 1/2 I I | III| III |Calif,
. . A, L I 11 ITl TII i}
¥ . E, 1/2 : I I |11 Iir |
i, 1 | | II II|  II i
' i i
Mallow Malva neglects L, 1/2 to 1 l '
Ma%low, bull Ha%va borealis 4, l/ IT ] II %%% I%g ggiif
! ; L, %/2 I IIT | 111} TIII K
: Ly TT TT n
Ma%low, COrrion Ma%va rotundifelia &,Ei/e i %% {E% 1%§ Utah
; : g - IIT Iv IV |Mont,
Malva Halva sp. ; 1 il I1 ITN III |Ariz,
|._I
N
[
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2,11-D

ISPONSES OF ANHUAL, WENTTR AIMUAL AYD BIBNWIAL WEEDS 20 ~
LAGF 0D = \l Chentical Formiu- - Pre- Seed- ’Shoot—{ﬁ Statg or 1
Coruaon llame Scientific liame ' %?tliﬁ u?fcggge gilergence Gi;g:h ing sud Ploom Province
. . lrl SI e + _‘
- . w I, III |Colao
Marsh elcer Iva xanthifolia 2, 1/ to 1 I i 1 I 0.
Mustard Brassica spp. P A 1/2 to 3/ I I 1 1) Il gallf°
Mustard, ball Neslia paniculata T, 1/3 I I Ij II |Mont.
Mustard, black Drassica nigra A)“? 1/2 to/l I Utah,
Mustard, blue Chorisnora tenella 1/l to 1/2 E I I IT; IT {Colo,
Mustard, common Drassica arvensis 2, 1/ to 1/2 I i ] /1 II II | Colo.,
it 1 A, 1/2, I I I IT) II {Oregon
Mustard,hare's-ear | Conringia orientalis | E, 2/L to 1/2 I TT 1 ITT| IV Colo.,
Mustardi, tansy Descurainia pinnata AT, 1 to 2 IIT] III ! Utah
« i B, 1/l4 to 1/2 I II | III| III {Colo.
Mustard, tansy Sisymbrium incisum E, 1/3 I TI | ITI] III |Mont.
Mustard, tumbling Sisymbrium altissimum | A,8, 1 to 2 III; III |Utah
it i T, 1/3 I I | I II Hont.
Nettleleaf poose- Chenopodium murale A, 1/2 to 3 I I Ariz,
foot 1 - :
it i VA, 1/2 T IIT | III} IV lcalif,
il i A, 1 II IT j ITI| 111 "
Nightshade, hairy Solanun villosum A,E, 1 to 2 FTII] IIX |Utah
Hightsheade, blaclk Solanum nigrun E, 1/3 I T ! I | Mont.
Mightshade, cut- Solanum triflorum 5, 1/ to 1/2 IT III | III| IV |Colo.
leaved
Peppersgrass Lepi@ium sn, E, 1/l to 1/2 I I I1x| III |Colo,
Pheasant eve Acdonis annua "ALE, 1 to 2 IT II IT I1I | Utah
Pigweed Amarantiivs sop. AL,E,S, and acid I Utah
: 1 to 3
Piﬁweod, rrostrate Amﬁranthus blitoides |A,E, 1 to 2 IIT| III |Utah
N . % El/} I1 II1I ITI| III |calif,
) ) I I7. II| III |Mont,
P1§weed, rough - Amaranthus retroflexus| E, 1/l to 1/2 I I II| III |Colo.
” ” A,E, 1 to 2 S {III| III |Utah
’ n Ay 34 I 11 IV| -IV |Calir,
B, 1/3 I 11 IT! IIT |Mont.
I



RASPOMSES OF AVUHUAL, VINPLR JOITUAL AND BISHUTAL WilZDS TO0 2,L-D

; Chemical PFormu- ] Pre- Sied— Ejﬁ}oot—i‘J ‘Ejloonlgiig?ngz
Sy I seientifi ofate lation and Rate |emersence ing ing MARTI 1 L
Common iaae } seientific " {(in 1lve./ncro) L Gmowthy ! ! |
SO S -~ Calif

i vl i - Al e 1 5 4 :l 9' g8 f,lL l II ' ;V {II‘ H‘ .
Piﬁweedy turabling Umﬂlmntaus graeclilzen Ej T %I i %%% E%% :
Pimpernel, red inagollis arvensis by L 17 14Tl Trrdo o
Pineapple, weed Matricaria suaveolens %’ﬂ’ 1 . EI T !IIIE 11T it
Plantain, comion and Plantago major L,m, L1 E | ,
Plantain, buckhorn Plantago lanceolata i ,

] ium maculats A, 1/2 ITx IIT | III; IV | Calif.
Po%son hemlock Coglum rnaculatum A; l/ IT 1T IIIIj 11 m

1] it 3, 1/2 11T I1T ITI: IV i

it it ’ 3, 1 ' II 111 II1I: 11T "

. I il
ine Tribulus terresiris A, 1L/2 T IIT 1III) IV
Puﬂcture vin L A: ] 1T 1T IiI‘ IlI[ 1

i & @, 1/l to 1/2 I I II} II | Colo.

it i A, 1/2 to 34 I I I II ! Ariz,
Purslons Portulaca oleracea A, 1 II II ITI III | Ariz,

i L B, 1/l to 1/2 V] 1V | Colo,

it i i, 1 IT II1I IIIl III | Calir.

n n AL, 2 1T 11 1T ; Utan

{
Ragweed, COmslon Ambrosia elatior =, 1/l to 1/2 I I {TIII{ III| Colo.
Ragweed, great imbrosia trifida 2, 1/l to 1/2 I I |III| rI7 "
Roemeria popny Noeneria reflracta A, 1 to 2 IT II IT IT | Utah
Russian thistle Salsola Jall E, 1/3 I 1T IVl IV | Mont,

0 i 2, i/l to 1/2 T I Ivl IV | Colo.
Sandbur - Cenchrus pauciflorns | &, 1/l to 1/2 TV 1v| IV | Colo.
Shepherd's purse Capsella Bursa- Ly 34 I | I T I |caliir,

bpastoris ’
Sow thistle, common |Sonchus oleraceus ky, 3/L to 1 IT ITI-IIT| IV| 1V | Avriz,
Sow thistle, comaon _ ,

See Wild lettuce
Sow thistle,nricltly |Sonchus asper A, 1/2 : I ITI IT1 IV | calif, =
Spikeweed, cornion Centromadia pungens A,B, 1 11 IIT iv v f 3
Spurge, spotted Zuphorbia, maculata AE, 1 II w1V Iv fl |
!
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TPLR ATTUAL AND BIBNNIAL WISDS 50 2,4-D

38200308 OF ANWNUAL, W , : . -
- L T Ghemical Formu- Pre- 15eed~ | Shoot~ wate or
' _ ! secigntific Name { lation and Rate |emergence| ling | ing ' Bud {3loom| Province
Common Name | 2  (in 1lbs./acre) Growth } f
Telianthus annuus C B, 1/ to 1/2 I IT i III1 TV lcolo.
Sunflower ] i bRl 173 IT © IIT ¢ IV| IV |Mont.

N L AL 1/2 to 3/ I I . II IIT |Ariz.

i oo DA, 1 I II ¢ III Idaho
Sweetclover E lelilotus snn. 5 E, 1/3 I I i i Mont.
Telegreph plant ; leterotheca grandi- |, A,E, 1 ' 1T IIT i IIT| IV icalif.

- t  flora ‘

Thistle, blsssed : Cnicus bYenedictus foAs 1 IT ITY | IV n

& P i, 1 1| IIT | ri1 o
Thistle, distaff Carthamus lanstus &, 1 iI 111 ITI IV fl
Thistle, milk  $ilybunm marianum A, 3/b I I, I I iCalir.

i 0 h,E, 1 II | IIT | IIr§ 1v | o
Thistle, yellow.star{ Centaurca solsti- A, 3/L T I | 11 "

. tialis !
Tocalote | Centaurca melitensis &I, 1 I 111 v Iv E i
Turkey mullein Eremocarpus Coa, 1 IT | IT |IIT| 11T foon

setiperus {
Wild corrot Daucus carrota Ay 1 I T | IIT IV |Idaho
Wild lettuce Lactuca scariola i, 3/h I Calif.
Wild lettuce Lactuca scariola Ly /2 I IIT 11T} 1V i
and iy, 1 11 IT IT ; I1¥ i
Sow thistle, common | Sonchus oleraceus L, 1/2 I ITI | 111 TV it
o, 1 11 IT iT IT "
I
1

Lif=g"



REZTOMSTS OF AIMUAL, W

TO CHI:ICALS OTHIR THAL 2,4L-D

ITTER LTITULL AND BIRARTAL WIEDS

State or

1 Chenical Forum- Pre- Seed- [S@oot—} ! :
Common Hame Scientific Name lation a?d Ratel emergence] ling ing !Sud‘Bloom Prgv1nce
L o (in 1hs.//acre) R owth ] -

Beet, wild * | Beta nantima ﬁgls g“ 1-1% %- iX1 i Ca%if.
1 a ual ; Foa &nnua IPC _ :
earass, anmuat: i | sTen -0 I II-111) IT3 | Iv| 1v | o
Brome, downy sromus toctorum . IPG, 2 I 1IL Iy ‘ iv bont.
0 " ok T T v | oIv| f
g d " { - I I 1z | Ix1 it
Chickweed Stellaria media IPC, 3 I 1 calif.
7 i 9, , DN 1-1% ITI I | IiI | Iv| Iv "
Clover, sour Melilotus indicz DK, 1 I T i | Arize
Crabgrass Digitaria sanguinalis | 'STC4 /-8 T 111 v IV IV |Calif,
Crabgrass Digitaria spp. |- CHMU, 2 II IT 1y v IV |WNeb,
it " Chlore IPC, 3 IX 13 IV IV Iv "

i H TCi, 5 iy 1T IV IV v b

i o 2,4-D-8, L II Iv v v I "

n " Shale Kerosene I I v IV i
ALO gal./acre)

Dodder, small Cuscuta ..rvensis NaPCP, 20 & 40 v 1 Utah
seeded " Wi, DN 6 & 9 Ty I
Fescue, rettail Festuca nyuros IPC, L T I I Oregon
t i CLIPG, L 1 IT IT i
Piddlenock fmsinclzia sp. T 2,4,5-17 3/L, 13 T T IT Oregon
i " E 1CP, 3/L to 1% II I1I A
Fo§tail, congmon Hordewnm iqurimen IPC, 3 I Calif,

) i STChH, L-8 I TI-I11} 11I ITT| IIT K
Fo§tall, green Seturia viridis TChn, 7 I - Idaho
SR :; IPc, 1. 111 "

" " Ng PCP, 29—%9 ITY - Utah

1 " . 2T T Iv I

il i rI_";OCHs 5'-'15 III Iv i =

n ; TCL, L 1T " X
IPC, l!. ITT i
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Cheriical Pormu- Pre- | Sead- | Shoot-] Stsate or
Common HName Scientific Hame lation and Rate |aemergence| iing ing | Bud|Bloom|Province
- {in 1bs./acre) Growth o
Foxtail, green Setaria viridis Cl IPC, 2 & & IT Utah
i , L CHU, 1 & 2 I 8
GGoosefoot, narrow- | - Chenopodium lepto- DN, 1 I I Lriz.
leaved ) phyllun
{notweed Polygonum aviculare i ifh,SzT, 1T ITT Oregon
3/h, 1z
1l " IPC 2 to L 1T 11T Iiv it
" it Cl IPC 2 to L I I1 Tv "
" " CliU 8§ to 10 T I TT i
i f Endothal 2-4 IT i
il i 2,h-nD-8 2,8 11T -
" § MH; DI 1 to 1% IV IT IT IVl IV |calirf.
4 L M) D 1 to 13 | I i
Lambs ! -quarters Chenopodium album A TICP 1/2, 1 I Oregcon
t L A 2,4,5-7 1/2, 1 1T T 1T i
2 " 2,1-D-3 2,k IT 11T i
" " Indothal 2,) I1X it
K i KOCH 6 to 12 T1 v "
" n cLy, 2 II II v Iv IV | Neb.
it n C1 IPC, 3 IT II Iv Iv Tv i
f " TCA, & I II v v Iv 4
t f 2,h-D-3, & II 11T IV - | Iv] IV "
ol " Shale Kerosene T IT Iv v "
(60 gal./acre)
" L NH), DI, 1—1% IV 11 ITT IV | IV |[Calif.
d 4 NH DN, 1-1% 1 III L
Lovegrass Eragrostis spp. STCA, U-0 T III TII IV| IV |Calif.
Mustard Brassica spp. NHlDN, l—l% T , i
hgstard, common Brassica arvensis A TICP 1/2, 1 I I I I IT | Oregon
o :. A 2,l,5-7 1/2, 1 171 I 11 R
) X 2,4-D-8 1,4 I IT Iv IV ,
) ) KOCH II I1I IV it
! ! IPC 2,L - III v ' f
Cl IPC 2,hL IT III it




T " Chenical Formu- Pre- Seed- | Shoot- State o
Common Namc Seiontific Hame lation and TNatejemergence| ling ing ‘Bud Dloom| Provine
(in 1bs./acre) Growth i )
Mustard, common Srassica arvensis ClU 1,5 TI TII ; Oregon
1 o Tndothal 1,l; T iz i
d I huine DW 2,0 I o it
R K ﬁH& DY 1-1% TIT I IT | 1TII] IV |Calif.
Mustard 3rassica & Sisym- Ma 'PCP 5-15 IT I ‘ Utah
Drivm snp. ‘ ;
! t lin PCY 20-30 I i
! ) 1L0C 5-15 I IV d
o i 130 LI.' T it
; i TCA It 1V i
" " Cl IPC 2 & i TI P
" " CiU 1-2 I i
Nettle-leaved Chenopodium murale DN 1-1% I T Ariz.
goosefoot
Pheasant eye Adonis anpus 2,1, 5-7 1-2 17 11 II II {Utah
Pigweeds fimaranthus spp. ia FCP, 20-30 IT - il
1 i g.15 TI IV &
) ! KOoCH, 5-15 T TV 7
i 't PC, 4 v it
" t TCA, ! Y L
" ) CL IPC, 2 & it II H
" i CiilU, 1 to 2 I L
Pigueed, rough Amafanthus ratro- i, DN 1-1s% IV 1T IIT IVl IV [Calif.
flexus
" " CuHu, 2 X1 I Iv TV IV |Neb,
" i Cl IPC, 3 1I Ii v v IV i
" 0 TCA, B T 1T 1v vl v i
A i 2,1-D-3, II ITTY v v v i
N " Shale Kerosene I IL-- 1177 IV it
(60 pal./acre)
Purslane Portulaca olsracea IOCH v TV Utah
K " . iPC, 3 I I Calif. &
Rescue grags Zromus ¢cathoarticus Irc, 3 I it -1




" Seed-

Chenical Pormu-| Pre- Shoot-  State or
Common Name Scientific Nanme lation ind Ratejemergence| ling ing | 3ud|Bleoom| Province
{in 1bs. /acre) Growth

Romeria poppy Roemeria refracta 2,1,5-7 1-2 CIT 1T II| 1II {Utah
Ryegrass Lolium multiflorum IPC, I 1 II IV Orsgon

it " 3TCA 1-3 II ITT IV IV IV !Calif.

it " Cl IPC, I 1 L Oregon
Shepherd's nurse Capsella Dursspastoris IH),DY 1-1% 1 T Calif.,

" ' i I'HIL,FDI‘F 1-1s I1T I JIT v Iv n
Stinkgrass Lragrostis cilianensis| la PCP 5-10 I11 IV ! Utah

n i "a PCP» 20-20 IIr ;"

" " 10cH, G.15 111 1y i

; i TCA, U 11 3

R " Iec, L IIX Looa

L L Cl1 IPC 2 &l II b

“ i Cilu 1 & 2 I u
Thistle, nmilk Silybum erianun DDA 11 I Calif,
Thistle, yellow starijCentaurea solstitialis| UIy DI 1-1:: I 1t
Weterpgrass Echinochloa crusgalli STCA, 48 I IT-T1%, III IV v il
Wild Iettuce Lactuca scariola HH) DN 1-13% I i
Wild oats Avena fatus tpd 1323 T 1 Calif.

" " ‘ & Ariz.

N o TCA, 7 II Idahc

H ) IPc, L .II §
. STCA, 4~08 11 IT-ITT} IIZ | III| IIL |Calif.
Wild radish Raphanus sativus WH) DN 1-1% IIT I IT | I1I| 1V R

821



RESPONSES OF CROP PLAXTS TO 2,4-D

; Chemical PFormiu- : Pro- Sezd- | Shoot- i State ox
Common Nome Scientiflc HName lation and Rate emvrgence 1ling : ing Budi Bloom: Province
) N (in lbs./acre) _Growth ‘ |
Alfalfa, Buffalo A, 1/2 oTIIof oTII lCalif,
Rarley A, B/M-l%; f v rAriz. &
’ * 'Califo
H B, 1fh»1/? | bITI Al III |Colo.
Beans, pinto 2, 2/2-1 : ST I II| IIT i
Beets, sugar =, 1/h-1 1 T IT "
i
Burnet Sanpuisorba annua g, 3/, 13 i ITY ITT ;Oregon
H " E 2,4-D/2,0,5-7 T Iz B
(1:1) 3/1j- 1"L ! | !
Castor been Ay, 1 : I i 11 ITI| III |Calif.
Corn, swcetb A,E,5 & acid 1- 31 v Utzah
" “- TIT. ! I
Flax, Punjab L, 1/2 »IV TV Calif.
£, ) ( I1I 112 "
E, 1/2 1T IV "
B, 1 IIX 111 "
A, 3/k IV TIT L
E, 3/4 : IIr | 171 i
A, 3k ; v v hriz. &
.j Celif,
Maize A, 3/h- ! v Ariz.&
Calif
Oats B, 1/u 1/2 ITI v III |Colo,
Onions (from bulbs) AT, I1T Utah
Onions (from scec) Acid, l & 2 I "
Vetch, purple Ae®, 1/2 I I 11T Calif, .
Wheat E, 1/li-1/2 I P = II |Colo.

62T
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RESPOMSES OF CROP PLANTS TO CHBMICALS OTHER THAN 2,1-D

, Chemical Foru- Pre- . Sead- fShoot—‘ . ?tatg or
. s s ' s i BudiBloom; Province
3 Scientific Name - lation and Rate emerpence ling1 ing
Common Name ci | (in 1bs./acrc) Growth !
. ' .'
o lf : DH(IH), salt), 1-1% v r Ariz. &
Alfalia L i ; Calif.
I -
21lfa, Buffalo A MCP 1/2 11T 11 | Calif,
giiiey ’ STCA -8 JoI I IT ! II| III g
" DN(UHh salt), 1-14 IV iv Iv "

s CoOrmon 3TCA -0 . I i IT ! II| III |[calif.
Beﬁns o | DN(HKE selt), 1-13 IV IV-TIIT) ITT | IV r
Beans, lima cres -8 i I T Iz 11| III1 !

e% ® DH (M), salt), 1-153 IV IV-TITITl ITI v "
Beets, sugar STCA )-8 IV 1V v V| 1V n
X | DN (1H), salt), 1-1% TIT I II L
Burnet Sanguisorba annua = 2,@15—T 3/h-1% T 11 Oresgon
Canary grass Phalaris canariensis| IPC 11-3 I I Calif, &
Arigz,
Carrots Petrolewn naphtha v Calif, &
fractions 75 gal./‘ Arig,
facre :
m ClHU, 2 ! ITI Iv IV| IV |Neb,
1 Cl IPC, 3 i ITT Iv v Iv "
t | TCA, S { II IV | v 1
" 2,b-D-5, 4 i Iv IV Iv| 1Iv "
H Shale Kerosens i II IIT vy Iv i
60 gal./acre :
Clover, Kenland red D), salt), 1-14 IV 111 Iv Iv Calif,
Corn, sweet | TCca 2756 i IV Utah
Flax, Punjab IPC, 2%-Ut | IV IV Ariz, &
| Calif.
" DT salt), 1 ! 1V v 0
Lettuce STCA, L-8 borv v IV | Iv | IV |calif.
Melon, honey dew STCA, 4-8 ' iv Iv . I1vl v "



http:Or:Jr;].on

- : - Chenmical Formu- | Pre- -Seed- iShoot- State or
Common Name Scaentlflo Wamo ¢ lation and Rats bmorg snce  ling i ing Bud 31oom Province
. i . (in 1bs./acre} | LOrowth: T a
Onions i | Potassium : Co i . ,Ariz. &
t ovannfe 20 [ . o i Co : .Calif.
" 3 : Nﬁu selt)1-1% 11X | orxr Dogv o ! ogye Calif,
" | CA -8 e ; iV I v Iv "
. R O 2 :
Onions, Hybrid Yellow| CHU, 2 P y 1L IV | V. IV _Heb,
Globe (Seedllng) i CL _[]—’C, 3 ; '; ITT LTV ! TV TV . I
t | TCA, 5 t S S 5 & wl o1y H
. | 2,4-D-S, b : . I TIv CoTvi IV "
t ‘ i Shalo Kerosene | . Tl foIvi 1w y
: i 3
o R [ 60° gaL./hC“e ; - :
Onions {from bulbs) ‘ ci.u, 2 ' IV .. l g U+ah
N : Na PCP, 30 LIy ; | i
! ; 1
Onions (from seec) . Potassiun ‘ SIvooy v : Utah
_evanate ;—1” f SR ‘ :
o _'ﬂa_ °CP, 5~15 o LIV IV ) Y,
" e POPL 20-30 | TEOTIT . .
" TCA, b LI . "
" CIPC, L ot III-IV i N
" C1 IPC 2 & )iv. | ..1Iv | u
" Endothal 2 & U - | IIT Loon
" CMU 1 & 2 I i Lo
i : i
Tomato STCA, =8 ,! I oo IV IV Galif.
it DN ( 17H), salt)l—lg;- {II I I |IIrioIrr ;oo
Veteh, purple 4 MCP 1/2 S II! IIT Calif,
Wheat - STCA, 4-8 T T I1 | Ir}Irx § o
DN(HHL salt)l-1% IV v v o
. K i
5 :
| ! |
i ] :
| P 3
{ ! i -
: o
| | :
; |




132

'PROJECT 10,  SUBM/ERSED AQUATIC WEEDS

v. P, Bruns, Project lLeader '

SUMMARY
Seven individual reports were received for inclusion in the Research
Progress Report under Project No, 10.

Numerous experimental tests and wide-scale usage Dby public and private:
irrigaticn districts indicate that aromatic solvents, when meeting Type A
specifications, have been very effective in giving seasonal control of §ubh
mersed aquatic weeds in irrigation channels. In some instances, aromatic
golvents of coal tar origin have given slightly better results, gallon for
gallon, than solvents of petroleum origin and the advantage was attributed
to a greater percentage aromatic content, Wonilonle emlsifiers, when used
at the rate of 2% by volume of aromatic solvent, have provided effective
emulsions . for distances ranging up to 5 and 7 miles of channel, ’

Leafy pondweed (Potamogeton foliosus), sago pondweed (P, Eectinatus),z
anacharis (Anscharis cenadensis), and white water-crowfoot (Ranunculus. :
aquatilis) have been controlled effectively with 44l to 600 parts per million

> to 8 gals./cfs) of aromatic solvents when introduced over 30-minute per- .
i0ds of time, The more resistant.specles, such as glgantic sago (Po tamoge ton
interruptus), Richardson's (P, richardsonil), and American (P. nodosus) pond-
weeds, have been controlled witll 30-minute introductions of 740 ppm (10 zals./
cfs) of arometic solvents, The "slug method" (higher concentrations over =
shorter periods of time) generally has not been as satisfactory in irrigation
channels,

] ___.f_Arbmatic solvent treatments usually have been most effectlve when pond~
veeds were in the rapid-growth pre~frulting stage and beginning to interfere
noticiably with the water flow. One potent treatment per season usually has’

been sufficient, except 1n regions with long or year-around perlods of irri-
gatlon,

Investigations in the field and greenhouse have showm that field crops
are not injured by aromatic solvents at concentrations now belng recommended
for aquatic weed control. A concentration of 1600 ppm of aromatic solvents
was requlred to reduce appreciably the ylelds of flood-irrigated seedling
grain sorghum and rov—irrigated sugar beets, Although slight, temporary corn-
tact injury was noted on flood-irrigated alfalfa and cotton, many other crops,
which were irrigated with solvent-treated water under varying field and =~ °
greenhouse conditions, were not injured by concentrations ranging up to 1600

ppmy, However, higher concentrations appear to become relatively more hazard-
0UuS,

Aromatlc solvents have been very effective in the control of filamen-
tous green algae., Concentrations as low as 150 ppm for 15 minutes have
killed this organism throughout irrigation laterals ranging up to 23 miles in
length, Rosin amine D acetate also has been reported to be effective on green
and red filamentous algae at concentrations ranging from 10 to 20 ppm and
introduced over periods ranging from 15 to 20 mimutes. Two treatments per -
season are recommended on the Yuma Project in Arigoqa{” Previous reports |

]
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indicated that some dlfficnlty had been experienced wlth this material in
waters with a high salt content, .

Studles have indicated that a number of species of submersed acuatic
weeds were effectively controlled by asrilal applications of 2,4-D, at rates
ranging from 5 to 20 1bs,/A, under laboratory and greenhouse conditions.
These studies were carried into the field during 1951 and the results from
these investigations should become available during 1952.

Further studies also have been initiated to determine the mulch and
fodder values of waterweeds growing in lakes and ponds as well as to clas-.
sify a broad range of chémicals according to relative toxicity on aquatic
plant and animal life, .

REPORTS OF INDIVIDUAL. CONTRIBUTORS

Aromatic solvent applications for the control of submersed . aguatic
wveeds. Bruns, V. F. In accordance with a uniform plan of experiment de-
veloped in 1950, a petroleum aromatic golvent (meeting Type A specifications
and containing 2% nonionic emulsifier) was introduced'into six similar irri-
gation laterals on the Roza Division of the Yakims Irrigation Project, Each
lateral was treated with s different concentration of the aromatic solvent,
Treatments were made sarly in July at which time the aguatic weed growth was
nearing the surface of the water and was tending to impede the water flow,
Gigantic sago pondueed (Potamogeton interruptus) and -Richardson's pondweed
(P. richardsonii Eydb,) were present in all laterals. .In previous tests,
these species of pondweed, particularly gigantic sago pondweed, proved more
resistant to aromatic solvents than lcafy pondweed (Botamogeton foliosus Raf.),
horned pondueed (Zannichellla palustris L.), and white yater-crowfoot
{(Ranunculus, a aguatilis L. e ; -

A concentratlon of 300 ppm of the aromatic solvent (4, 05 gals [cfs),
introduced over a 30-minute period, gave unsatisfactory results, Only 60 to
70 per cent control of the aguatic weeds, within a dlstance of 3/% mile, was
apparent two weeks after the treatment . Bapid recovery and growth of pond-
wveeds followed.

A concentration of 400 ppm (5.4 gals,/cfs), introduced over a 30-
minute period, wae more effective than the application of 300 ppm, Two
weeks after treatment the control of aguatic weeds for a'distancs.of 1lj
miles ranged from 80 to 100 per cent. However, eight weeks after the appli—_
cation aquatic weeds, especially gigantic sago pondveed, were making rapid
recovery in this lateral also. '

The generally recommended rate of 600 ppm (8.1 gals/cfs) for 30
minutes gave disappointing results during the 1950 season. Ia this parti-
cular test, 600 ppm appeared no more effective than 400 ppm two wecks after
the application. Bowever, 75 per cent control of aquat;c weed growth gtill
was apparent eight weeks following the treatment, '

A rate of 800 ppm (5.4 gals./cfs) for 15 minutes was very effective
for a distance of 3/H mile. From 90 to 100 per cent control of weed growth
was mairtained in this section of the lateral for eight weeks. 3eyond a
distance of 3/U mile the control of aquatic weeds was much less effective.


http:laterB.ls

134

A 7,5-minute intrnduction of aromatic solvent at a concentration of 1600
ppm (5.4 gals/cfs) effected from 90 to 100 per cent contrsl of pondweeds from
points 3/4 to 1 mile below the initial station, as recorded eight weeks after
the treatment, At the same time, weed contral in the first 1/4% to 1/2 mile of
treated lateral ranged from 30 to 60 per cent only,

A similar pattern of results became even more pronounced when introducing
2400 ppm (5.4 gals/cfa) of aromatic sclvent over a period of 5 minutes. Eight
veeks after the treatiment 5~10, KO, and 9C-95 per cent control of aquatic weeds
vas recorded 1/4, 1/2, and 3/4 mile below the point of introduction, respect-
ively, Thus, veed control was very limited in the first 1/% mile or more of
treated channel by the so-called "slug method", while excellent control of
weeds was obtained from 3/% to 1 mile or more downstream,

During 1951, experimental tests and wide usage by public and private ir-
rigation districts showed that aromatic solvents, if meeting Type A specifica-
tions, gave oxcellent control of gigantic and Richardson's pondweeds when ap-—
plied at a concentration of 74O ppm (10 gals/cfs) for 30 minutes,

Introductions of aromatic solvents at concentrations as low as 150 ppm
(1.01 gals/cfs) for 15 minutes killed green filamentous algae throughout irri-
gation laterals ranging wp to 2-1/2 miles in length. (Contriduted by the
Division of Weed Investigations, RPISAE, USDA, and Washington Agricultural.
Experiment Station, cooperating),

fontrolling submersed waterweeds with aromatic solvents. Hodgson,
Jesse M., Test applications of aromatic solvents to control submersed water-
weeds in 1949 and 1950 proved this material to give effective control of sever-
al species which infest irrigation systems, The species involved in these
tests were horned pondweed (Zannichellia palustris), leafy pondweed (Potamo-
geton foliosis) and sago pondweed (Pontamogeton pectinatus). These waterueeds
wvere found to be sensitive to aromatic solvents in the order lisved. All of
the above speailes were effectively controlled in one mile of ditch when 6
gallons of aromatic solvent per one cubic foot per second flow of water (cfs)
was applied over a period of 30 miautes (4UL ppm for 30 min,).

The aromatic solvent type waterweed chemicals were apvplied by spraying
them beneath the surface of the water with conventional weed spraying equipment
at 60 to 100 psi pressure, They cause a contact type of kill,

Plant growth stage, density of waterweed growth, water velocity and tem-
perature are factors found to influence the effectivencss of aromatic solvent .
tests, Treatments were most effective when applied at an early growth stage
when the pnndweeds were growing rapidly causing the water to rise in the chan-
nel and before seed heads were formed,

Tests comparing a set amount of aromatic solvent applied ovor pericds of
15 or 30 minutes gave about equal control of pondweeds when all conditions werse
good, However, when some conditions were adverse treatments applied over thec
longer periods were more effective, This was especially true when the anplica-
timn period was decreased to 5 minutes,

Four different aromatic solvent products, ocach sold commercially as a
waterweed killer, were compared during 1951, Two paint thinner solvents, to
which were added 2 per cent nonionic emulsifier, also were included in tnis
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comparison. All of the materials except one gave satisfactory control of horned,
leafy and sago pondweeds when applied at 6 gallons per cfs for periods of 15 to
30 minutes, Effective control usually extended 1 to 1% miles from the point of
introduction, The one commercial product, which gave no control of the watecr-—
weeds in the tests, was found to be faulty on several counts when checked
against specificatiors,

The one solvent of coal tar origin included in the test seemed to be
slightly more effective than the other materials. However, this material was
specified as 100 per cent aromatic contont active 1lngredient whercas the petrol-
eun solvents ranged from &7 to 89 per cent aromatic, (Division of Wecd Inves-
tigations, BPISAE, USDA, in coopceration with the Idaho Agricultural Expcrinont
Station).

Effect of aromatic solvents on several crops. Arle, 4. Frod. Studics
to determine the possibility of crop damage by aromatic solvents in 1rrigation
water have been conducted during the past several years. Plots were laid out
along a small canal and bordered sufficiently to allow flood irrigation and to
prevent any water from leaving the plot area., Solvent was introduced into the
irrigation water at concentrations of 400, 800, and 1600 ppm, For each irri-
gation, water was allowed to flow onto tho plots for a period of 40 minutes,
During this time the equivalent of .25 acre foot of water wae introduced,

Water remalned standing on tic surface for two to three hours before completely
filtering into the ground, Crops included in these tolerance studies were alf-
alfa (Chilean) cotton (Acala 33) and grain sorghum (Plainsman),

There was no evidence of permanent injury as a result of any of the treat-
monts on alfalfa. Each of the concentrations burned the leaves which were sub-
merged in treated water and also causcd a slight dolay in growth, This -wos
most pronounced at the higher concentrations, The detrimental effect, however,
wvas only temporary as there was no differcence In the yicld of alfalfa hay re-
gardless of treatment, ’

Applications made to cotton during the 1950 scason resulted in very
slight yleld decreases, ULowest cotton yields wero obtained at the highest con-
centrations, The test was repeated during 1950 on a more comprehensive scale,
On one scriss of plots, treated irrigation water was used for the second irri-
gation. The cotton plants were 10 to 12 inches tall at this time, On another
séricsg, troated water was uscd for the fourth irrigation at which time cotton
ranged from 24 to 30 inches tall, Slight contact injury was. observed on the
portion of stem which was submerged in the .solvent—treated water, Also some
leavos became ycllow and withored. The latter offoct was apparently due to tho
evaporation of solvent with the fumes causing a contact burn, More lecaf damage
vas noted at the 1600 ppm concentration than at lower rates. This minor injury
was not evident in the yield of cotton lint as plots treated with 1600 pom sol-
vent yiolded equally as well as choeck plots. Neither were there -any differen-
ccs when yicld comparisons were made between the two stage~of-growth asplica-
tions, : :

During 1950, treated water was used for irrigating grain sorghum at four
stages of growth: (1) scedling stage~3 inches, (2) 14 inches tall, (3) boot
stage, (4) hecading stage. Contact action of the solvent killed some plants
when applications were made during the seedling stage. Lowest yields wero ob—
tained at the 1600 ppm concentration. There was no apparcat injury or reduction
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in yicld when treated water was used in irrigating sorghum that had passed the
scedling stage. In 1951, treated wator was used in three of the six irriga-
tions nacessary in bringing.the crop te maturity. VYields have not yet Dbeen
obtalnod However, it appears that only the 1600 ppm concentration, aprlied
during the secdling stagc, will reduce yields,; This treatmeni resulted in a.
stand reduction of 35%. Lower concontrations applied during the seedling stage
and agll trcatments at morc advanced grewth stages have had no visible effcct
upon the stand or growth characteristics of the gréiﬂ sorghum, (Contributed
by the Division of Weed Invostigatlons, BPISAE USDA, and the Arizona Agrl—

cultural Expcrlmcnt Statzon )

Controlling algac with rosine amine D acotate. Hodgson, Jesse M.
Algae presents a problem of control in many irrigation systems and is usually
most sericus in very slov flowing water and on flumes of various types.. Re-
cently rosin amine D acetate (RADA) was reported to ve voxic to algac in very
light concontrationu in irrigation waters, :

A test application of RADA this scasdn gave very effoctive control of
green filamentous algac in a small irrigation ditchs The ditch was very heav-
ily infested with strands of algae wp to 4 feet in length, Water flow was al- .
most stoppcd at the lower end of the ditch and water was beirg crowded over
the bank. Since RADA 1s soluble in water it vas applied as a water spray. A .-
five per cent solution was sprayed beneath the wator surface at 40 psi pressure,
Some difficulty was encountered in getting the last part of the solution througn
the spray nozzle because of the sticklness of the material; A concentration of
21 ppm was maintained for 20 minutes in the ditch,

The effcct of the treatment was evident the day following. The algae had
lost some of its green color, small strands were breaking off and the longer
strands were- being forced te the sides and bottom of the ditch, Three days
after the treatment all the algac had lost its grcen color and 90 per cent of
the algae had disappearecd. Water movement had increased end the water level was
about 3 inches lower on the bank.

There was no groen algac remaining in the ditch five days after the
treatwent and the ditch continuced 1o be free of algae for 6 wecks following the
treatment.

" Horned pondweed (Zannichellia palustris) was markedly inhibited in growth .
in the vicinity of the application of RADA. The pendweed plants were discolored
following the treatment and did not make any growth for several days following
the treatment, {DlViSlon of Weed Investigations, BPISAE USDA in cooperation
with the Idaho Agrlcultural Experiment Statlon)

Progress report on field-scale demonstrations with rosin amine D acctate
to control algac (Compsopogon sp,) in irrigation drainage water.  Bowser,
Curtis V. Filamentous-recd algae floating with the current in unlinead 1rriga—
tion drainage systems Yuma Project, Arizona, created problems from 1946 through
1949 by raising tho wvater level thereby reducing effectivoness of the open ditch,
and also the filaments would collect upon trash racks to such extent that in- -
takes to 1lift pumps would clog unless continuwous cleaning operations werc prac-
ticed. The many-branched, unicellular. thallus plants grew as summer annuals .
attaining their maximum growth, filaments often 10 to 20 inches in length, during
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midsummer and early fell 1n direct rcsponse to the mean temperaturc and its
attendant effect upon the water, To clear the puwmping plant trash racks of
collecting algae during summer seasons 1946 through 1949 required in oxcoss of
8,000 man hours of labor and during this period Y00 or more dump-~truck loads of
dobris wero ramoved, Investigations conducted by Bureau of Reclamation weced
control-resecarch technicians and Hercules Powder Company chemists revealed rosin
amine D acetate, a product derived from a rnodificd rosin, to be a powerful dbut
inexponsive algaccide, Trial demonstrations of this chemical at 10 parts per
million tec algae-infested dralnage water in 1950 effectively destroyed most al-
gac filaments throughout the cntire length of tho trcatoed drain and as a result
the labor crews engaged in forking matcrial from pwaping plant~trash racks in-
mediately were transferred to ancther activity, ¥Ficld applications of rosin
amine D acetate during each 1950 and 1951 seasouns have demonstrated tho desir-
ability of introducing chemical during carly spring and again in latc surmer
boforo cither algac fllaments or reproducible neutral spores. build-vp in great
numbers throughout the systems Applications of chemical at peints 2 milee
apart throughout the drainage notworl, using 10- to 12-wmarts per million con-
centration of aglgaeclde for 15-minutos contact time at each introduction point
now is reccommended. At this concentration fish mortslity is low and the proba-
bility 1s rcmotc that warm-blooded animals could ingost a lethal quantity of
chemical-charged water, (United States Department of Interior, Bureamu of
Reclamation, Regional Office, - Boulder City, Nevada).

Effoct of translocdﬁgg_herbicidcs on submerged tissucs of agquatic plants.
Oborn, Zugene T, 1In order-to grow diversificd crops on much of the land in the
western United States it 1s necessary to supplant tho moisture provided by na-
turc in thoe form of rain, sunovw, ctc,, with additional water which rcaches farm
lands through ecstablished irrigation cenal distribution systems, Thesc systems
frequently support hecavy growths of vascular ‘aquatic plants wnich prcvent or
slow dowin the passage of water, - Since.reducing the .carrying capaclty of a canal
malzos it necéssary to "deprive some potontially crop;3roduding land of the re-
quired .water to bring the crop to.a satisfactory harvest, 1% is 1mpcrat1vo to
keep the waterwaJs opon,

ThiS‘rcport desaribes ceftéinléertinent invésti&éiiohs whiéh-suggcst im-
proved and more effectivc field techniquos 'to accomplish a solution of thc pro—
blem at hangd,

Broad~ and narrow-lcavod cattail, water sedge, truc watercress, true
vaterweed, American pondwecd, horned pondweed, leafy pondweced, Richardson's
pondweed, glgantic sago pondweed, and slender sago-pondweed plants weoro' trans-—
plantod from.the fiecld directly to. containcrs with as little root disturbanco as
possibla, Spraying of thc submerged aquatic plant matorlals in the water drained.
tanks was porformcd with a onc .quart capacitj modol A, Surc Shot pnecumatic
spraycr., ILethal cffects of 2,4-D ester apnecarocd ‘to be transmi'tted through the
imnmersed cattall leaf, past tho waterline, and into thc crown of thc plant° o
shoot regrowth devolopod in cster trecated plants. : '

When broad-leaved cattall roots were immorsod for EM hours in 10 ppm of
the salt and oster formulations of 2,4-D, and the cster formulation 'of 2,4,5~T,
cffect of the passage of the- systomic herbicidos into thc plants was ovidcnced
by the fact that no shoot rOQrowth vas in ovidonce oight wecls follow1ng lcaf
harvest,
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When acrial herbicidal treatments were made the following single or re-
pcated 2,4-D applications werc cffoctive in obtaining complete, or ncarly cowm-
plcte, eradication of the watorwceds growing in tho soil bottom of the troatcd
tanks,

Pounds . Number of Psrcentage
Plant gpecics troated per acre troatments cradication
american pondwocd 10 1 95
Broad-lcavcd cattail ' 35 1 100
Gigantic sago pondweod 20 2 95
Horned pondwecd 11 2 100
Leafy pondwecd 5 1 100
Narrow-lcavcd cattail 15 1 100
Richardson's pondweed 12 2 98
Truc watercress 10 1 100
Truc waterweod 5 1. 100
Yater sodge _ . 27 1 g5

A study was madc of the changes in cattall rodt reserves in underground
plant parts which arc duc to scasonal growth phcnomcna, Weokly mecasurcments
vor¢e madc throughout the ontirc growing scason in an attempt to correclatc below-
ground carbohydratc root reserves with casily obscrvaed above-ground phenomena.

Broad- and narrow-lcavoed cattall roots showed considerable variation in
the amount of carbohydratss prosent during tho growing scason, Highest carbo-
hydratc was present during the winter dormancy period and lowest carbohydrate
was associated with production and maturation of male and fomale fruiting bodics,
Root reserves are low from the timc of the first appcarancc of the fruiting
stalks until pollination has been completed.

In the nesrrow-leaved and broad-leaved cattail growth sitecs, not inundated
by watcr, roct rcservos were at a minimum when the plants had attained a height
of approximately 100-130 cm and 50-120 cm above 'thc ground linc respocively,

Crop tolecrance studios indicatc that it is safec to usc watcr passing over
water plant arcas sprayed wilith systemic herbicides after wasting the first five
minutes of wash water, ~ (Division of Weed Investigations, BPISA®, USDA, in
cooperation with the U. S, Dept. of the Interior, Burcaw of Reclamation),

Aquatic wcede In westorn Orecgon, Jordan, G. L. and Freed, V. Ha There
has boen somc worlt donc on aquatic woeds, This type of weced does not assume the
importance in Orogon as it docs 1n other rogions of tho western states. This
problem is not too widespread but is confined to cortain localitics such as a
" few irrigation and drainage ditches, Howcver,. Anacharis densa is rapidly becom-
ing a menace to ccertain lakos, This weed has bocome cstablished in several
lakes of southwestern Oregon and the resultant growth is so dense that it pro-
hibits boating, swimming, angling, and logging opcrations.

The maln weed in irrigation and drainago ditches is Typhis latifolis
(cattail), Thec most effectivc treatment on cattail has been tais forrmlation:
3/% pound (a,c¢.) butoxyethanol cster 2,4,D, Y pounds 70% sodium TCA, and 1/2°
pint multifilm, This 1s applicd in 25 gallons of solution to an arca of about
1800 squarc foct. -
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Por the Anacharis problem at this time there is no cffective treatment,
A unique problem in sclectivity is confranted hcro, How can this wecd bo
treatod with a herbicide at an ecffuective consontration and not lcave the lake
destituto of all aquatic life or kill all of the fisa. This aquatic is very
resistant to chemicals and furthermore it swnrcads very casily by vegetative pro-
Dagation. Having these characteristiss, it is only a matter of time beforc the
weed spreads to all usable waters in the state.

As Orcgon obtains about 1/3 of its income from the tourist trade, the
occlusion of its lakos by this weed will constitute a scrious loss of income.
Likewisc, 1f this weod becomes cstablished in the irrigation systems of the state
a scrimus economic loss may cnsuc,

Experiments arc being conducted to determine thc value of Anacharis waon
uscd as a ruleh. This weed contains 3% nitrogen on an air dry basis which is a
desirable factor in that it docs have some fortilizing valuc. In comparison
with pcat moss when used in mulching new lawa scedings, Andcharis apncars fa-
vorablc. It does not have the wetcr holding capacity that peat moss hes, but
on the other nand, sccdings have a morc vigorous grecn growth with Anacharis
duc to the added nitrogen. Experiments conducted to determine the ratc of bac-—
terial dceomposition of Anacnaris have discloscd ycet anotner factor. In about
two weeks in the proccss of dccompesition, there appears to be a toxic sub-
stancc libverated which inhibits the germination of beutgrass, This substance
may be extracted with cxher; Ar oxperiment was conducted in which Anacheris
was cxtracted with cther, The oxtract was mixzxed .in thd_soll in groenhousc pots.
The Anacharis from wnhich the cxtract was taken was also mixed in the soil in
the greenhousc., Thesc pots were planted to bentgrass. The Anacharis. trocatced
vots allowed the grass to grow whercas the oxtract trcated-pots were varren.
Also, there still rcemains the pessibility of uwsing Anacharis as fodder., Chicmi-
cal analysis shows that this plant is nutritious, comparing favorably with alf-
alfa. ' ' : C o

Sccondly 18 thoe problem »~f chemical control. Chemicals arc cxpensive but
it is hoocd that utilization will help to dofray oxpenscs. It is thought to be
impractical to control this wosd by utilization, . thercfore, cnemicals will have
to come into use in.the final analysis. '

Monc ~f the coumon herbicides arc «ffecective on Anacharis at concentra-
tions low cnough to be practical. An intensive screcning program has been sct
up to find possible chemical killers.. To date there have veen approximetel:r 500
chemlcals tosted, They arc boeing tested qualitativoly at 25 varts per million,
Remember thaet the chemical has to kill the Anacharis without killing all other
agquatic life in the lakes and that the cost of trcating a lake at 25 parts poer
nillion with cven the cheapost chemicals is yéry oxpensive,

Classifying the. chemicals that heve proven toxic thus far inte grouns, it
has been found that the aromatic amino compounds’ arc toxic the highest pereent-
age of the time. The. quertcrnary ammonium compounds have also proven very toxic
to the plaat, The next step will be to conduct guantitative tests on the chemi-
cals that aro toxic, In this mamner it is hopcd. to narrow the number of com-
pounds to a few which should give us an ideca of the type of cormounds nost toxic
to Anacharis. TFurther work mey bc ncccssary in order to obtain the desircd de-
groc of seclectivity between the fish and the aguatic weed., Groups of comoounds
toxic to Anacharis listed in order of “toxocity: (1) high toxicity — hecavy mctals;
(2) intcrmediate toxicity — aromatic amines, quatcrnary ammonium compeunds, plcn—
ols, poly chlorinatéd compounds and phcnoxy compounds; (3) lov toxicity ~ dinhon-
vyl dorivatives, obenzone derivatives, and napthalenc compounds.,. .
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PROJECT 11 EMERGENT AGUATIC WEEDS
Jesse M, Hodgson, Project Leader -
SUMM ARY

The individual reports received concerning control of Emergent
Aquatic Weeds emphasize the fact that cattails are the most trouble~
some species in this category as all of the reports except one concern
either (Typha latifolia) common broadleaved cattail or (Typha angusti-
folia), narrowleaved cattail. The other report concerns field tests to

control Nebraska sedge (Carex nebraskensis).

A combination of the butoxy ethanol ester of 2,4-D at 4 pounds and
5 or 10 gallons of diesel oil with enough water to make 160 gallons per
acre‘was found to be the most effective chemical treatment to control
comnon cattail in & test conducted by Timmons in Utah, Other chemical
treatiments found to be less effective in order of decreasing effective-
ness were: U4 pounds 2,4-D plus ammonium sulfammate at 30 or 40 pounds
per acre, Y% pounds 2,4-D as amine plus co-solvent, Y pounds 2,4-D acid
plus co-solvent, and Y4 pounds 2,4-D-as amine plus TCA at 10 or 20 pounds
per acre. Two of the above treatments per season were generally much
more effective than one. :

Broadleaved cattail roots immersed for 24 hours in 10 ppm of the
salt and ester formulations of 2,4-D did not make any shoot regrowth
for eight weeks following in a test reportzd by Oborn. This report
apoears under project No, 10 on page 137. Oborn also found that car- |
bohydrate reserves in the roots of cattail were lowest from the time
of first appearance of fruiting stalks until pollination was completed.

Bowser reports field applications of a mixture of 1.5 pounds of 2,4-D
as amine or sodium salt, & pounds trichloroacetic acid, and 3/4 pint of
sticker spreader in 100 gallons of water applied as a drenching spray at
500 to 600 gallons per smmsts e highly éffective against the most trouble-
some emergent weed species. . .

A comparative test of chemical and mechanical methods of controlling
common cattail by Timmons revealed that 3 cultings per season below the

" waterline were more effective than 3 aromatic oil sprayings at 160 gallons
ver acre, 3 tramplings (simulated chainings), 3 pounds of 2,4-D plus 10

pounds of ammate per acre, and some other chemical treatments in controll-
ing broadleaved cattail. This evidence indicates that more consideration
should be given to the .cutting method in controlling cattails,

Nebraska sedge control reported by Wirth indicated this plant is a
serious problem in certain areas. . Three applications of Herbicidal oils,
of the Lion 0il Company at 100 gallons per acre each time during the season
gave 90 per cent eradication of the Nebraska sedge in one season.,

REPORTS OF INDIVIDUAL CONTRIBUTORS

Iffect of growth regulator chemicals and additives on common cat-
tail (Typha latifolia). Timmons, F. L. An experiment started in 1950
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tested 27 different chemical treatments for effectiveness on cattail in a
continuously flowing irrigation drain canal:: 2,4D, 2,4,5-T or a mixture
of the two were used in all treatments, 1n most cases at lbs/A. Acid,
amine, ethyl ester, and butoxyethanol formulations of 2,4-D were compared
at 4 1bs/A, the latter being tested alsc at rates of 3, 5, and 6 1lbs/A,
Additives tested in combination with the amine form of 2,4-D included am-
monium sulfamate at 10, 20, 30, and 4O lbs/A, sodium TCA at 10, 20, and

40 1bs/A, sulptmric acid, ‘a co-solvent, and a soap spreader. The co-
solvent was alsé tested in combination.with the acid form of 2,4-D, Die-
sel oil at 5 and 10 gals/A was tested in combination with the butoxyethenol
ester of 2,U4-D at Y 1bs/A. The total spray volume in all treatments was 160
gals/A, All treatments were replicated twice on plots two rods long. The
original spray applications were made June 15-16 when the cattail was 3-5
feet tall and in a rapid growth pre-heading stage. One-half of each plot
received a second treatment July 30<31, 1950, tims providing a comparison
of one and two applications of each treatment, R

Cattail regrowth in 1951 showed the combination of diesel oil and bu-
toxyethanol ester of 2,1-D to be definitely ‘more effective than all other
" chemicals or corbinations, followed in order by 2,4-D amine plus ammonium
sulfamate at 30 or 4O 1bs/A, 2,4-D amine plus the co-sélvent, 2,4-D acid
plus the co-solvent, and 2,4-D amine plus TCA at 10 ar 20 lbs/A. In most
cases two applications were considerably more effective than a single ap-
plication. . Cattail regrowth from the treatments which included diesel oil
at 10 gallons 2nd 5 gals/A in combination with the butoxyethanol ester of
2,4-D was 6% and 15%, respectively, from two applications and 40% and
from single apoplications, » .. L

.The esters of 2,4=D and 2,4,5 -T used alone without additives were
slightly more effective than the amine and acid forms used alone. However,
‘the results from the esters of 2,4-D alone were not satisfactory even at 5
ar 6 lbs/A, . The addition of the co-solvent greatly increased the effect of
both the acid and amine forms of 2,1-D. The addition of ammonium sulfamate
or sodium PCA to amine 2,M5Djalso increased the effectiveness on cattail .
but ammonium sulphate, sulphuric acid, and the soap spreader apparently
had no additional effect,

Retreatments of surviving cattail growth were made in:July 1951 for
the 16 treatments which showed some promise from the applications made in
1950. Observations of top-kill and regrowth mede in August 1951 again
showed ‘the combinations of” diesel oil and butoxyethanol ester of 2,4-D to
be most effective, followed by combinations of amine of 2,4-D with ammonium
sulfamate. It will not be possible to make final evaluations of the treat-
ments on the basis.of cattail regrowth in 1952 because the drain canal was
cleaned by a drag-line at .the end of the 1951 treatments., (Contributed by
the Division of Weed Investigatiohs, BPISAE, USDA, and the Utah Agricul-
tural Experiment Station cooperating). : S

. Results with chemical and mechanical methods of controlling coummon
cattall (Typha latifolia). Timmons, F. L. Two experiments, one
started in 1949 and the other in 1950, each tested eight mechanical
and chemical treatments for effectiveness in control of cattail in
irrigation drain canals, In each experiment all treatments were repli-
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cated twice in two series of plots arranged systemmaticelly. In the
1949 experiment the mechanical treatments tested were: cutting below
the water line and trampling below the water line (simlated chaining)
three times, twice, and once during the season, respectively, in treat-—
ments begun at pre-heading (June 7), early heading (July 12), and fully
headed (Aug. 5) stages of grawth., The chemical treatments included -
spraying with an ethyl ester of 2,4-D at 3 1bs/A acid equivalent in 240,
120, and 20 gals/A of water; amine salt of 2,U-D at 3 lbs/A acid equi-
valent plus ammonium sulfamate at 10 1bs/A in 120 gallons of water;

an aromatic weed oil at 160 gals/A, and a 1-2 mixture of aromatic oil
and water at 160 gals/A, The oil and oil-water spray :treatments were
made three times, twice, and once, respectively, in the different date
series but only two repeated 2,4-D applications were made in the series
beginning June 7 and only one 2,4-D treatment was made in each of the
series that were bvegun July 12 and August 5. ‘

Cattail regrowth in the spring of 1950 averaged only 8% on plots where
the cattail had been cut three times in 1949 as compared to 70, 20, and 57%
regrowth, respectively, for three trampling, aromatic oil spraying, and
oil-water spraying treatments. Two treatments in 1949 started at the early
heading stage were definitely less effective in each case. None of the
single treatments made August 5 reduced tre stand of cattail significantly.
Spraying with the ethyl ester of 2,4-D reduced the stand of cattail very
little regardless of the date or volume of application. The amine salt

- of 2,4D plus ammonium sulfamate reduced the cattail 40P from two applica~

tions and 25% from one application,

A1l 2,4-D treatments were discontinued after 1949 but the cutting,
trampling, oil spraying; and oil-water spraying treatments that had been
started at the pre-heading and early heading stages in 1949 were continued
through 1950, The cattail regrowth in the spring of 1951, after two years
of these treatments, ranged from 5% to 37.%h. The treatments in order
of their effectiveness were: cutting, oil spraying, trampling,-and oil- "
water spraying. Treating tnree times each year starting at the pre~head-
ing stage was more effective in every case than two trestments started
at the heading stage. :

In the experiment started in 1950 the same cutting, trampling, oil
spraying, and oil-water spraying treatments were compared in series be-
ginning at pre-heading and early heading stages. An amine salt of 2,4%D
at 4 1bs/A plus ammonium sulfamate at 20 lbs/A in 20, 80, 160, and 240-
gallons of water were tested at both stages of growth, : . :

Regrowth in the spring of 1951 showed all of the 2,4-D treatments’
"to be ineffective, On the other hand, cattail regrowth was reduced to 1%
of the original by cutting three times or only twice in 1951, to 3% by
trampling three times, and to 6.5% by trampling twice. Spraying with °
aromatic o0il three times in 1951 reduced the stand to 12.5% while spraying
twice reduced the cattail tn 22.5% of the original stand, The oil-water
emulsion was much less effective than the oil alone, - ol

A1l 2,4D treatments were discontinued but the cutting, tféﬁfiiﬁg,i'5
0il spraying, and oil-water treatments were continued through 1951, " The
stand of cattall was further reduced by October 1951 to 1-3% by cutting-
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ar trampling to 4-30% by oil spraying, and to 20-30% by spraying with the
1-2 oil-water emulsion, A4 total of L50-630 gallons of aromatic oil was
used during the two ycars for the trcatments using oil alone ns comparcd
with 167—276 gellens of oil por acre for the oil-water crulsion, (Coatrl—
buted by the Division of Woed Investigotions, BPISAE, USDA, abd tho

Uteh Agricultural Experiment Station cooperating).

Progress Report on Ficld-Scalc Developments to Control Cattail (Tynha
spp.) and other Zmcrgent Planbs whica Froouent Irrigation Systems in
Pocific Southwest: Bowser, Curtis V., Emergent weeds, primarily

cattall (Typha spp.) and frequontly rushes (Juncus spp.) and scdges
(Scirpus spp.), create vexing weed problems in decp open irrigation drains,
and to some cxtent these plants congest and causc operating problems in
vater delivery canals, Spraying contact and fortificd oils, periodic
burning, application of 2,4-D formulations in cach water and in sil-wator
carricers have  becen demonsitrated to be ineffective and under éxisting
conditions thcse Opcrations can be rogardod only as suppressive measurcs,

Mcchanical removal of cmergent plants by drcdglng is an cxpedient
method of thinning the plant infcstations but. irmediate regrowth from
undisturbed rootstocks quickly will rcinvadc the ditch, Crushiang down
cnergent plants by pulling a heavy crain over the catteil beds has been
proved cffcctive if cmergent plants arc not scvered at bascs but merely
arc broken down into water of sufficient depth thot to again grow crect
thc vegetation must cxpend a considerabdble quantity of stored~root roserves,
Four or more chainings, cach spaccd three te five wocks dpart, -or at such
tinc when regrowth attains h01ght of lb to 24 inchcstabove the water 'surface,
nornally arc rcqulrod - -

Reeent: invcstlgatioas by Inporlal Irrlbatlon Dlstrlct and BurOau of
Reclamation fiecld workers have revéaled a mixturce of 1,5- nounds acid 2 U_p
29 the amino or sodium salt, 8-pmunds. trichlaroacotic acid, and 3/M—plqt
sticker-spreader in 100  gallons watcr applicd as a-coarsc dronching spray
at ratc of 500 to 600-gallons fluid per-acre to be hizhly cffcetive against
tho nost troublesosc oemergént weed speeics, Investigations with both
ioni¢ and neonionic sticler-snrcaders incorsorated in the aforcrentioned
mixturc of horbicides have not rovealed superiority of cither typo .
product. The ficld-soalé applications of TCA - 2,4-D mix %o control
enicrgent weeds have been so cffeetive that during 1651 in cxcess of
650 milcs infested - ditchbanks were spraved in the Secuthwest, Fren
observations aof the ficlad dcmonstratlons it has been noted that cerplete
foliage coveraze is nccossary to insurc successs of spraying Oporatlons.
Soraying sheuld be performed prior %o sced-head developrmont, or at a tine
innediately following flush of spring growth but before plants have attained
suchh height and density to make foliage covorage irmractical, United
Statcs Dopartment of Intorlor, Burcay of Rcelanabion, Regiernal Office,
3oulder Clty, Fovada.' - ' -

Proarcss RCﬁort on Flgld Tcsts to Gontrol 1obrasl:a Sedze (Carex
nobr.szon31s) Wirth, Laurcl D, In late ilay of 1942 chenical tests
wvoro nade to control febraska scdge growing in, and at times, corplctoly
over small farm.laterals, Application of amnoniwn and sodiwn trichloro-
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acetate at 326.7 pounds per acre and Sinox General, 3 quarts in 30 gallons
of #2 diesel fuel plus 50 gallons of water, all gave top kills to within

a few inches of the ground. The dead tops were later burned to further
delay regrowth. Sodium pentachlorphenate used at some unrecorded rate gave
poor results on this sedge. No tests were conducted in 1949,

In early June of 1950 large plot tests of three experimental
herbicidal oils labeled LHH6, LHH/, and 19-37 by the Lion Oil Company
of Fl Dorado, Arkansas, were made by the Goshen Irrigation District at
Torrington, Wyoming, and by the Scottsbluff County Weed District at
Gering, Nebraska, The emulsifiable 19-37 oil gave very poor results when
applied with water at 25-30 gallons of o0il per acre. The rates for the
straight oils varied from Y4 to 218 gellons per acre at each of three
applications spaced one month apart. Results indicated thsat three applica~
tions of 100 gallons per acre each for three times during the season should
give 90% to 100% eradication for any of the three oils, A small plot
was treated with a single application of 320 gallons of LHH6 plus 20# of
sodium salt of 2,4~D per acre on July 7, 1950, and gave 95% eradication.

The 1950 tests led to large scale field tests of the three oils in
1851 on three different irrigation districts of the North Flatte Project.
The oils were applied at 100 gallons per acre for three times during the
geason at variable dates. Three of the applications were made during
conditions of high mumidity and cloudiness with some water droplets on
the leaves. A very poor top kill resulted from those applications even
though the oil appeared to cover the leaves thoroughly., One plot was
inadvertently burned off between a first and second spraying and had a
short 40 to 6" growth at the time of the second spraying. The results
were very poor on this spot indicating that the second spraying should
have been delayed to obtain a taller growth or that the burning in some
way nullified the effects of the first spraying. Twenty pounds of 2,4-D
in 100 gallomns of diesel oil per acre was applied three times, one of
which was during & period of high humidity, to give only a 50% reduction
in stand at the end of the growing season. The straight oils gave
approximately 90% eradication for the three applications. However, early
treatment in 1952 should be done to complete the kill. Complete eradica~
tion of the sedge must necessarily require complete coverage of all plants
in a given -infestation as the underground rhizomes from surviving plants
spread rapidly. Ditchbank excavation frequently uncovers 20' to 30!
long rhizomes.

Investigations considered for 1952 include alternate burning and
spraying with various contact herbicides, soil sterilant plots, 2,3-D
in aromatic oils and with TCA, and pasturing studies. United States
Department of Interior, Bureau of Reclamation, North Platte River District,
Casper, Wyoming.
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FROJECT 12, PHYSIDLOGICAL AND GHEMICAL STUDIES
Jess L. Fults, Project Leader
SUMMARY -

Physiological studies

A contribution from the California Agricultural Experiment Station has
shown that the absorption and translocation of 2,4~D acid and 2,4,5~T acid are
enhanced by emulsions with a low pH, at least down to pH2. Although 2,4-D
acid presents difficulties in field application an emulsifiable acid formulation
has proved very effective on Russian knapweed where absorption and transloca-
tion are critical factors. .

Studies at Oregon State College have shown that bean sesdlings treated with
CMU in dust form had significantly higher total nitrogen, "organic nitrogen®
(by difference) and water content. Amronium nitrogen, nitrate and nitrite
nitrogen were significantly lower in treated plants. These results suggest
that CMU may inhiblt nitrogen absorption; may shift the nitrogen equilibrium
toward "organic" nitrogen and may block nitrogen utilization within the plants.

At Colorado A & M College, potatoes have been used to study the mechanisms
of action of 2,4-D, A recently completed study of the free amino acids in
tubers from treated and control plants has shown that 2,4~D treatment
significantly increases glutamic acid and decreases isoleuvcine, phenylala-
nine, valine, gamma amino butyric acid; lysine, glutamine, alanine, threonine,
asparagine, serine and aspartic zcid., These results suggest that 2,4-D may
act to free transaminases and oxidative deaminases from thelr bound substrates.
A high level of these enzymes might act to speed up the transamination or
oxlcdative deamination of amino auids other than glutamic acid. The increase
in glutamic acid suggests that 2,4-D may also act to prevent incorporation of
glutamic acid into protein, at least by the usual route.

Studies at Colorado A& & M College have been continued in the past year
to further evaluate the relationship of scopoletin (é~methoxy~7-~hydroxy—1ii2
benzo pyrone) to the herbicidal action of 2;4-P. -We had previously suggested
that the increased concentration of scopoletin.in 2,4-D treated bindweed, castor
bean and tobacso plants was the direct cause .of 2,L-D phytotoxic action. In
order to obtain data on the possible universal role -of--scopoletin in 2,4-D
treated plants a survey of 58 spscies of common weeds, grasses and shrubs was
nmade., Of the total only B species of untreated plants. contained scopoletin.
Treatment with 2,4-D did not cause its accumulstion if it was not already
present. Plants containirg scopoletin before treatment accumulated it after
treatment, and in thtse tissues shown to be dead bty sprouting tests. These
studies show that although scopoletin is probably not universally present, it
is closely correlated with the disturbed metzbolism of certain species treated
with herbicidal dosages of 2,4-D., Scopoletin may be a model system illustrating
a broader implication, i.es, that auxins change the course of normal metabolism
so that abnormal accumulations of normal metabolites occur which finally
result in death. This idea supports those recently published by Van Overbeek,
Blandeaun and Horne.

Recent work by the Divislon of Weed Investigations, U,S« D. A., and the
Washington and Utah Agricultural Experiment Stations has shown that soil
applications of TCA around apricot and prune trees for the control of guack-
grass, caused leaf chlorosis in the two kinds of trees. Spectrographic and
chemical analyses showed leaves from treated plants contained grsater amounts
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of copper, manganese, silicon, phosphorus, magnesium, calcium, sodium,
potassium and chleride.

According to the literature, results with. TCA and 3-Chloro IPC for
selective pre-emergence annual grass control in sugar beets, onions, and
legumes have been variable, Results at €olorado A & M College suggest that a
major reason for such variability is soll type. Best selective action over
a range of rates with both chemicals has been secured on a loam soil:with -high
organic matter content, whereas poor to no selective action has been secured
on clay or sand of low organic matter content.

Chemical and herbicidal screening studies . '

. fn annotated list of herbiclde evaluation studies has been prepared by A.
W Swezey of Dow Chemical Company, This list includes 35 different techniques.
which have been used. They include tests for foliar.contact -activity, soil
persistence and leaching, translocating, germination seed tests, tests with:
excised plant parts and miscellaneous tests. Details of other.published or
unpublished tests are solicited by your comnittee for 1nclusion in future
We W, Co C. research reportsa.’

The Oregon State College workers have contlnued screenlng tests for both
pre-and’ post-emergence hervicides. - Applications of ten IPC derivatives were
made pre-gmergence to s6il in which oats were planteda The most phytotoxic -
chemical as indicated by weight of tops was' 3 amine IPC. Tests indicated 3-
chloro 2 tolyl IPC and 2,4 dimethyl IPC to have most residual toxicity.

The ‘Union Carbide. and Carbon Company chemicals: No. 1700 and 5722 were
evalvated as pre-energence herbicides on oats and mustard. Both showed
phytotoxicity.  Results were not compared ‘to a Standard material.

Five derivatives of 2,L-D were scresned for; pre~emergence effscts on
mistard, peas and oats. Two showed non-selective herbicidal effect, one showed
slight selective effect against mustard in. oats, and two slight to no herbicidal
effect.

‘Oxanilide and oxanilic acid were compared to IPC and 2,4=D ethyl sulfate
as pre-emergence herbicides on ocats and mustard, - Post-emergence comparisons
were made betwesn oxanilide, oxanilic acid,-2,4-D and endothal. Oxanilide angd
oxanilic acid as pre-emergence herbicides showed but little activity. Used as
post-emergence gpray the oxanilic acid slightly stunted mustard but not oats
at high rates; oxanilide acted similar to 2,4-D against mustard but with lower
degree of phytoxicity. Endothal and oxanilide were similar.

Comparisons of IPC, 3-thloro IPC and Maleic hydrazide as. growth inhibitors
on bent grass lawn indicate that IPC may slow growth without loss of green
color which is characteristic of both maleic hydrazide.and. 3-chloro IPC. The- -
sffect of IPC did not: last as.long as the other two chemicals, -
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REPERTS OF'INDIVBDUAL CONTRIBUTORS -

Relation of pH to the penetration and translocat1on of 2 h=D in plants.
Crafts, A. W. Since the demonstration of the activatlon of Sinrox with acid
salts such as ammonium sulfate; it has been recognized that penetration of
organic herbicides depends upon the reaction of the applied solution.
Experiments proved that any one of a number of acids and acid salts will
activate dinitro saltsas; Further, the same rule applies to salts of pentachloro—
phenol and other substituted phenols. The awmonium salts of such' compounds are
more active than the sodium salts becausé they are lnherently more acid.

In seeking an explanation for such activation it was proposed that un—"'
dissoclated molecules of the phenols could penetrate the cuticle and énter
the plant more readily than the anions of the salis. GConsequently any repression
of ionization would enhance penetration. Complete association of the phenol
molecules would not be required so long as the herbicide solution were buffered
on the acid side because, as soon as undissociated phenol molecules ernter the
plant from the applied solution; association of others will take place by mass
action,

After introduction of 2,L4~D, field observations and controlled experiments
proved that the -same genera11zation appllgd to this herbicide. The ‘ammonium
salt proved more effective than the sodium; the nionpolar esters were two to
three times 28 effective as the salta; the acid as a suspension or emlsified in
a cosolvent was highly effective,

In five controlled experiments with 2,4~D acid and orie with 2,L,5-T
vsing the acids in buffered solutions, it has been proved -that absorption and
translocation are enhanced by low pH down to pH2. At pH values below 2 contact
injury from the hydiogen ion in the solution results in inhibited translocation.
These experiments involved curvature tests with beans and black-eyed peas.

They were replicated in some cascs five times, in otlhers ten times.

Solutions containing 500 ppm. of 2,4-D acid were used; an unbuffered
golution of 2,4~D acid ‘at this strength has a pH of 3.3; its 2bsorption and
translocation &s indicated by the bear test lies between values of solutlons
buffered to pH 4 and pH 3. Because a solution buffered to pH 2 gives. higher
values by the Lean test, acsociation values béyond the pK point apparertly
enhance absorption. This strengthens the conclusion that assoclation is "the
critical factor involved,

Suspended 2,4-D acid presents difficultics in field application; an
emulsifiable acid formulation has proved very effective on Russian: knapweed
where absorption and translocation are c¢critical factors. Certain non-volatile
ester formulations seem to offer much promise along the same line. Apparently
they are effectively absorbed by brushy species having thick cuticle.

(A contribution from the California Agricultaral Experiment Station. )

Free amino acids in'potato tubers altered by 2; b-D treatment of plants.
Payne, Merle, Jess PFulbs, and Ruth Hay. 4 number of workers have studied the
effects of natural and synthetic plant hormones onh nitrogen metabolism. A
survey of the literature has failed to show -2 critical study of the free amino
acids in plants treated with natural or synthetic plant hormones. The free
amino acids, especially glutamic acid, have been shown to occupy a key position
in the interpretations of the mechanisms of respiration and protein synthesis.
Investigatiornis of the free amino acids in 2,4-D treated Red itcClure potatoes
were begun at this station in the summer of 1950. Samples of control and treated
tubers were frozen, allowed to thaw and the proteins precipitated with ethyl
alcohol. Filtrates were concentrated to 1/5 original julce volums by
evaporation, The technique of ‘one dimensional and two dimensional paper partition
chromatography was used., The amino acid spots were d eveloped by spraying with
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ninhydrin in ethyl alcohol, Relative-densities of the spots were measured by
a Welch Co, densicren Mo, 2150 with a green filter, A summary of the effect of
2,4-D treatment is showm. in -the following table, * -

Effect of 2,L-D treatment on free amino -acids in tubers -
of Red McClure potatoesn

: ' ‘ Min, differcnce
Spot ' Mean densi~ Standard req. for

No. Amino acids chron units deviation significance
' "~ Trea*ed Centrol Diff, .05 .01

1 Isoleucine, ]

phenylalanine : 1.63 1.95 -0.32 0.13 0.03 0,0l
2 Valine, gamma amino o ‘

bubyric acid 2.06 .2.35 - .29 .18 .1k .19
3 Lysine 1.6 1.58 - .12 o1l .11 w15
L Glutamine, alanine 2,47 2.8 - ,35 14 J11 .15
S Threonine l.L0 1,58 -~ .18 .10 .08 RPRA
6  Asparagine 1.78 2,93 - .15 .10 .08 .11
7 Ser’ine 10’-16 1. 56 - .10 . 003 008 .11
8 Glutamic acid 2.68 2,57 -.21 W15 .12 .16
9 Aspartic acid 2,07 2.17 <=0.10 0.12 0.09 0.12-

#Arginine, proline, histidine, tyrosine, methionine sulfoxide, and cysteic’
acid, although identified by two-cimensional chromatograms, appeared in
concentrations too small to measures

#¢Concentrated filtrates were used on one-dimensional chromatograms for this
table, .

These results show. that there were significantly more glutamic acid and
significantly less of all ether amino acids in the treated tubers. If one -
considers the interlocking mechanisms of photosynthesis, respiration and protein
synthesis, 2,L4-D may act to free transaminases and oxidative deaminases: from
their bound substrates. This is in accordance with Eyster's theory, A00°ptance
of this idea would account for the accumulation of glutamic acid. (A - E
contribution from the Colorado A & M College.)

Correlation between s0il type and rates of Sodium TCA and 3~Chloro IPC appli—
cation for pre-emergence grass control. Blouch, Roger and Jess Fults. When field:
results with 3-Chloro 1PC and Sodiwm TCA were being tabulated at'the close of
the 1951 growiag season, certain inconsistencies appeared. Identical vates .-
of application under icentical temperature and moisture conditiens produced
totally different results in several localities. In the Greeley area, for
instance, 3-Chloro IPC at 12 pounds per acre gave 30-50 percent control of grass
weeds, while the same rate at Fort Collins gave no results whatever. TCA
injured onions severely at 10 pounds per acre at Greeley, but removed grasses
effectively from onions at Fort Collins without apparent injury to the crop.

An analysis of the conditions present in the various testing areas revealed ..
one variable, the soil type, In order to test the validity of this -finding;.
three widely divergen® agriculturazl soil types common to northern.Colorado

wers selected and placed in deep flats, These soils, Valentine fine

loanmy -sand, Fort Colling icam, and Terry silty clay loam were planted to

field depths with sugar bscis, orions, sweet clover and alfalfa, ' wild oats, -
nmillet, barley, and crestad wheatgrass. 3-Chloxo IPC at 3; 6; 9, and 12~
pounds per acre, and Sodium TCA at 5, 10, and 15 pouuds were ‘compared -against™ -« °
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untreated checks in each soil type. Results conclusively show that the selective
effect against grasses.of either chemical per. umit weight is far less on the sand
and clay than on the productive, highly organic loam. The lowest rates of TCA
and C-IPC injured all crops on the sandy soil, and all but the lowest rate
injured crops on the clay, whereas sugar beets were uninjured on the loam at 15
pounds per acre of TCA. Barley did not appear in any of the flats containlng
the sandy soil, but germlnated and grew normally at 6 and 9 pounds per acre

of C-IPC on loam. The other crops and grasses respoaded similarly. . This
comparison under controlled conditions closely paralleled the field results
obtained earlier, and indicate a high degree of necessity in properly gauging field
rates of application with the varying soil types encountered. To date it appears
that organic matter and structure are probably more of a factér than is texture.
This is brought out by the similar lack of resistance to the action of the
chemicals by both sand and clay, The medium-textured loam, with high organic
content and friable structure, probably adsorbs the chemicals to a high degree
and prevents effective usage of a large percent of the total amount applied.
Differences -in residual effects on these various soil types will also be studied,
in an attempt to arrive at ausable index for determining rates of application

of pre-smergence. grass herbicides, (Contribution from the Department of Botany
and Plant Pathology, Colorado A & M College.)

The relation of scopo‘e+1n (6-methoxy;7—hydroxy-l 2 benzo pyrone) to the
herbicidal action of 2,0-D. " Johnson, Milton and Jess L. Pults. During vhe
summer of 15L6, it was discovered that the leaves, stems and roots of tobacco
plants sprayed with herbicidal dosages of various 2,L4-D formulations accumulated
a blue-fluerescing compound visible in wltraviolet light, This was isolated
and identified as the_coumarin derivative 6-methoxy-7~hydroxy-l:2 benzo pyrone
or scopoletin., This same chemical has been shown to accumulate in tobacco
plants infected with tomato spotted wilt virus. and.in. potatoes infected with
leaf roll virus. The growth inhibiting action of scopoletin on elongating
Avena roots has been established by the agar.blanket technique., Its occurrence
as a normal metabolite has been established in Avena Troots, tobacco and bindweed
stems and roots. The mechanism of growth inhibiting action appears to be inter-
ference with sulfhydryl (-SH) containing dehydrogenase enzymes. = These facts
suggest that 2,L4-D interrupts normal metabolism in such a way that abnormal
accumnulations of normal metabolites occur which in turn prevent the natural
auxins from functioning. In order to test this hypothesis it is essential
(1) to know what normal metabolites accumulate in plants treated with phytotox1c
levels of 2,L-D; (2) the relationship between the accumulation of normal metabo-
lites and tlssues killed by 2,h4-D; (3) what common plants normally contain
scopoletin and (L) what fluorescent compounds other than scopoletin occur Which ..
might be used to test the hypothesis in the same manner as scopoletin, A survey
of 58 species using paper chromatographic methods and ultraviolet light
absorption data has shown that scopoletin occurs in 8 species. These were
bindweed (Convolvulus arvensis), stiff mentzelia (Mentzelia nuda); fringed sage
(Artemisia frigida), nightshade (Solanum triflorum), common mallow ‘(Malva
neglecta) and cocklebur (Xanthium italicum), castor bean (Ricinus communis) and
tobacco (Nicotiana tobacum), Twenty of the 58 species contained flourescent
compounds other than scopoletin and 27 -species contained no detectable
fluorescent compounds (outanol extractions). There were 1L fluorescent compounds
other than scopoletin in the 58 species. The relative amounts of scopoletin
in five species of perennial weeds have been determined. Determinations were
made before and-after phytotoxic dosages of the butyl ester of 2,L=D, Only
one of the five contained scopoletin, i.e., bindweed. The absolute amount
increased after treatment, No scopoletin was found before or after treatment in
Canada thistle (Cirsium arvense), hoary cress (Lepidium draba), Russian knapweed
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(Centaurea picris), or leafy spurge (Euphorbia esula). . Detailed study of the
bindweed samples showed that scopoletin accumulated_in stem and root tlSBUBB '
which gresnhouse sproutlng tests showed to be deads In other words “depth of
killh was well correlated with the accumulation of scopoletin, These .studies
show that although scopoletin pvobably is not universally present it is olosely
correlated with the disturbed metabolism of certain species treated with
herbicidal dosages of 2;h-D: Further studies of the accumulation of other
fluorescent, normally occurring metabolites are needed. (A contribution from -
the Botany and Plant Pathology Section, Colorado A & ) College.)

The effect of CMU on the nitrogen metabolism of bean plants, Raldwin,.
Roger, and Freed, V.H. “The purpose of this work is to give a prellminary
report on the effects of 3 (p-chlorophenyl) 1, 1 dimethylurea (CMU) upon the
nitrogen metabolism .of bean plants. _

Number 10 cans, cut to 2/3 their original height were fllled with sand
and planted with black wax beans. As the plants were emerging, CMU was .
applied as a dust (0.005 .gme CMU per can). When stunting and mild chlorosis
had occurred, the plants were harvested, weighed, dried, and reweighed. They
were then ground up and analyzed for total nitrogen, nitrate and nitrite nitro-
gen, amide nitrogen, and ammonium, Symptoms of CMU poisoning were also noted,

The treated plants were sigrificantly higher in total nitrogen,

Worganic! nitrogen (dstermined by difference), and water content; significantly
lower in ammonium-nitrogeh-and nitrate and nitrite nitrogen., No amide N was
observed in either treated or untreated plants.

Symptoms of CMU poisoning are ag follows: The leaves and stems curl.’
General chlorosis cccurs-ip the leaves, starting first on the edges of leaves
and on older leaves. Rools are branched more and are shorter than untreated
roots. Seedlings emerge chlorotic.

Three hypotheses .for the effects of CMU upon N metabollsm wers
suggested by the results of. this experiment .

l. CMU may inhibit nitrogen absorption,

2. CMU may shift. the equilibrium toward organic nitrogen..

3. CMU may tie up or block the nitrogen and render it useless to

the plant..

None of these hypotheses is in opp031t10n w1th the others, so it may be
that the effects of CMU is.a combination of two or all three of the factors,
(A contribution from Oregon State College.)

Screening and. evaluation techniques for herbicides. Swezey, A. w,
Tests for Foliar Contact Activity
1. Spray test on.follage-can use crops and weeds grown in pots and sprayed
with atomizer. Determines rapidity of injury, estimated percent- injury,
value of additives, Crafts & Reiber, Hilgardia 16;L87. (1945).
2. Test with submersed waterweeds -- use stems of Potomogeton SpPs
immersed for varied times in toxicants as aqueous solutions cor emulsions.
Crthoxylene is the standard. Shaw, J. M. U. S. Dept. Int. Bur. Rec,
Denver, Colorado and Oborn, Es T. U, S. DuAs; B.P, T. SAE, Denver, Colo.
3. Drop test.on plant parts -- water plants used by placing drop of
toxicant formulation on leaf. and observing action under microscope. Has
not been reported as used with land plants. Shaw, J. M., U, S. Dept.
Int., Bur. .Recs, Denver, Colo,
k. Test with floating waterweed, Lemna minor -— similar to test "2 but
uges. a surface floating plant with with leaves and roots, Fromm, Science
103: h?h (1946, ). :
Soils Tests N o o
5, Soil persistente test ~— soils treated with chemical and several crops
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and weeds grown. Persistence determined by repeated harvesting and
replanting. Robbins, ‘Crafts & Raynor', Weed Control. MeGraw-Hill .
Book Co., New York. (2942,) -

6. Soil leaching test =— chemicals applied in solution to top of 2 -

3 ft, e¢ylinders of soil and then cut soil eylinder-into sections and
plant with seeds. Crafts, 4.W. Hilgardia 9:470 (1935.)
Translocation tests

7. OSpray test with mesquite seedlings--top half only of plants sprayed
with herbicides. Epinasty, chlorosis, defollation, bark fissuring,
callus formation noted on sprayed and unsprayed portions. U. S. D. A.
Forest Service, Southwest Forest & Range Exp. Sta., Tucson, Arizona.

8. Leaf dip test--terminal portions of leaves of intact plants are dipped
in solutions of toxicants for varied periods and observations made on
necrosis or other activity on dipped and untreated portions of. plants.
King, Contr. Boyce Thompson Inst, 15:165.

9. Drop test on tomato leaf--growth-regulators- placed on leaf in 0.0l
nl. drop and typical responses graded by arbitrary ratings and
analyzed by rank techmique. Hitchcock &. Zimmerman, Contr. Boyce Thomp-
son Inst, 76:225 (1951) and Mullison, Bot. Gaz. 112, June, 1951.

10. Drop test on bean-similar to 9" but data interpreted from measurements
of leaf expansion, Brown & Weintraub, Bot. Gaz. 111: LLB.

11. Drop test on bean--similar to "9* and *10" but translocation of growth'
regulator determimed by bending of :stem and rapidity of penetration
and translocation by cutting out treated portions and measuring
response on rest of plant‘ Day & Crafts, Botany Dlv., Univ,. of Calif-
ornia.

12, Drop test on bean- —stllar to "9" “10" and nijie but effect of chemlcal
measured by weight of stem growth dfter treatment, :2, h-D used as
standard. Thompson, et al. Bot. Gaza 107, e

13. Paste application of growth-regulators--similar to "9" ﬂlO" -and "11" but
growth-regulators applled 1n a Carbowax or lanolln pastea Beal,

Bot. Gaz, 106:165.

1k. 1Injéction test—-systemic chemicals are 1njected 1nto growmng plants.
Roach, Ann, Bet. N,S5. 3:155 (1939).- - -

15, Field test with mesquite~tips of branches.of plants in the field are .
immersed in herbicigdal solutions fotr varied. exXposures. Observations
are made as to activity of chemical on rest .of plant.  Mostly growth-
regulators used. Fischer & Young, Research:Rept. NCHCC, 19L9. :

16. 0il spray tést on bean--entire plant ‘sprayed in enclosed chamber with
toxicant dissolved in non-toxic oil. Weight of plant parts is —
eriterion; used for growth-regulators but can be used for contact '
herbicides. Swanson, Bot. Gaz. 107, B

Tests with Germinating Seed - '

17« Root elongation test with corn seed—~gerainat1ng seeds treated w1th ;
growth-regulators and root elongatlon measured. Thompson, et als . >“'
Bots Gaz. 107 ‘

18, Germinated radish seed,test——both radicle and.hypocotyl measured as
index of ‘activity of low (0,1 ppm) concentratlons of growth~regulators.
VanOverbeek, Science 103:472 (29hL6) »

19, Cucumber seed test--similar to #18%, Ready & Grant, Bot ., Gaze
109:39. (19L7).

20. Lentils seedlings test-—effects of growth—regulators measured by,
phototropic activity, Mentzer., Chem. 4bs. 43:1833 (19L9) ,

21l. C(ress seed test--measures inhibition of root growth of garden cress
under carefully controlled conditions. Audus. Univ. College, Cardlff,
Wales.
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22,

Avena rootlet test-—root tips only are immersed in solutions of toxi-
cants for varying periods. Goodwin & Taves, Am. J. Bot. 37: 22h (1950)

Physiological Tests with Excised Plant Parts

23

2k,

25,

26,

27,

28‘

Avena coleoptile test-—sections placed in nutrlent media will elongate
if treated with auxin-like materials. Bonner, Js Gen.Phys.

17:63 (1933).

Pea curvature test-—etioclated pea epicotyls are divided longitudinally
for a portion of their length and then when placed in solutions of auxin-
like chemicals the ends.curve inward instead of outward as when in -
water. Went, Proc. Kon. Akad; Wet. Amster. 31:59 (1927).

Bean stem test—-—etiolated stem pieces placed in solution of toxicant,
indoleacetic acid, sucrose, and buffer. 2,L-D and As503 used as stand-
ards. Used for phytocidal measurements of insecticides. Cassida &
King, J. Bcon. Ent. Ll:737 (1951.)

Avena curvature test--—auxin in agar block placed on oné side of
decapitated coleoptiley index of activity is amount of curvature.

Went et al, Phytohormones. MacMillan Company, New York. 1937.
Tradescantia test— protoplast coagulation, nuclei browning after
chemical treatment determined by microscopic examination., Lepesckin,
Ber., Deut, Bot, Ges. 1908)»

Drop test on bean stems--=eticlated stems treated with micro-syringe

and activity measured by stem bending. Am. J. Bot. 38:435.

Miscellaneous Tests

29,

30.

31.

32,

33.

3.
35.

Nutrient culture test~-plants grown in nutrient culture and treated

by adding toxicants to nutrient solution. Robbins, Crafts & Raynor,
Weed Control. McGraw-Hill Book Co., New York (1942.)

Tomato dip test--foliage of intact tomatoes grown in pots are dipped

in test solutions, Reported for growth-regulator comparisons but could
be used as foliage tests with most herbicides and plants, Mullison,
Bot.Gaz.112, June 1951,

Test with 2,h-D, SI¥--growing aguatics treated with I¥ labeled growth~
regulator. Translocation measured by geiger counter and autoradiograph.
Oborny, Eo Te U. S. Do A., BPISAE, Denver, Colorado.

Tomato split~stem test--—stem of tomato split longitudinally 3 in. above
soil level and cut portion immersed in nutrient solution which allows
growth of adventitious roots. Not reported as an herblcidal treatment.,
Miller, Contr. Boyce Thompson Inst. 1lh:Lh3.

Fumigant test--root of morning glory suspended in large flask and
exposed to gas (CS,) vaporse. Root pieces then planted to determine
sprouting., Hannesson; et al, Univ. of Calif, Agr. Exp. Sta. Bull., 693.
Fumigant test with soil--a complicated apparatus accurately measures
rate of gas flow through soil. CS, used. Hagan, Hilgardia 1L:83 (19l1.)
Pollen tube test~chemicals applied to pollen tubes to determine effect.
on cell division., Bigisti et al. Am.Jour.Bot, Dec. 1947 Supps

(A contribution from the Dow Chemical Company.,)

Determination of the effect of ten carbamates on Lolium perenne L.

(Perennial or English ryegrass). Freed, Virgil H., and Kosesan, Willy Ho

Ten carbamate compounds were screened in the greenhouse during 1950 and 1951 to
determine their effect on perennial ryegrass sown in gallon cans and dusted with a-
1% dust at the rate of L pounds per acre. The top growth was harvested when 5
inches high in the control cans and ryegrass resown to determine the residual
effect of the chemicals. Three replications were used for each treatment
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Ryegrass started emerging 5 days after sowing in the conirol cans followed
by a smaller number of seedlings in the treated cang at about, 10 days following
the sowing.

The harvested welghts of top growth were as follows'

Treatment . ? Grams
' Total weight
3 hydroxy IPC AN ' » ... . . 0,80
3,lL dichloro IPC L ... 0.3
6 ethoxy 2 methyl 3 chloro IPC ' 0.l2
B napthol IPC L 1.77
2 benzathiozole IPC 1.94
2,L dimethyl IPC 0.18
3 chloro 2 tolyl IPC - 0,47
2 pyridine IPC ' : 0.52
0 acetophenone IPC 0.15
3 amine IPC 0.12
Control : 4a15

In the resown cans germinatlon was even throughout and superficially
there was little to distinguish one treatment from another, A lapse of 38
days from the time of application of the 10 carbamates had greatly lessened
the toxicity. The residual toxicity seemed to be evident with 3 chloro-

2 tolyl IPC and 2,4 dimethyl IPC. (4 contribution from Oregon State College.)

The effect of Union Carbide and Carbon chemicals 1700 and 5722 on the
test plants mustard and oats. &rreed, Virgil Ho Chemicals 1700 and 5722
were screened on oats and mustard grown in gallon cans in the greenhouse during
March, 1951. Application rates in this trial were 12.5, 25, and 50 pounds per
acre for chemical 1700 and 1, 2, and 3 gallons per acre for chemical 5722,

Herbicide 1700 was dissolved in a small amount of acetene with. an .
emulsifying agent added in water. Herbicide 5722 was applied as an emulsion.
Twenty-five vat grains and an indefinite number of mustard seeds were planted
in 10 gallon cans and were given a pre-emergence spray using 3 replications for
each treatment,. The top growth was harvested and weighed when several inches
high and the cans resown tc determine the residuval effect,

Both herbicides gave stunting and distortion of the oat seedlings.
The severity of the stunting and distortion increased directly in proportion
to the rate applied. The total weight of the harvested top growth decrsased
directly with the increase in rate of application. The average top growth
weights for herbicide 1700 were 2,92, 1.92, and 0.72 grams ranging from the 25
pound to the 100 pound rate of application. For herbicide 5722 the weights
were 2,62, 6.92, and 0,70 grams ranging from the 1 gallon to the 3 gallon rate
of application. The control plot weights averaged 1L grams. :

The percentage germination for mustard was decreased by the application
of either herbicide even at the lowest rate, - In.both cases the plants showed
more vigor and darker green foliage than the check plants. Comparing germina-
tion on the basis of 100% germination for the control cans, herbicide 1700
showed a percentage germination of the mustard of 50, 5, and 1 per cent ranging
from the low to the high rate of application. On the same basis herbicide 5722
gave 2k, 3L, and 18 per cent germination. After removal of the first ‘erop the
cans were resown to determine the residual effect of these herbicides, Results
taken 117 days after spraying showed a slight residual effect on the -oats at the
100 pound rate of application in the case of herbicide 1700. WNo residual
effect was appdarent in the case of the mustard. Herbicide 5722 showed' no resi-
dual effect for either oats or mustard, (A contribution from Oregon State
College.)
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The effect of a number of 2, h—D derivatives on mustard, peas, and oats.
Freed, Virgil H.__Flv ? L«D derivatlves were screened in the: greenhouse

on mustard, peas, and oats during 1951,

The 3 test plants were sown in gallon‘:

cans using 25 oat .seeds, 10 peas, and an indefinite number of mustard seeds.
The materials were zpplied as a pre-emergence spray using 2 replications per

treatment.
growth,

Results of first sowing:

Harvesting occurred when the control plants were showing strong
This was followed by resowing and harvesting to determine the re51dual
effect. Rates of application used were S and 25 pounds per acre,

Plant Material Cermination Growth
Mustard 1, 2,L-D ethyl alcohol none none
2. 2,L-D ethyl sulfate none none-
3. 2,L dichlorophenyl greatly reduced stunted
ethyl alcohol
hoe 2,4-D methyl ester fiormal normal
S« 2,L-D ethyl formate normal normal
Qats l.. 2, h—D ethyl aleohol slightly reduced =  stunted
2. 2,L=D ethyl sulfate greatly reduced stunted
-3. 2,l dichloro phenyl normal normal
ethyl alcohol '
L. . 2,4-D methyl ester normal normal
5. " 2,L-D ethyl formate reduced at reduced at .
' high rate high rate.
Peas 1. 2 h -D ethyl alcohol . none none
2. 2,U4-D ethyl sulfate none none
: 3+ 2,L.dichloro phenyl: ‘none none
. ethyl alcohol :
L, 2,4-D methyl .ester normal normal
5. 2,L=D ethyl formate normal normal

The results of the second planting were taken LO days after spraying.
The only residual effsct on mustard in the second planting was a 95% -
reduction in germination at the 25 pound rate of ethyl sulfate and stunted
growth at the 25 pound raté of 2,4-D ethyl formate, - Both 2{L-D ethyl alcohol
and 2,L-D ethyl sulfate reduced the germination and stunted the growth of the
second planting of oats. No second planting results were obtalned on peas due
to root rot. (A contribution from Oregon State College. )

Determination of the toxicity of oxanilide and oxanilic acid in
comparison to other materials., Freed, Virgil H. These tests were carried
out in the greenhouse using oats and mustard sown in gallon cans for test plants.
The materials were applied as pre-emergernce and post—emergence treatments, The
materials for pre-emergence included oxanilic acid at the rates of 1, 5, and 25 -
pounds, oxanilide at 1, 5, and 25 pound rates, IPC 1, 3, and 5 pound rates and 2,
L-D ethyl sulfate at 2, L, and 8 pound rates. The materials for post~emergence
treatment were oxanillc acid and oxanilide at the. same rates 'ag for pre=-
emergence; 2,4=D at 1/2, 1, and 2 pounds and endothal at 1, 2, and 4 pounds
per acre. Three replications were used for each treatment, ’

As a pre-emergence treatment, neither the oxaniliec acid nor oxanilide
showed much activity. IPC was very effective on the oats but not on mustard.:
The 2,L-D ethyl sulfate also showed some activity when used as a pre-emergence
treatment. Used as a post-emergence spray oxanilic acid showed no effect on
the oats at any rate but geve a slight stunting of mustard at the 25 pound
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rate,- Oxanilide had no effect on.oats but stunted mustard at the 1 pound

rate and killed the mustard at both thé 5 and 25 pound rates, the kill at the

5 pound rate being S0% and 80% at the 25 pound rate with the remaining

plants being yellowed and stunted in both cases. 2,4-D had no apparent effect
on the ocats at any rate but the mustard was killed at all three rates. Endo-
thal had no apparent effect on the cats, At the 1 pound rate mustard appeared
injured and 50 to 60 per cent was killed at the 2 pound rate with the remaining
plants ghowing yellowing and leaf burn. At the L pound rate 80% of the mustard
plants were killed with burn, At the L pound rate 80% of the mustard plants
were killed with the remaining plants showing severe injury. (A contribu-

tion from Oregon State- Colleges)

Growth inhibition of grasses. "Laning, E.R. Jrs.s, and Freed,; V.H.
In an attempt to inhibit and retard the growth of lawn grasses, Chemical
spray applications were made on bent grass lawn. Plots were laid out in a
randomized block design using three veplications, Treatments were made in
June with the weight of the grassg clippings taken 1 week and 3 weeks after
applications The color of the grass was rated 7 weeks after treatment. The
chemical treatments included IPGC, 3 chloro TPC, and maleic hydrazide, each at
2 and L pounds per acre.

Results obtained at each clipping date indicated that maleic
hydrazide at both 2 and L pounds per acre caused severe reduction in the weight
of the clippings and growth of the grass. This material also brought about
a serious loss of the green coloring of the grass. The effect of the maleic
hydrazide lasted over a longer period-of time than the other treatments., The
3 chloro IPC treatment retarded the grass growth to a certain extent but only
at the L pound per dcre rate, which also caused a moderate amount of injury
to the green coloring of the grass. IPC .gave satisfactory inhibition of the
grasses for 2 weeks, after which recovery was complete, IPC did not cause a
reduction of the green coloring in the grass as much:as did the other two
treatments. The IPC treatment also did not last over as long a period of time
as the maleie hydrazide or the.3 chloro IPC. (A contribution from ‘Oregon
State College,) . c ' '

The effects of TCA on some fruit trees and seedlings. Bruns, V. F.
Initial injury to apricot and prune trees from soil applications of the ammeonium
and sodium trichloroacetates (ranging from Sk.5 to 218 1bs./A.) for the
control of guackgrass was in the form of leaf chlorosis. Yellow spots appeared
first between the veins of the leaves. This yellowing gradually spread until
entire leaves were affected and ultimately fell from the trees. AhLloreover, the
tips and margins of the leaves appeared brown and brittle. Spring and summer
applications of TCA caused leaves on old branches near the bases of the trees
to be affected first, with the chlorosis gradually spreading upward and out-
ward until considerable portions of the trees appeared damaged. Leaves on new
growth of the same branches did not show injury until about two weeks later.

Damage to prune trees from the fall applications of TCA appeared the
following spring, This damage was far more injurious since chlorosis affected
the entire leaf growth of the trees simultaneously. Furthermore, many leaf
and fruit buds failed to develop. No fruit was produced on affected trees
during the following two seasons and only an occasional fruit during the third
season,

Leaves were collected from injured and uninjured apricot and prune trees
in the orchard and sent to Logan, Utah, where spectrographic and chemical
analyses were made by Dr. M. Co Cannon, Chemistry Section, Utah State College.
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Determinations in per cent of ash

Apricot leaves . Prune leaves
Soil” Seil™ - Soil” Soil
treated  untreated * 7 - treated ' untreated-

Copper 0,001L 0,001 © - - 0.001L . - 0,0008
Iron . 0.1!.1 . ) 0.08--' N S : 0506 O OB
Manganeses © - 0,006 - 0,002 - . 0,00k - 04003
Silicon : 0.2. 0.1 - - - 042 0.1
Phosphorus 06 0.2 © 0uh. 0.2
Magnesium 1.5 0.7 0.9 0.9
Calcium 1.8 1.3 1.5 0.9
Sodium 0.7 - C.3 0.5 003
Potassium hob " 3.6 3.5 2.7
Boron © (not determined) :
Aluminum . - (not determinedg
Titanium (not determined) - . - .
Chloride 0,06 - - 0,035 . . 0.03 0.025

Coppery iron, and manganese are accurate to 20-15% of the reported
values, The rest of the spectrographic determinations were done by a semi-
quantitative method and indicate the general range of concentratlonu
Chloride was determined by a turbidimetric method.

Interpretation of these data is difficult since the minimum and maximum,
tolerance ranges of the various elements for leaves of apricot and prune trees
in this area are not availabie. Although conc1u51ons are thus limited, some
valuable leads for further study may be afforded,

In nearly all cases the analyses indicated greater quantitles of anions
and cations in the affected leaves. A 25% decrease in the iron content of
affected prune leaves was an exception. This suggested possible injury to the
permeable membrane of the feeder roots as a result of direct toxicity.'

In addition, identical TCA symptoms were reproduced on peach seedlings in the
greenhouse and most of the feeder roots of such seedlings were found to be
brown, brittle, and dead.

The data further showed that several of the elements ey have been
sufficiently excessive to cause chlorosise The 71 and 20 per cent increases
in chloride in the affected leaves of apricot and prune treeg, respectively,
also indicated the possibility of translocation of the TCA.

Undoubtedly the metabolic processes were serionsly disturbed, since the
analyses indicate a departure from the normal Mg:K, Mg: (X/Na), and Fe:Mn
ratiosand also an incrsase of 100 and 200% phosphorus 'in the affected leaves.
(A contribution from tie Division of Weed. Inve;tlgatlons, BPISAE, USDA, and
Washington Agrlcu;tural Experiment Station cooperating.)
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PROJZCT 13. USE OF HZIRBICIDZIS POR CONTROL OF WEZDS I DRYING
AYD NATURING CROPS

Chester E. Otis, Project Leader

SUIMMARY

Tnis project signifies recognition by the Western Weed
Control Confcrence of the important vrobler of preparing crops
for hurvest. Weed control experimenters are rightfully interested
and involved in this work hecause the naterials used and nroblems
to solve are usually very similar to those found in the field of
weed control,

. Three workers submitted eirht renorts cdiscussing nreharvest
treatilent of flax, castor beans and legume and pgrass scod crops.
They ooint out the needs for crop maturation and the aldvantages
which accrue from successful programs.

Chemlcﬂls in comrniercial us e are Diescl or aromatlic oil
fortificd with DN genoral weed killers or pcntachloronhcenol and
aromatic oils alone, Other chemiculs offering »ronilsc arc socdium
acid cvanariide, borate-chlorate nixtures, sodium monochloroacetate,
indothal, Ammate, ethyl xanthogen disulfice and sodium pentachloro-
phenato. -

Tffeetive dosuge and snray volure denend in part on crop and
veed ccwsity and niaturity and on teuperaturce and numidity.

liost treatments are applied Ly sp’ay nlane but ground sprayers
also nhave a nlace

-REPORTS OF IUDIVIDUAL CONTRIBUTORS

Preharvest spraving as a moans of shatbter-proofing and dry-
ing hairy vetch cut for sced.  Furtick, W. R. and Freed, V. H.
Ixtensive acreages of hairy vetch arc harvested for secd annually
in Western Oregon, Most years the velch does not ripen uniformly
throughout the field, numerous patches remaining grecn after the
rest of the fiald H”s ripened sufficiently to harvest. As a
result, veteh is usually dried in windrows before throeshing the
sced, liany farmers favor combining the crop standing without first
windrowing to dry the green nlants becausc the nods shotter easily
when handled. :

The uses of various compounds to Ary up the green arcas in
vetch fields were tested in trials near Corvallis by Orcgon State
College cduring 1951, The ¢ffect of varjous compounds on shatter-
ing was also studied., Eight contact herbicides were usced on one
guarter sguarc rod nlots in a screening test to determine their
rolative effoctiveness for drying up the unripensd vines. The
hervicides uscd uwere sodium pentachlorophenate, Zndothal, ncnta-
chlorophenol in oil, dinitro gencral in oil, trichloroacetic acid,
ethyvl xanthogen disulfide, sodium isopropyl xantnate, Ammatce, and
an zromatic oil. Additional nlots were sprayed with latex and
methyl celluiose in an attemnt to nrevent “hﬂtterlng.

The eronatic oil, undothnl dinitro ceneral in oil, and cthyl
xanthogzen alsulfide were the rost Gf;QCbLVC ieroicides in thils
screening test. The mean ranking of these compounds as to per cent
necrosis ranged from 65 per cent for cthyl xanthogen aisulfide to
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90 per cent nccrosis for the aromatic oil. The plots were harvested
for sced samples to be usaed-in gormindtlon tests of both tho vetch
and the oat companion crop.

The aromatic oil showed & decided shatter proofing cffect on
the vetch nods. Less shattering on the.check nlots waes also ,
observed with the latex and methyl cellulose. All three of these
compounds recsulted in the pods being difficult to thresh. In
order to thresh the seed from the nods, a high cylinder specd had
to be used which cracked nany of the sceds.

_Tho,results of this trial indicate that severel compounds arc
promising both for drying and for shatter-vroofing vetch. The -
biggest difficulty encountered in this trial is getting penetra-
tion of the heavy vetch growth. Orepon Statec College. : .

: _The usc of contact horbicides for nreharvest drving of tall
fescue., ~ Furticl:;, W. R. and Freced, V. H.- Producers of tall
fescvo szed have shown CODSldOP&blG interost 'in harvesting the
crop standing. Combining fescues for secd préscents the problem of
having the crop dry cnough to avoid heating of the seed during
storagc. Since this crop shatters rcadily as the sceds ripen, it
is difficult to have dry scods without excessive shattering.

' Contoct herbicides were screcned’ curins the 1951 crop 'vedr ..
to decternino their rCl?LiVu offoctivinoss i caunsing nccrosis of
tall fescue just prior to ripening and thoir effect on the amount:
of sced shattering. In the scroening trinl individual nlants of
heterogenous genctic origin were sprayed with fourtecn different
contact harbicidcs, using two volumes of application,  Herbicides
screoned in this test were sodium puntochlorophenato, pentachloro-~
nhenol in oil, chlorate-borate nixture, dinitro gencral in oil,
sodiun thiocyanate, trichloroacctic acid (TCA), sodium 1soprole
xanthate, isopronyl-lN-phenylcarbarate. (IPC), . 1sopr0pyl N-(3-
_chlorophen;l)c%rb&muto (Chloro IPC), aroma tic solvent, BEndothal,
ethyl xzanthogen dlsulfldu, monochloroacectic acid, and Ammatc.

Five replications wdre ‘used for cach volume .of. awpllcktlon. Tho
two volumes of application ussd in this tricl were 20 and MO cublc
centineters per plant., Each plant was rated as. to forage density
head typo, and maturity beforc being sprayed. The nlants were
rated as to'total percontasge ncorosis five Asys followlng the spray
applications, . Tho soods were: harve rsted and bulked according to
treatrient for gornlnhtlon. ' . PR :

Aromatlc solvent, pentachlorophcnol, Ammdte, and monochloro-
acetic acid gave the highost_pcrcontage of necrosis, ranging fron:
an estimated 50 to 75 vor cent, The cstimatcd nocrosis cansed by
natural ripening of the chocl: nl nts ranged from 20 to 25 por
cent. Therc was no apparent difference beticen voluies of - !
application, ' - .
In ordor to aotiermino whether or not the use of contact

herbicides increascd the anount of shattering, o sccond trial was
~ostablished in an aottempt to measurc differcncos in shattering
betwoen treatments on tall fescue nlants off the sanc .genotypes.
Tour herbicides--IEndothal, sodiuri nentachlorophenate, dinitro -
goneral, and ethyl xanthogen disulfido--uvecrc usod- at two rates -

on three clonal genotypes with two replicotions for each treutwont.

The volume usod on cach plent was twenty cubic centimcters. The

day following application of* the herbicides thrce samples with .

four panicles per samnle were sclocted on cach nlant ond twisted
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together and blaced in bags. The plants were rated five days
following spraying for the porcentago neerosisd. The bagged
panicle sarplos were harvested and the secd shattered out into the
bag weighed., The average weight in shattered sceds as measured in
milligrams renged from 78 to 130 milligrams, The highest average
weight in shatterced sceds was obtained from the check plants,
indicating that the use of contact herbicides does not increasc
the amount of sced shattering.

The results of these trials indicated that several contect
herbicides show nromisc as drying agents Tor preharvest trcatment
of tall fescue grown for scod and that drying of tall fescuc in
the hard-dough stapge prior to normal ripening will not incrcease
the rate of shattering. Orcgon State Collzge

Prcharvest drying of Lotus corniculaefus uith herbicides as
2 _ricans of harvesting the crop standing. ~TFurticl:, W. R. and
Ferced, V. if. Loss of seod cuc to shattering is o rg jor nroblenm
in the production of lotus scod. The standard horvesting »rocedurc
involves cutting and Qrying lotus in wincdrows bofore threshing.
Conmtbining thc crop steo ndlng is impossible Aduc to the continucd
growth of the plant at the time of scod ripening. Dircct combin-
ing should.deccreasc the amount of sced shattering due to the
lesscned amount of handling involved., Twelve herbicldes were
screcned on 1/l square rod nlots of the Granger strain of Lotus
corniculatus cduring the 1951 crop vear at Corvallis, Orugon, to
dotor%ine their*relative necrotle cffect. on this crop. Herbicides
cd were ethyl xanthogen disulfide, undothal, an cromatic oil,
Shell 11 weed oil, pontachlorovhonol dln;tro genceral, trichloro-
acetic acid, notassium cyanatc, socdium acid cyancrmide and potassium
methyl xanthatc. The reterials giving the highcot percecentagd of
necrosis were the aromatic oil, sodium pcntachlorophenate, c¢thyl
xanthoxen dlSUlfl(u, dinitro generely ané sodium acid cyananide,
ranging from an cstinated 70 per cent necrosis for the aromatic
oll to 50 per ce 1t necrosis for sodlwi acid cyananmide.
Plot samplcs were harvested to obtain sced for germination
tests, Do attempt was nade in this trial to combince the sprayced

plot. The trial did give indicatlions that several contoct herbi-
cides show promisc for preharvest érying of this crop to permit
direcct combining. Orcgon State Colle CHe.

Experiments in the nrevention of shattering in Lotus
corniculatus, Buckovic, Richard, Furticlz, W, R., and I'rced,
V. H. One of the main »nrohlems in the production of birdsfoot
trefoil and other lepune soed 1s loss of socod througn nocd
dchiscence, Losses average about 50 por cent of the wotential
yiecld. An adcguatce mothod of control for tiiis n“ob1em woulcd not
only greatly Incrense the net yield of this crop but could be
applicd o other similar crops as well, Incrcasos in sced ylelds
would incrcase the amount of sccéd on the nmarket, thus ruducing
the price and incrcasing the .demand,

Among the Factors associstecd with tho dechiscence Drocoss are
air temperature, rclative hummdlty, molsture content of the pods,
and movement of the plants. The shattering rate of pods has been
found to incrcasc sharply as the moisturc content of thoe mature
pods 1is rcduced. The greatest increase in this shattering rate
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is notcd when the pods losc 59 per cent of their original weight
through moisturo loss.:' In vicw of this,. it eppcears that if a
film-~forming choriical could be found which would rceduce or vrevent
the loss of somc of this moisture,. shattering could be reduced..

Therefore, -ficld trials:werc ésteblished at the Astor Branch
Experinent Station,-Astoria,. Orcpon,  and at the Orogon State
College Experiment Station, Corwvallis, OPO”Oﬁ. In the Astoria
experiment, thirty-one trcatments: (15 cbpmicals at two rates and.
onc check) and six replications werc uscd on the plots vhich cén—
sisted of six. individual plants. The six plants of oach plot werc
treated by spraying the chemical (diluted with woter) on then just
prior to the brown pod stage., ‘Tho.plaats were cut, barsred; and'
tapgged at maturity, They werce then-dried in the bags under ouvt-
side weather conditions. Represcntative random sanples: wero taken
from coch bag; two counts wore made--the number of nods shattered,
the number of nods not shattered, in the choscn samnle. The
shattering. rate was cxprosscd. as & purcentupo of thu total numbor
of pods countcd: : ,

Nurber of nods shattored % 100.
Total number of pods countced )

Summary‘of Rosults: '
Ave, rate of shattering

Chemical A - Rate o for the six replications
Check . , ; 20.6%
Barkwax y _ i 1bs./acre . ' 12.5%
Bankwax .12 1lbs./acre o . 7:1%
3=l : Il 1bs./acre . S 7.8%
3-M - . o . 12 lbs./acre. . S 9. 0%

Ficld trials were cestablishad on 2 solid stand of birdsfoot
trefoil at Corvallis, Thre¢e replicatlons of nine .trcatmonts were
made one weck beforc harvesting, ADDPOAlﬁutCl[ 100 brown nods were
gathercd from cach wlot and placed in pavper bags. Tho nods ware
thon dricd in these bags at roon temporaturcs rancing. from 50 to
110 degrees 'Fahrenhelt., Thé shattering rate was ”qun oxprossed
as a percentage of thc total count.

Summary of TCSultSA . o
; ; o Avo, rate of shattering
Chenicel ' Rate , of tihc t)-ub cenlicetions

Dow Latex 513-K "1:10 @ilution 53 9%
Dow Latex 513-K 1:20 dilution 55,14
Dow Latex 762-K - . . 1:10 dilution. | h7. 8ﬂ
Dow Latex 762<K°~" " 7' 1:20 dilution -~ = . . 55,69
Sodium Acid Cyanamide 40 1bs./acre 20. uﬁ
Sodium Acid Cvanﬁw1dp 20 1bs./acro - _ 34 5%
Barkwax - o 16 1bs./acre - 52.5%

' Barkwax o -8 1bs./acrc ' ' SS.O%'
Check @ - e . y . 61.5%
Conclusions

1, The rate ofshdtturwng by the chock olaﬂts is lcss in the
Astoria arca thgen the  over-all avuragc.' This is uncoubtudly duc to
the cnvironncental factors,> irhor rcl&tin humlditiss for longor
porlods of time, abd lover .avorage. day. temperitures than are found
in 1n1¢nd aroas, ; :




162

2. The shattering ratc was reduced by many of the treatments
used at Astoria. The two chemicals whiich produced the best results
vere Barikwax and 3-11, a filn-forming product of the Hinnesota Ilining
Compony. Sodium Acid Cyanemide was unavailable at that time,

3. Sodiwn Acid Cyanamide prceduced exccellent results in the
cxporiment at Corvallis, Oregon, . -and, of all the chenicals uscd,

appecarcd to be the most promising., Oregon State Co¢;cge.
Usc of herbicides for control of woods in cryiag and na ¢nr
crons. Jones, L. G, The preharvest spraying of a sced Vrop

have many advantages for a grower. Somce of the more importint ad-
vantages are: (1) it conditions the crop =so that dircct combining
1s »ossible, thoreby avoiding windrowing and possible losses that
oceur &s a rcsult of wind damape to windrowed crops, (2) it may kill
or retard green weed growth present at the time of harvest, (3) it
permits the grower to make better use of opvimum threshing condi-
tions, and (L) it may periit the crop to be harvesiced earlier, thus
preventing excessive seced shattering of certain crops. The treat-
rierit corsists of flying on 10 to 15 grllons of Diesel oil contain-=
ing 1 to 3 pints of Dow or Sinox goncral woed killer per acre 1 %o
5 days prior to harvest,

Thie developricnt cnd usc of the trcatMgAt ‘has been in progress
on alfalfa and fleox for several vears, On.Ladino clover and trefoil
it has been in progress onlry dhr*ng the prﬂsent and last scason.

In the case of tTrefoil, the treatniont is used yurcly as a con-
ditioner to cause the follape to wilt, to dry out, and to toughcn
up ranidly cnough to permit harvesting to be started before the
pods have driecd sufficiently to shatter apprcciably.

In some cascs, only siight wilting of the stems beging lLefore
the sced vods start £o pon or denisce. Undor such conditions,
harvesting norrnally is done on the same deay the defoliznt is
anplied, waich ricans thoet when the tomnovauu“c is 900 or abovec and
good trhreshing weather nrevails, operations may be started within
3 to 2{ hours after application. On thie otiicr hand, if the tenpera-
ture drops appreciably below 909, the intervel hetucen defoliant
application ond the beginning of horvest may range fron 1 to 2 days.
It is important thiat not more than a aﬂy'e arvest be sprayed with
the defoliunt at any one tine, since timing of the subceguent
harvesting operation is of the utriost importance. The gencral di-
nitro dcfoliant material was used at the rate of {rom 1 pint to 1
quart per acre in 10 to 12 gellons of Diesel 011 as the carrier.
The materianl Is usually applied by airplane. I’r may be applied by
ground riss offectively but usually roaulr cd 12 to twice the amount
of ¢il used in girplane application.

(1) Type stand or growth that may be successfully treated.

The defollants do best on mature, uniformly open stands wherc the
spray covers and kills all green follggo, It does not give sstis-
factory results on thick, matted lodged stands. Such stands should
be cut ané windrowecd to be threshed by a nickup combine for best
results, .

(2) How long aftocr sprayihg befors harvesting nay be started?

It depends on the crop. .
Trefoil -~ 3 to 2L hours after spraying
Ladino clover - l to 3 days aftor spraying
Alfalfa - 1 to 3 days after spraying
Red ‘clover - 1 to 3 days after spraying,-
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(3) .ilow much ghould be sprayod in advnnce of tho threshlng
operation? . . )

.Trefoll - 1 day s run

Ladino clover - 3 to L days!' run

Alfalfa - I} to 6 days' run - .

Red clover - 6 to § cays!' run. ] ‘

() Why not spray riore at a given time? DBecause cach crop has
some critical factor or factors that will affect the success of the
operation if delayed much beyond the time interval. For example,
the critical factor for trefoil is natural shat*erlng. The "seed
pods dehisce naturally upon maturing or when the humidity is reduced
below a certain minimum,

Ladino clover, Recurrent growth and head shattering are the
critical factors. Ladino 1s quick to start growth after cutting,
grazing or spraying, and as soon as the young lcaves appear the
effoctivensss of the defoliant is diminished. In alfalfa the crit
ical factors are nod drop, sced shattering and recurrent growth. :
When the énviromment surrounding the secd pod is changed, such as
would result from defoliation, »od drop and popving open of the
pods 1s a natural sequence,

Red clover. Ilere the critical factor is head shattering
and usually starts avout 10 days after spraying.

(5) Materials and rates. Diesel 0il--10 to 15 gallons pilus
1 to 3 pints of DN (Sinox or Dow general type) per acre. .

Fortified oils. Pentachlorophenol——3 to 5 pounds in l to S
gallons of Shell 30 with 5 to 6 p°llons 0f Snell 30 per acre.

Annolos 7 and 11--10 to 15 galloas per acre.

Othcr procducts that riay be ugsed but have not been tested
here: sodium acid cvanamide, sodiura chlorcte and sodium penta-
borates, Endothal, Amate and arioniwm thiceyanate, Shell XP 3 and
others. .

(6) Precautions. All green nods that arc kit by spray are
killed, rendering the seed non-viablce, Too nueh s»nray nay affect
gerriination. :

Tender. crops growing adgacont to the defoliatcd crop maJ be

- injured by drift if care is not exercisod 1in the anplication.
Agricultural Experiment Station, University of California.

Preheorvest usc of contact herbicides for control of weeds
and maturation of sced flax. Irvine, Milton B. Development: The
new concept of the usc of contact herbicides for the preharvest
treatment of seced flax was first tested in the Imperial Valley of
California in 1947 and 1948. The need for such a treatment arose
from the presence of bothersome green sumner weed girowth at harvest
time which interfered with direct combining. It was determined by
f1eld .testing that the application of a fortified oill by airplane

“a few days prilor to harvest sufficiently dried the weed growth to
allow direct combining and that the treatment resulted in a higher
recovery of sced from weed-infestod fieclds.

: Treatment: The treatment consists of applying a dinitro fortl—
fied Diesel oil or aromatic woed oil 2 to 6 days prior to harvest.
Dinitro-~o-~secondary-butylphenol or dinitro—o—secondary-amylphenol

is used, as a formulation, at the ratec of 1.2 to 1.8 pounds of
gctive chemical ingredicnt in from 10 to 15 gallons. of oil per acre,
applied by spray alrplane., Other methods of applicatlion have not
been generally us:d, Thoe amount of fortifier and oil used is
dependent upon the denslty and ariount of green weed growth present.
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Dense grouwth. requires the hilghor arount indicated which, as a fornmu-
lation, is 3 nints of & goncral oil soluble dinitro fortificr in

15 gallons of oil per acre., Likewise, huzid and cool weather indi-
cate the use of the higher .dosage. The usc of strhlgnt unfortified
aromatic or other oils has not proved to result in sufflclcnz dry-
ing to warrant their use.

Results: The treatment results in the dPVllg of ﬁroen veed
growth so that direct combining can be accounlished at harvest. t: ime
without W1ndrow1ng or waiting for the weeds to dry naturally.

Dirccet oowblnlng is generally preferwed over windrowing because of
& saving in time, cost, and results in a hipgher recovery of sced.
One test in the Imoer¢al Valley showed an increase of 8.l bushels
per acre in favor of preharvest spraying .and direct -combining as.
agalnst windrowing,

The weeds that arec vencra‘lv a problem at_harvest in the
desert growing flax arcas are nettle- leavnd goosefoot (Chenopodium
murali), sour clover (leli . 1otus- indica), silver-sheathed knotweed
(PoLyﬁonun crpyrocoleon), comrmon sunfLowsr (Helianthus annmaus).

An additional resplt from application of fortified olls is the
complete drying of green flax nods and nlants. It has beon deter-
mined that flax nods which are mature to the point where the seeds
are plump and white ithen seen in cross section will matuvo follow-
ing preharvest spraying. .

Depending upon the weather ‘conditions, flax will be rcady to
harvest 3 -to 6 days following application. The warmcr and dryor
the weather the riore rapicd the dryins. The earlicst date of com-
plete drying following treatment 1s the tine flax should be harvested
A celay in hQP”LSulUB may resu;* in execsss drying and subsequent
seed shattering.

Less dockarne and 1oss hGﬂtlnC_OL harvested st¥d results from
preharvest tresatment., Tests have shown that only about one=half: -
the dockage results from treated as comparced with untreated fields.

"The Dow Chemical Conpany. '

Preharvost use "of contact horbicides for drying and matura-
tion of sec¢d aifalfa., - iIrvine, lMilton B. Developiment: The use
of fortified 0ils-for the preharvest drying of slfallfa-grown for
seed is the outgrowth of results that deveioped from the. preharvest
spraying of flax.. The problem in many alfalfa sced fields is the
presence of green alfzlfa foliage and seced pods at the time of
harvest. Green weeds In seed alfalfa are not generally a prodslem
at harvest time. In cases where natural drying does not take
place , alfalfa must be.cut and .windrowed to 1nduce drying and . .
maturity. Rain; wind, and insects can damare seed in windrows and
in most instances dircct combining is proeferred. The use of forti-
fied oils sprayed nrior to harvest dllCS the foliage and- greeﬂ seed
pods and permits divect combining.

Treatment: Treatment consists of apﬁlylnb 2 dinitro or ponta-
cHlorophcnol fortificd Diesel o1l or aromatic weed o0il 3. to 6 days
prior to harvest. Pinitro-o-sgcondary-butylvhenol or dinitro-o-

- secondary-amylphenol is used, as a formulation, at the rate of .6

to 1,2 pounds of active chcm.ca1 per acre in Prom 7 to 12 gallons

of oll. Pentachlorophenol, as = forlat ion, is also us°d as a’
fortificer 2t the ratc of 2.3 to ;.9 pounds or an average of ! pounds
in 7 to 12 gallons of a high aromatic wead oll per acre. Both types
of chemicals are appiied by sprzy airplans.

Some 1limited use has becn made of applying a dinitro fortified
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oil-water enulsion with ground cquiprient. In this case, a nix con-
sisting of 1 pint of a dinitro forrulation, which contains about -
.6 pound of dinitro-o-secondary-butylphenol or dinitro-o-sccondary-
amylphenol, is uscd with 5 gallons of Diesel oil or an aromatic
weed oil plus 5 gallons of water per acreé. Results obtained from -
both airplane and ground sprayer are comparable. The dosage 1is -
dependent upon the density and amount of green growth present.
Likewise, hwnid and cool weather conditions indlcate the use of the -
higher dosapges. As in the case of other preharvest treatments, the
use of straight unfortified Diescl oil or aromatic weed oil has not
proved to result in sufficient drying to warrant their use.

Results: The treatment resuits in the drying of green alfalfa
foliage and seed nods so that direct combining cen be accomplished.
The warmer and drier the wcather the more rapid the drying.

Alfalfa secd that is »lump and near maturity will completely
‘mature and the pods will dry foilowing treatment., Very little or
no plant activity takes place between treatment and harvest; con- -
sequently, any irmature sceods will not mature,

Preharvest treatment results in the sarlicr direct combinlng
of alfalfa seed than mey be accorirlished when natural drving prac-
tices are used. This has proved to be an advantage when two seed
crops are grown in the same season which 1is practiced in some of
the desert alfalfa sced growing areas.

This practice has becone establishied in alfalfa seed growing
arcas and has been used on a f ield scale for three years, The
Dow Chemical Company.

Preharvest use of contact herbicides for drving and ratura-
tion of castor beans. Irvine, Ikilton B . Developtient: The use
of contact herbicides for the preharvest Adrying of castor beans for
seed has resulted from the type of harvesting nrocedure employed
and the need for drving if harvested before frost., In the harvest-
ing of this crop, the entire nlant is cut and passes through the
thresher, and successful sced seperation is accomplished only after
the 'plant is sufficiently dry from a killing frost or from pre-
harvest treatment. Iiaximun plent dehyération or maturation and not
defoliation is the desired resulit, Test work during the season of
1951 has indicatsd that the use of fortified oils is most suitable
to accomplish maximum crying. Weed control is generally incidental
to the drying of the crop, although green weed growth present will
be sufliciently dried so the crop can be readily combined,

Treatment: The treatment consists of applying a dinitro or
pentachlorophenol fortifiec Diesel oil or aromatic wecd oil to the
crop 5 to 7 days prior to the estimated date of harvest. Dinitro-
o-secondary-butylphenol or dinitro-o-secondary-amylphenol is used,
as a formulation, at the rate of 1.2 pounds of active chemical per
acre in from 10 to 12 gallons of oil. Pentachlorophenol, as a
formulation, is =lso used as a fortifier at the rate of I} pounds in
10 to 12 gallons of a high aromatic weed oil per acre. Both types
of chernicals are gpplied by alrplane, '

Results: The treatment results in the dehydration of the éntire
castor bean plant and renders it suitable for combining., Some de-
foliation of the leaves takes nlace but is incidental to the drying
of the stock and green pods that are present. Treatwment cnables
the harvest of tilils crop prior to a M1lling frost. Trecatment like-
wlse provents natural secd shattering of carly set sced, which nay
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oceur if the crop is allowed to go to nstural maturity at time of
frogt. A .

Inasmuch as castor beans are often grown as & secondary crop
in a double cropoing program, many farmers desire to harvest prior
to frost so that a second or winter crop can bve planted, In such
cascs, the preharvost spraying afiords the farmer the choice of
niclzing his time of hawvest without depending upon frost to maturs
anoc dry the crop. o

This trestment was flrst used on a larse commercial scale. in
the seasson of 1951 &nd vas widely emhioyed in the dessrit castor .
bean growing areas., The Dow Caecirical Comnany
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PROJECT 14. LCONOMIC STUDIES OF WEED PROBLEMS AND CONTROL

D. C.Myrick, Project Leader.

In lieu of results of research in the fleld of this committee, its report
can cover only progress and & brief statement of the program on economic studies
of weed problems and control. '

The work of this committee has developed into the process of organizing a
regional program of research, Economic Studies of Yeed Problems end Control,
which we hope will be approved and sponsored by the Western Agricultural Economic
Research Council. This program is beinpg prepsred by agriculturel economists in
several western states and the Bureau of Agricultural Economics, U.S.D.A., for
presentation to the council when it meets late in Fedruary, 1952,

Need for the program is, (1) to appreise amnusl losses and costs attridbut-
able +to weeds in order to evaluate the owver-all problem of wesds as a background
for expenditures and efforts devéted to the control and eradication of weeds,
including research and experimentation; (2) to make economic evalustions of new
weed control methods before the; are offered for generel use; (3) to provide
eoonomic appraisals that will assist farmers and others angaged in weed control
in determining when control is needed or feasible, and in choosing among various
methods; (4) to make economic and sccial studies that will help to determine the
proper incidence of costs and returns between participants, such as farm opera-
tors, land owners, and local, state, and Federal levels of government.

Its objectives are, to stimulate snd coordinate economic studies of weed
problems and control in the Western Region, to meet the needs outlined abovs.
It will provide a meeans of exchange of ideas on approachesto the problems,
methods of research and apalysis, and ways of presenting and using results.

The procedure includes, (1) cooperation, among agricultural economists in
the Western States and BAE who will have primary responsibility for the work,
with technicians for technicel information and interpretstion, and with other
agencies and individuels, public and private, engaged in weed control activities;
(2) the organization of a regional project committee of sconomists from the ex~
periment stations and BAE to promote attainment of the objectives; (3) classifi-
cation and arrangement by the technicel committee of likely lines of research
under the title of the program; (4) edvisory and consulting work by the technical
committee in setting up individual projects; (5) coordination with other region-
al programs of sconomics research; (6) relationships with the Research Section
of the Western Weed Control Conference; and (7) consultetion with the BAE repre-
sentative on the technical committes of RMA Project W-11, weed control.

With specific reference to point (5) above, in the regionel research project
on The Economics of Range Land Development, control of weedy plants is one of ths

- two development measures to be stressed, the other being renge resseding. Thess

\ :

.
N

appear to be considered almost companion measures -- reseeding requiring prior
removal of undesirable plants, or removal of undesirable plants must be followed
with the seeding of desirable spscies. The project will consist of economic analy
sis of various practices, including comparisons of costs and returns and evalua-
tion of alternatives. This will require the assembling and use of physical in-
formation, analysis of costs and returns and effects on ranch organization and
operation, and study of institutional relationships such as effects on land

velues and rents, public land management, and incidernce of costs and returns.
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THIRTEENTH MEETING OF THE
WESTERN WEED CONTROL CONFERENCE

MAPES HOTEL, RENO, NEVADA « FEBRUARY 5-6-7, 1952
=

February S—Forenocn

9:00-12:00—Registration, Committee meetings.
Herbiclde and Equipment Exhibil, Mamn Floor, Stale Building.

—

February 5—Allernoon
REPORTS OF RESEARCH
Chairman, F. L. Timmons, USDA, Division of Weed Investigalions, Logan, Utah
1:00— ):10—Message of Welcome by Governor Charles Russell.

1:10~ 1:40—Relation of pH (6 the penelralion and translocation of 2,4-D in planis.
A. S, Cralis, Califorma Agriculiurgl Experimeni Slalion, Davis, Caltlorna.
|:40— 2:10—Factors which delermine the elfectiveness of growth regulator herbicides on
Canada thistle.
L. W, Rasmussen, Washingion Agriculiural Experiment Station, Pullman,
Washtington.

2:10~ 2:30—Control of whitelop by combined chemical, cropping ond tillage methods.
]. M. Hodason, USDA, Diwision of Weed Investiaalions, Meridion, {dabho.
2.30— 2:40—Recess.
2:40~ 3:05—The response of Thalcher spring wheat lo 2.4-D rates applied in low volumes
of oil and water carriors.
R. L. Warden, Monlana Agriculiural Experiment Statian, Bozeman, Monlana.

3:05~ 3:30—Weed con'rol in peas with herbicides.
C. 1. Seely, Idaho Agricullural Experiment Station, Moscow, Idcho.

3:30~ 4:00—1PC and 3-chloro IPC, their use as herbxides
Virgil H. Freed. Oreqon Agricullural Experiment Stghen, Corvallis, Oreqon.

4:00- 4:30—The Columbia Basin Weed Commiitee. .
W. Dsan Boyle, Agricultunsi, U. S. Bur. of Reclamation, Prosser, Washingion.

February 6—Forenoon
Chairman, B. . Thornion, Colorado Agricutural Experiment Station, Fon Coliins, Colorado.

8:30- 9:00-—Progress of ressarch on conirol of halogeton.
L. C. Erickson, H. L. Morlon, Idaho Agriculiural Experiment Station, Moscow,
{doho.

9:00~ 9:25—Biclogical conirol of St. Johnsworl.
James X. Holloway, USDA, Bureau of Entomology and Plont Quarontine,
Albany, Californio,



9:25~ 9:45—LChemico-scologic suppression of ribes in forested oreas.
H. R. Offord, USDA, Burewu ol Entomology and Plant Quaranling, Berkeley,
Caotlifernia.

9:45-10:05—Studies of herbicidal action on cquatlc weeds uvsing radicaclive 2,4.D-51.
H. E. Hosticka and W. T. Moran, Bureau of Reclamation, Denver Colorado, and
E. T. Oborn, USDA Division of Weed Invesligalions, Denver Colorades.

10:05-10:15—Recess.

10:15-)2:00—Questjon box, discussion of research papers and Research Progress Reporl.

“—

February 6—Afternoon

1:30—Imporiant range weeds of the Greal Basin from Ihe Ecological Point of View.
Joseoh H. Robertson, Assoc¢iate Professor, Range Management and Agronomy,
Universily of Navada, Reno.

Bureau of Land Management's Plan lor Halogeton Controi, 1952,
R. K. Pierson, Chie!, Division ol Soil Moisture Conservation, Washingion, D. C.

Weed Conuol Program or Irrigation Systems.
Paul Baranek. Regtona!l Weed Specialist, U. S. Bureau of Reclamailion,
Sacramento, Celifornia.

Chemical Formulations.
W. ]. Hanson, Agricultural Research, Weslern Division, Dow Chemical
Compony, Seal Beach, Calilornia.

6:00- 7:00—Cocktajl Pany, Nevada Room. With compliments of (he Herbicide Induslry.
{See Lis\ of Firms on Back Page)
7:30—Banquet. -
Floor Show, Sky Room, fecturing The Deeo River Boys and Eddie Filzpairick
ond His Orchesire.

“—

February 7—Ferenoon

9:30—Weed Problems of Europe. .
L. M. Stahler, Senior Agronomist, U. §. Depariment of Agriculiure, Columbia,
Missouri.

Business Session.

Regulation of Pest Conlrol Operalors.
Ajlen B. Lemmon, Chief, Bureau of Chemistry, State Depariment of Agriculture,
Sacramento, California. '

Soil Sterilonis.
W. L, Klat}, Assistant Manager, Poallic Coost Borax Compony, Los Angeles,
Colifornia. '

Physiological Principles of Brush Conirol.
C. E. Fisher, Superintendent ond Agronomisi, Texas Experimant Stahion, Spur,
Texas.



COCKTAIL PARTY SPONSORED BY THE FOLLOWING FIRMS

American Chemical Paim Ce.
American Cyanamid Co.
Coliforaia Spray-Chemical Carp.
Chipman Chemical Co.

Colloidal Products Corp.

E. l. duPonl de Nemours & Co., Inc.
Hurst Indusiries, lnc.

Miller Preducta Co.

Monsanto Chemical Co.

Niogara Chemical Division

Pacific Coast Borax Co.
Pennsylvania Salf

Pittsburgh Agricultura! Chemical Co.
Richiield Oil Corp.

Shell O1l Company

Standard Agriculiural Chemicals, Inc.
Siauffer Chemical Company

The Dow Chemiecol Company

United Chemical Company

W. R. Grace & Co.
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