


PREFACE 

This first comprehensive Research Progress Report is to be consider
ed a supplement to the Proceedings of the 1952 meeting of the . ~'re s torn t'!eed 
Control Conference. The objectives of this Report are to provide brief re
presentative reports and as comprehcnsive coverage as possible of the pro
gress that has been made in research on the different phases of ~·reed control 
since the last Conference meeting in 1950 0 

This Report represents the combined efforts of 63 individual contri
butors Horking in 14 proj oct com.,.,i ttees It has been possible to assenbleo 

the current information on vreed control in the v!estern Region only throw~h 
the close cooperation and persistent efforts of · the 16 men ,·rho prepared the 
project summaries and summary tables and of the committee menbers and othe r 
individual contributors. The Chairman ...rishes to express his gratitude to 
all of those ~.,hose assistance and cooperation have made possi'bla this 1952 
Research Progress Rep orto Special recognition is due Hro V. F. Bruns for 
his capable "lork in directing and supervising t he p8,ging~ indexing , mineo
graphing~ collating, and binding of the Report during the Chalrman l s absonce. 

Three indexes "Tere prepared to facili tate the locating of information 
easily. The Project Index lists the pages on 1rlhich thc various project 
summa ries, follO\,red by individual reports, may be found" In all cases the 
project sUrnr.1ary iTilmediately precedes the individual reports 1:1:1ich it sum
marizes. The Contributor Index lists all pages on ,,,hieh the contributor is . 
listed as author or co-author of individual reports OF slIDnarie.so Names of 
contributors and their addresses, if knO\"n, are given so that ' they ma~T be 
contacted if desired. The ~;eed and Crop Index lists pages on \vhich the 
response of ,,,eedy species orcrops to he:cbIcidal treatments are described" 
This index may be consulted in order to determine "rhere. information 'ona 
certain "reed or crop plant may be found. Frequently, a species may be- cited 
more thru1 once on a single page. 

It is the hope of tJ1e Research Section that this Report \'Till De of 
value to extension 1.'/orl:ers, regulatory per s onnel and ind'.lstrial represen
tatives interested in \,Tged control as ~~Tell as to . resea rch ~:lorkers. The 
degree to \'Thich this hope is realized may deternine ",hether separate Ro-. 
search Progress Repo rt s \-riil 00 as sembled for Confer~nce moe tings ~n the 
future. 

F. L. TiI'1rnons• Chairman, Research Section 
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tviilkvetch, ttoTo-grooved, A. bisulcatus -- 36 

Milk:\vood, poison, AsclopIas subvcrticillata -:-- 36 


. '~i .Milb1}'ood, purplo-flo~Terod, !l:.. purpuroa -- 21: 
Milk1:JOed, showy, ~. speciosa Jl 
Millet -- 14s 
Monkey flo1:.ror, Diplacus spp,. 80 
Morning-glory -- 152 
Morning-glory, large-flovTerod, Convolvulus sepium -- 37 
Morning-glory, Q. arvensis -- 1, 3, 4. 22., 145, 149,150 ,', 
Mountain mahogany, Corcocarpus botuloido~ -- eo 
Mountain misor~r, Chamaebatia foliolosa SO 
Mu;Lo ear -- 21, 30, 31 
jvjulc oar, ~Tyothia amplexicaulis -- 37 
Mullen, Vorbascum thapsus -- 37 - 
Mustard -- 10]), 102,"""111, 112-,-146, 153, 154, 155 
Mustard, Brassica sppo -- 122, 126, 127 
Mustard, ball, Noslia panic11:[ata-=- 122 
Mustard, black, Brassica-nigra -- 12~ 
Mustard, bluo, ChorisporatcnOlla -- 122 
Mustard, common, }3rassic2. a rvcnsis --122, 126 _ ". ' 

Mustard, ha rels-oar, Conringia QriontRlls -- 122 ' 
Mustard, Sisymbrium spPe -- 127 ' ---
Hustard, tansy, Dcscurainia ¢nnata -- 122 
Mustard, tansy, Sisjrnbrium incisum -- 122 
Mustard, tumblitlg. S. altissimum 122 
Mustprd, ., ... ild, §.. trio -- 96 

Noedlograss, groen -- 99 
Noodlograss, Stipe. sppo -- 51, 56 
Nettlcaf goosofoot, Chonopodium mural e 122, 127, 163I 

Nettlo, stinging, UrtiCB s~. -- 37 

Hottle, "rhite horso, Solanum elaoagnifolium _... 37· 

:~ightshado, black, SoI8:"i11iiJl!ligrun -- 122 . 

Nightshado. cut-loavod, S. triflorum =-122, '.:149 ' 

Nightshade, hairy, S; viIlosum -- 122 --- , 

Ni tgrass, Go.stridium ventricosum -- 51 


Oak, bluo, ~uorcus douglasii -- so 
Oak, dwarf live, S. \·rislizonii -=-SO 
Oak, interior live, Q,. torislizonii -- 53; 54, Sl 
Oak, livo -- 44, 45 
Oak, poison, Rhus divcrsiloba -- 4l+, 45, 59, 60, Sl 
Oak. scrub, ~u:orcus gambeli .:..- 44, 45, 54 
Oatgrass, tall -- 99 
Oats -- 112, 129. 146, 153. 154, 155• Oats, Avena s·)p. -- 149, 152 . 

Oats, 1,·rild -- 100. 102,- 105, 106,148 

Oats, 1rdld, Avona fatua -- 51, 103, 128 

Onions -- 103, lll.~, 115, 116, 129, 131, 11~6, 11.~8 

Onions, "rild, Allium 8.cumunatum --~15; "21: ' 

Orchard grass -- 90, 98. 99 

Ox-tongue, bristly, Picris ochiodos -- 119- .. '" 


Poar -- 1, 4 
Peas -- 100, 105, 106, 112, 114, 146, 147, 152, 154 . - -'. 
Peas, Freezonian -- 109, 110 



ix 


·

.. 

• 

Brush, ",hite -..:. 62 

Buckhorn -- 102 . 
Buckwheat. Eriogonum fascicula tum ~;.. .. 71~ . ', . 
Buck",hea t; wild, Polygonum convolvuius ' ll9 
Buffalo burj Solanum rostratum ~- 119 

Burdock, ArctiUffi mi~us'-- 33, 119 ,---

Burnet, SangUISOrta annua == 129, 130 

BUr rag"'Teed, Franser'f£i"'Tornentosa; -- 3:3 

Burroweed, Haplop8FPUS tenuisectus -=-74 
Buttercup, field, Ranunculus arvensis 	== 119 

Butterfly \<Teed, Gaura parviflora ll9 

Cabbage -- ll4 
Canary grass, Phalaris canariensis 	 130 

Careless 1"reed, .i\.maranthus palmeri! 	 119 

Carrot -- 117, 1~0 
Carrot, ,·,ild -- i12 
Carrot, false, Pseudocymotteris montanus -- 33 .. , 
Cattail, Typha spP. -- 141, 142,11:'3 --, ... 
Cattail, broad-leaved, T~'Pha latifolia -- TI, 34 , ,137, 138, 140,141 
Cattail, narro1,'T-leaved, T. angustifolia -- 137, 138, '140 
Ceanothus, "redgelecd, Ceanothus cuneatus -- 74 
Ceanothus, C. megacarpus -- 74 	 --
Ceanothus, C. spinosus -- 74
Cedar, salt~ Tamarix gallica -- 63, 69, 70, 86 

Chamise -- 44, 45,51, 52, 53 

Chamise, Adenostoma fe.scicula'tllm -- 51, 74 , 75 

Chaparral, \'Thi.tethorn, Ceanothus leucodernis~- 75 " 
Cheatgrass, :Bromus spp. -- 21, 22, 31, 101, 106,107, 125 

Cheeseweed, Malva ~arviflora -- 119 
Chenopodiurn, ~opodi urn album -- 117 
Chenopodium, C. murale -- 117, 122, 127. 163 

Cherry, sour ~- 3 	 --- -- 
Chic!a"eed -- 101, 102 

Chicbqeed, mouse-ear, Cerastium vUlgatum -- 34, 119 

Chick11eed, Ste11aria media -- ~19, 125 

Chicory -- 102 
Chicory, Cichorium intybus -- 34 
Chinquapin, bush, Castanopsis sempervirens -- 75 
Cholla, Opuntia fu1gida-- 75 
Cho11a, o:-sPIIlo"S'IO'r-=· '75 ,-
CinquefoIl, Potentilla fII1ipes -- 34 
Cinquefoil, P. glaucaphy11a ~- 34 
Clover, bur,-Medicagohispida -=-102, 	 120 

Clover, ladino, Trifolium repens var. 	luturri 43, 100, iOl,102, 


-- , 104, 161, 162 

Clover, red, .!. pratense -- !±.2, 100, 101, 103, 10l~., ~, 161~ 162 

Clover, sour, Melilotus indica -- 96, 	 120,125, 163 , . .,. _ ' ' 
Clover, S\1eet -- 103, IIj.8 	 -- --- . 
Cocklebur, Xanthium canadense -- 120 
Cocklebur, X. i talicum -- 120, 14-9
Cocklebur, x. spinosum -- 120 
Coffeyberry-;- California, Rhamnus califOrnica 75 

Corn, field or sweet -- 2, 5, Il, 12, 	112, 114, 129", 130, 151 

Cotton -- 110, ~32, 135 ,. 
Cottomlood, Populus trichocarpa -- 7'Y 

-




--

•• 

x 

Coyote brush, Eaccharis pilularis -- 75, 76 
Crabgr<iss, Digitaria sanguinalis -"'- '120, 125: , 

"Crabgrass, D. spp~- 125 -- 
Cress, garde,-:. -- 151 -- 
Cress, hoary, LepidhJ..m draba (Cordari~' .9-rabD.):"-~ll, 12, 41, 149 
Cucumbers -- 103, 114, ~ --. , 
Cup gras s -- 102 
Current, squa\'!, Ribes ~~ -- 76 

Daffodils -- 110 
Dandelion, Taraxacum officinale -- 34 
Danthonia, timber, Danthonia intermedia -- 34 
Death camas, Zygadenus-gramrncus -- 21, 22,~3, 
Deerbrush, Ceanothus integerrimus -- , 76 
Deer\'Jeed, Lotus scoparius -- 76 -
Doel'.: -- 10'2-- -_._-- -
Docl~t curlY9 Rumex crispus -- 34 
Dock, veined, Eo venOSllS-- 34 
Dodder -- 100,~102, ,103, 104-
Dodder. small seeded, Cuscuta ' arvensis 104, ~05, 120, .125 .. 

Elderberry, Sambucus glauca -- 76 
}j s ters -- 111 ---
Eucalyp tus, Euaalyp tus spp. 76 

, .J 

Fam!eed, Thlaspi arvense -- . 120 , 
' ... 

Fennel, dog, Anthemis ~tuht' - i20 
~. ' 

Fescue -- 90, 97 , . 
Fescue, Alta, Festllca elatior var. 9-.!.unde~ -':" ,go, 97, 98 t 99 
Fescue, chewings -- 9{--
Fescue, rattail, Festuca myuro~ --97, ,125 
Fescue, red -- 97, 99 
Fescue, tall -- 158, 159 
Fiddleneck, J.msinckia spPe ,~- 120,,1,25 · : .. 
Fiddleneck, ~. do~iasiaria -~ 120 
Filaree, red-stem, ~rodium cicUtariUrri -- 120 
}~ilaree, "'hits stem, E. moschatum -- 120 
Flax -- 157, 161, 162~ 153 ; . J 

;Flax, false, Camalina s8,tiva -- 120 . . . " : :; 
Flax, fiber, Linum usitatissimunVar. Cascade ' -!"'~96 " .. 1 ~_,' . i 

Flax, Punj ab -- 90, 95, 96, 129 ;130 .~-
Foxtail, common, Hordeum murimen -- 125 ' 

Foxtail, green, Setaria viridis -- lQ3. 120, 125, .126, 


Gariic, Allium:~in~ale ~-34, 12 

Goatsbeard, Tragop,ogon,-- '120 , 
 : 'j ". 

Goatsrue, Ga.lega officinalis ~- .12 
Goat~'reed, Hypericum perforat'uZIi -- .31 
Goldaster, hairy, Chrysopsis villosa ~35 
Goldenrod, decumbent, Soiidago decumbens"'":"- ,22. " ': ..i. ( 

. ,

Gooseberry, Ribas speciosum - 78 , . " .. 
Gooseberry, Sierra, R. roezli -::-:76,,77'. j ' ;, . 

Gooseberry, Tula r:e. '.!!.,'tula,rens~ ..:.... TIi ' 'J! .' , 
Goosefoot, narroN-loaved, Chenopodium leptophyllum 
Goosefoot, nettle leaf. Q. mllrale -- .'96, 1+7" 12;2 



xi 
Grama grass, olue. Beuteleua gracilis -- 22 

Granjeno -- 62 


Grass, oarnyard, Echinochloa crus-galli 90, 98, 100, ,103, 128 

Grass, oent -- 139, 155 ---' 

Grass, Bermuda, Cynodon .dactylon .,:- 18, 19, 21 

Grass, olue, Poaspp. --~, 57. 99. 102, 125 

Grass, olue grama, Bouteloua gracilis ~- 2~ 

Grass, brome. Bromus spp. -- 2, 10, 21, 22, 25, 31 , 90, 97, 98, 99, 


106, 123, 125 

Grass, canary , Phalaris canarierisi~- 130 

Grass, cheat, :Sromns s~t)p. -- 21, 22, 31~01. 106. 107, 125 

Grass, crao, Digi taria s::)p. -- 120, 125 

Grass, fescue, Festuca spp. -- 90, 9~98, 99, 125. 158, 159 ' 

Grass, foxtail, Setaria and Hordeum spp. -- 103-;-120, 125. 126, 

Grass, Johnson -- 18, 19, 20. 35 - - - ' 

Grass, love, Eragrostis spp. -=-102, 126 

Grass, needle, Stipa so?p. -- 51, 56, 99 

Grass, Nit, Gastridium ventricosum -- 51 

Grass, tall oat -- 99 

Grass, ,,,ild oat -- 100, 102, 105, 106, 128, 148 

Gras s, orchard -- 90, 98, 99 

Grass, quack, Agropyron repens -  16, 17, 18" 38, 155 

Grass, rescue, Bremus calharticus 123 

Grass, rye, Loliurn sPp. -- 102, 128, 152 

Grass, Canadian v!ild rye -- 99 - 

Grass, Russian wild rye -- 99 

Grass, stink, Eragrostis cilianensis-'-:. 100, ,103, 123 ' 

Grass, Sudan -- 111, 112 

Grass, tickle -- 102 

Grass, wheat. Agrop?ron S~)p. -- '13, ;27, 30,56, 90, 98, '99, 148 

Grass, 1-.ritch, Panicum S·')P. -- 100, 103 


GromHell, Lithospermum arvense -- 39. 93, 94, 120 

Ground cherry, Physalis spp. -- 121 

Ground cherry, P. looata -- 35 - 
Ground cherry, P. suoglaorata-- 35 

Guayacan -- 62 


Halogeton, Halogeton glomoratus 2i,24, 26, 27, .28; 29 30, 31 

Hareoell, Campanula spp. -- 35 

Hemlock, poison, Cicuta spp. -- 35 

Hemlock, poison, C. douglasii --35 

Hemlock, spotted,-Conium maculatuiil-- '35 , 

Hoary cress, Lepidiurn dra,oa (Cardaria ' d~/':l.pa) -- 11, 12, 41, 149 

Honeysuckle. Lonicera SUbSPicata -- 78-~- . 

Horehound, i,ftaruoium vulgare -- 78 -

Horseorush, Te tradymia spp. -- 55


• Horsetail, Equisetum arvense -- 12 

Jim orush, Ceanothus sorediatus -- 73 

Johnson grass -- 18, 19. 20 

Johnson grass, Holcus halepens,e -:'- ,22 

Juniper -- 44, 45, 71 

Juniper, ,Junipe rus monospfrma --78 

Juniper, IJtah, ~. utahensis -- 54-,-55, 78 


Ketmia, oladder, Hioiscus tr1onum--121 

Klamath weed, Hypericum perforatum --~ 


http:d~/':l.pa


xii 

Knapl,'TC'ed, Russian --,1, 7, e, 9, 12, 13. 11~5, 1L!'7, lL!'9 
Knaplrleed, ?.ussian, Cen tauroa repons :-"" }2, 36 
Kna)?i'leed, Russian. C. picris -- 150 
Knoh'Teed, Po1ygonum-a-vicu.1are-..:. 121, 126 
Knot\'feed, silver sheathoD., P •. 8,rgyroeolOOn -- 96, "121, 163 
Kochia -- 9, 10, f,9, 94 ,-
Kochia, KO<?hia sc(:paria - ... 121 

Lambsquarter, Chenopodium,album 111, 117, J.21, 126 
La.rkspur, 101" , De1phiniumgey:oTii -- 36 
La rkspur. Henzies, ~. menzi~sii --- }§.-,
Larkspur, plains; D. sppo:-~ 21, 22, 23 
Larkspur, tall, D;-bEtrbeYi-- 26j '36 " 
Larkspur, tall, 15,; occidentale -- 1§:. 
Lemonade berry, Rhu·s ovp.ta -- 78, 79' 
Lentils -- 151 -- - 
Lettuce -- 103, 114, 130 
Lettuce, blue, Lactuca pulchella -- ,26 
LottQce, wild -~ 101, 102 . ', 

Licorico, 'Jild, G1yc,Yrr;'li za lopido t a -- J.§. 

Li11ios -- 110, 111, 113 ' 

LocoNoed, l1hito or purple -- 21, ,22, ' 2.3:

Loco':rccd, Oxytropis 1D.mbcrtii -- 36 '. 

London rocket, Sisymbrium Irio ---r21 

Lo tus, Lo tus C ornIc:u::ra-tUs" =159 - 

Lovegrass, Bragrostis s)p'o' -;":102, 126 


, ' .Lupine, bUS~l, L1il?inus arborou.:! -- 79 

Lupino v mou,ntain, .!:. 1l1postris ,-- 32 '. 

Lupine, silvery, .!:. 8:rgon'tous' -- '21" 22, 23, ' J§. 


, 'Madia, Madia sppo -- 31 

Madrona, Arbutus menzicsii -- 79 

Maizo -- 129--

Mallo"" alkali, Sida hodoracea - 2.§. 

Nal101,"T~ bull, Malva borealis -- 121 

IVIa11m'r , common, !::!. ,nQg10qta -::- }§." 121" 149 


,'" ,rlia-llo1!T, common, M. l'otUl'IdifCi1ia . .:.-- l-,il ."', 

Mallow, It!.,, parvif10ra -- 96
f-ia1va, Matva S':Jp. -- 121 

lv"18.nzani ta, "'Xrctostaphyros spp& -- , 79 "'" . __ 

Manzanita l common, Ao mo,nzanita -:-0,::-J9 ::'i': .._ >:"~ 

~1anzani ta~g:tbcn:. .t-: 'patula' ' :"~ ,79·:; - :- : ','..: ' ,' ,,' ., Manzanita, ,;rhit0 1 oaf , i~" \riscida--79 :;' " ,, ' 

.• . J .:Marigold, largo -- 111-	 - 
• 	 Marigold, small -- 111 

l>1arsh older, Iva xanthifolia - 122 
Modick, b12.ck, Medicago lupulina-= U9 

. ,r· ·jVio1on, honoy dOH -- 130 - ., 
Mentzo1ia, stiff, Montzo1ia IDlda -- 149 
Mosquite -- 61, 62, 151 --
Mo squi to, Poru scrm1boan, Prosopi s s tromb1lliferp, -- 79 
Mesquite, velvet, Pol juliflora var'" vo1utina::...... 44, .rig, 47'4Ef.', ) "" t9 ' . ~ , 50 ,' 

- 71 ,1:1, 80: 
, 

Moxican dovil-\10od, "~s tor spinosus-:- 80,., :,' '" . 
Milkvotch, narro,'1-1 cavcd, Astragalus bip~:iJ,nat<'.i,-":;' 2..§. , 

" . ., ; 
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IViilkvotch. bro-groovod, A. bisulcatus -- 36 

Milb'lood, poison, AsclopIas suovcrticillata -:-- 36 


,;. ; ~ .;Millnveed, purplo-flol-lorod, :1.:.. purpuroa -- 21 

Milk':lCed, showy, .'... speciosa 37 ' 

Millet -- 148 - .- 
Monkey flol.ITor, Diplacus spp. 80 
Morning-glory -- 152 
Morning-glory, large-flo'fTored, Convolvulus sepiwn 37 .. 
Morning-glory, C. arvensis -- 1, 3, 4. 33, 145, 149,150 .' .. 
Mountain mahogany, Ccrcocarpus betuloid~ -- 80 . 
Mountain miser:r, Chamaebatia foliolosa SO :, 

Mu.;t.e car -- 21, 30, 31 : r" 

Jviulo car, ~\!yethia amplexicaulis -- 37 
Mullon. Verbascum thapsus -- 37 - 
Mustard -- 10]), 102, 111. 112-,146. 153, 154, ,155 
Mustard. Bras sica SPPD -- 122, 126, 127 
Mustard, ball, Hoslia paniculp,ta -- 122 

. ..~Mustard, black, Brassica nigra -- 122 

Mustard, blue, ChorisporatcnOlla =-122 


; I'-1ustard. common, }3rassicE'" arvensis --122, '126 _ ". 
' 

Mustard. ha rels-ear, Conr~ngia orientaIIS -- 122 

Mustard, Sisymbrium spp~ -- 127 -- 

f!.[ustard, ta.TJ.sy, Descurainia Pfilnata -- 122 

Mustard, tansy, Sisymbrium incisum -- 122 

Mustard, tumbling, S. altissimum 12~ 

Must",rd, .l."ild, '§.. irio -- 96 


, ' 

Needlegrass, green -- 99 
Noedlegrass, Stipp. S]?p. -- 51, 56 
1Tottleaf goosofoot, Chenopodium murale 122, 127, 163I 

Nettle, stinging, Urtica S)p. -- 37 

Hottle. \IThi to horso. Solanum elaoagnifolium _... n 

~~ Tightshade, black. SoIai11iiil!ligrun -- 122 

lHghtshado, cut-leavod, S. triflorum :::-122, .149 

l'Jightshado, hairy, S. viIlosum -- 122 - 

Nitgrass, Ga stridium vontricosum -- 51 


Oak, blue, ~uorcus doug1asii -- 80 

Oak, dt>larf livG, Q. t>lislizenii -=-SO 

Oak, intorior live, Q.. wislizenii = 53~ 54, 81 

Oak, live -- 44, 45 -
Oak, poison, Rhus divorsiloba -- 44, 45, 59, 60, Sl 

Oak, scrub, Q.uorcus gamboli -- 44, 45, 54 

Oatgrass, tall -- 99 

Oats -- 112, 129, 146, 153, 154, 155
• 
Oats, Avena S·ip. -- 149, i52 . 

Oats, 1.'rild -- 100, 102, 105,' 106,148 

Oats, \ITild, Avena fatua -- 51, lO3, 128 

Onions -- 103, 114, 115, 116, 129, 131, 11~6, 11!-8 

Onions, Hild, Allium acumunatum -- 2, 15; "2L 

Orcha rd grass -- 90, 98, 99 

Ox-tongue, bristly, Picris ochiodes -- 11~ . 


Poar -- 1, 4 1 • . 

Poas -- 100, 105, 106, 112, 114, 146, 147, 152 , 154 · ..· 
Poas, Froezonian -- 109, 110 
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Ponnycross, Thlaspi nrvonso --120 ... . 

Pons t.qmon, ?ons tamon r;ydborgii -- ' 21 "• 

Pepporgrass, Lepidium spp. -- 122 . 

Poriwinkle, VIncn lIIC'.jor -- 81 - 
Persimmon - ~ -- -

Phoasant e;ye, Adonis annuc. -- 89, 94, 95, 122, '127
Pignut, Indian, Hoffmannsoggia donsifl,ora --2l.-

Pigweed, Amaranthlj.$ spp.. --127 

Pig\·/eed, prostrate, A~ blit61'dCs -"- .12.2 

Pi~voed, rough, A. rotroflexus -- 12~127 

Pig\'1oed, tumbling, ll.. graecizans -::-r23-

Pimperne l, rod, .i\llagallis arvonsis 1 23 

Pine, pinyon -- 44, 45, 54, 55 
Pine, pinyon, Pinus eduli.s -- 54 

Pine, sugD.r ----rrr- . 
Pine, ,.,ostorn t1hite -- 46 

! ' 


Pine, . ,1hi to -- 44 

::Pinen~)pl0 ,.,eed, Hatricaria suavcolcns,...-·~ 

PinJron -- 44, 45, 54, 55 . ' '" 

Plan tain, buckhorn, Plan te~go lb.ncqoli;. ta .-..,- 21, 1~2, 12-3 

Plantain, common, ~. P.lp.jor ...- '21> 123" .. ; 

Poison hemlock, Conium macule.tum -:-r23 . 

POnd\ITeod • .A,merican, potamogo tonnci.d()~ "..,...13 2 , 137, ' 13e: 

Pond,,,oed, gigcmtic sago, !:. ip.t c rrupt'Us: :"'-:- .1),2, 133,134 ,.'. 137, 138 

Pond'11'oed, horned, Zannicho1li e:. De.lustri'i:; ...... 133~ . 131.~,. 135, 136, 137, 138 

Pond\'Iood, l ce-fy, potamogoton foilo$uS -- 132,133, 13.4, 135, 137. 138 

Pond':!ood, Richa.rdsonls, P. richardsonii -- 132,133,134,137,138 

PondtITood, sago;:£:.. pcctin2.tus -- 132, 134., 135, 137 

Poppy, Roomeria re~rac t1;l. - t23, 128. 

Potatoes -- 145, 1'+7, ];48, 1 '9" . 


" , :',':Povorty ,'Tood - 1t~ 

Poverty i'Teod, mouse-car, Iva axillD-ri's ".... 37 , . 

Povorty ','Iood, silvor-leaf, Fransori[', d.:i'scolOI" ' ;:--~ .2, ,13, 37 .:' 

povertJr 1'Teed, ~"oolj'-leaf, F 0 tomentose. .",,:, 38 (., 

Prickly p oar -- 62 - . ~ , 

Prick1;" pe ar, Opuntia ongelmnnnii -- 81 ·' 

Prune -- 4, 145, 155, 156 

Puncturo vino, Tribulus terrestris - 123 

Purslano t Portulac["l. oler[l,co£l, -- .123, 127


c.:-:.:~______---!';:O; --:--. _ ' , 

Q,uo.ckgrnss, Agrop~rron repons. 16, 17, IB, . ~, . l55 


Rabbit brush -- 21, 25, 61 

Rabbi t brush, small, Chrysothannus sPP;e - 2~, 56 . 

Rabbi t brush, C. nauseosus va.r. consimilis' ..- 61, 81' f
• 
Raddish -- 151

, j' ,

Raddish, ,.ri1d - 101 

Ra.g\'Tood, bur, Franseril:'. tQmentosa -- 38" 

Ragl"eod, common, :I.mbrosiaolnttb!' -- 123: 


'. ~ : 
. RagvTcod, grer..t, ~.,.o trifida -- .123" , 


Ragl"oed, perennial, ~. psilostachye. -- ~ ,.,. ,.". ', 

Ra61:TOod, \\Testcrn, !!" coronopifolia - ';';' ~ ' 


Rodborry, Rh~mnus crocoa -- 82 

Rodbud, Corcis occidental~s =: 82 


.~ ~.Rescuo grass, 3romus cath8.rticus:-....;...· 127 

Ribcs -- 44, 46, 47 




xv 
Ribas, Ribas cereium -- 47, 76 
Ribes, R. lacus tre -- 46 -
Ribes, R. nevedcnse -- 46, 47 
Ribes, R, roezli --46, lq, 76, 11 
Ribes, R. vi&cosissimum -- 4~ 
Roomoria poppy, Rocmori[', rofr2.cta -- 123, 12$, 
Rose -- 41+, 60 .. ------
Roso , California, Rosa californica 82 
Rose, "lild -- 63, ~65, 6b 
Rose, wild, Rosa notkana -- 82 
Rose, ~"ild, Rosa \'roodsii --b4, 82, 83 
Rushes, JuncussPP. -- 11l-3 
Russian thistlo, Salsol[', k2.li -- 123 
Ryegrass -- 102 -------
Ryegrass, Lolium mu1tif10rum ~- 128 
Ryogr e,ss, Canadip,n Nild -- 99 
Ryegras s, perennial or English, Lo1ium p .::: renne - 152 
Ryograss, Russian wild -- 99 

Sago , black, Salvia mo11ifera -- 83 
Sago, fringed, ,,'>.rtomisia frigida =149 
Sage, purple, "Salvro:-~eucophylla -- ~ 
Sage, ,,,hite, S. apirma -- 83 
Sagebrush, big -- 25, 26, 44, 45, 57 
Sagebrush, big, ArtGrnisip, tridentata --55, 56, 58, 59, 60, 61; §},. 84, 85 
Sagebrush, ble,ck, ).. 2orbuscu1:'o -- 85 
Se,gebrush, coast or California, A.californica· -- 85 
Sagebrush, s i1vcr I A. cana -- B5- --
Sal t cedar ~- 63, ' 69", -=ro- -
Sal t cedar, 'ranl[1,rix: gn,11ica -- 86 
Sandbul', conC11r"us pauciflorus -=-102; 123 
Sedge -- 102 
Sedge, Carex spp. -- 38 
Sedge, Nebrecska, C. nebraskensis 140, 143, 144 
Sodge, Scirpus sPP. =---rr~3 
Sodgo, water -- 137, 138 
Shadsoa10 -- 31 , . 
Shephord! s purso, Capso11a 3ursa':"pa:st.oris 123, 128 ' 
Silktasse1, Fremont, GD,rryC'.~ontii -- 36 
Ske1oton ',roed, Lygodosmiajuncea -.;; ' 38 -
Smart"rood, peronnip,l, Polygonum. coccIilium -- 39 
Snapdragon -- 111 . 
SneozoN'o od, orange, He1enium hoopc sii~-'24~ 25t 39 
Sno~,.borry -- 44, 60 . ' ' 
SnOi,rbrush', ,Ccanothu.s cordulatus -- 86 
Sorghum, grain -- 132, 135, 136 -• 
SO'\"I thistle, common, Sonchus olcraccus , ~,124" 
SO"I thistle, prickly, S. e.spor -- -:123 ' 
Spikm'leed, common, Centro~ pungcns 123 
Spinach -- n4 
Spurge, leafy -- 1, 2, 9, 10, 12, 13 
Spurge, leafy, Euphorbia osu1e. -- 1!, 150 
Spurge, spotted, E. macu1ata -- 123 
Squash -- 114 
Stinkgrass, Eragrostis cUie..nensislOO, ,103, 128 
Stipa, Stipa spp. --51. 56 , ' 
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Sudnn grt;1,ss -- Ill, 112 

Sume,c, laurnl, Rhus Ip,uriMa - .... 86 

Sunflouor; Holinntiins nnnuus -  124, 163' 

S\'1ootclovor, VoLt lotus spp~ 12[~ 


Sycamore, Platamus rcccniosa -"1' W· 


Tali-lOed -- 92, 93. 120, 125 

Tar\....ood•.Amsinkia iIitCrr;icdIa 
Tasaj illo -- 62 
'rolograph plan t, Ho toro theca grnndiflora -- 124. 
Thistlo, blessed, Cnicus bonedictus 124--
Thistle, Canada, Cirsium arvnnso -- 1, 4;5, 6, 7, 12~ 13L40, 112, '149 
Thistle, distaff, Carthamus lenatus -- 124 
Thistle, milL:, Sil~rbum marianurn -- 124, 123 

Thistle, Russian -- 10 -- ---
Thi s tIc, sow (common)', ·Sonchus olDrac(lus 123. 124 

Thistle, So\'.1 (peronnial), So arvensi s -- 40 -. 
This tIc ~ SOl.'1 (prickly), S~- aspcr -- 123 
Thistle~ star -- 101, 102 ----- -- 
Thistle, ye11oI'! stf'..r, Ccntauroa so1sti tif'lis. :.:...':" 102,124, 123 

Tickle grnss -- 102 
Timothy -- 21, 25, 99 

Tobacco, Nicotinna tob~1,Cum -- 11.~5, 149 

Toca.lotc, CGn~a1.1.roamQlitQnsis -'-- 124 
Tome.to ..:.- '131, 1[~9, 151, 152 - . 

Toyon, Photrnia i'.rbutif0lia "':-86' 
Trefoil -- 103h 161, 162 

Trefoil, birdsfoot, Lotus corniculatus -- 100, 101, 102, 104,' 159, 160 

Trofoil, prostrate, Lo cornicul[l,tus - 43 
Turkoy nmllein 1 Eromocnrpus sotigorus-::-:-124 

Verbnscurn, Vorbnscum sppo -- 31 , 37 

Vetch, hair2' -- 157, 158 

Ve tC{l, purple -- 129. ~ 


vTa torcro ss, true -- 137, 138 

Uator-cro1t!foot, l:Jhito, R9,hunculus B.quatilis -::-- )-3 2 , 133 

lTn torgrass - 102 , . 

~rn tergrass, Echinocll10a crus-galli -.:. 90, 98 i ,10Q; 103,. 128 

Vatergrass, Setaria ST)p .. --1°3,' 120; 125, .126 .. 

iIatcrwecd (submersed spocies) -- i32 to 139-;-150 

VTa tOr\\Tced, fl02,ting, Lonna ridnor ...... 150 . 

~;atfenroed, true, ..,';Jlach6.ds s:ppo - 132j 137, 138 , 139 

I'Theat -- 2, 6. 119 12, l[~, 15, 89, 91, 92. 93',,91+,105;" 112; 1 29', 13l.: 

I'!hoatgrass, Agropyron sppo -- 56
• IIhoatgrass. blue bunch -~,99. . ._ 

~qhoatgrass, crested -- 2.7~ 30, 90, 98,·99, 148 

irllieatgrass, intermodiate -- 99 

i'.Theatgrass, pubescent -- 99 

Uheatgrass, slender -- 99 

Uheatgrass, tall -- 99 

Hheatgrass, '.'!estern -- 99 

i~1hi te- top -- 2, 12, 13 

~Thi te- top, Lepidiurn spp. (Cat'o.aria s-;;p.) . .:..:.. 10 

lThite-top, tepidiurn ~ (Cn,rda:riCl. draba) -- 11, 12, 41 

,. 


http:Jlach6.ds


xvii 

White-top, globe-podded, Cnrd~ria pubesccns (H~nenophysa pubescens) -- 41 
Nhito~'reed (See \'rhite-t op ) 
1'Tild Carro t, Daucus ca rro ta -~ 124 
'11ild lottuce, LD..C tuCf'., scc.riola =-124, 123 

~- ~rild oats, AvOnEt spp. -.;; 51, 100, 102, 103, 105, 106, 128, 1l.f3 
i'Tild radish~hCtnus sp.tivus -- 123 
'!fTillo1:1, SEtlix' SJp. -- b3":b4. 36 - 
Willo\lT, s.--l£i:oirgak, -- 86 
"ti11 0\1' , n.lmond-lcavod, S-:-bebbiana -- 64, 87 
Wi11o~!, 'Sandbar, S. exigua -- 64, 63, 69, Bt, 37 
vli11o\,T, ye llo,,', S-:- luteD. -- 67, 6g, g3 
:'[i tchgras s, Panicum"C"'ajJillare -- 100-,-103 
1'!yethin, Uyethia amplexicaulis -- 21, 3D, 31 , .37 

Yarrow, "lestern, Achillea lanulosa -- 40 

Yorba san ta, Er~~~~c;.!yon cD-lifornicum gg 
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PROJECT 1. BRDADLEAF PERE}WIAL WEEDS 

Bruce J. Thornton, Project Leader 

SUMMARY 

Six cooperators presented nineteen reports "\Thich 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 2,4-D under certain condi
tions, showing considerable regrowth after three years of, spring and f all treat
ments. In another test 2,4-D proved to be a valuaple supplement to cultivation 
in controlling bindweed in a cherry orchard with no evident injury to the trees. 
Root studies of bind1'\'eed treated with 2,4-D indicated depth of kill resulting 
from different treatments and showed reduction of regrowth to be closely corre
lated with depth of root kill but that recovery ,was very rapid in the absence 
of competitive crops or follow up treatments. 

Six reports had to do wi th the control of Canada thistle. The combination 
of cultivation, use of gro,prth-regulating herbicides, and cropping to grain, appears 
to give promise and is being continued. The application in an apple and pear 
orchard of 2 Ibs. /A of 2,4-D in the sodium or amine salt form at the pre-bud 
stage in soring and again in the fall for four years practically eliminated Canada 
thistle without injury to the trees. , The application for two successive seasons 
of 2 lbs./A, 2,4-D as the sodium or amine salt, methyl, ethyl, on butyl ester 
followed the third -year with an ester at 2 Ibs. /A. and the fourth year with a 1. 
lb. /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 Ibs. /A. In one test, ho'wever, six years treatments with a wide 
range of formulations and rates failed to reduce a Canada thistle infestation 
to any great degree. 

Eive ,years tr(i)atment <If Rus sian knapweed in a favorable soil moisture 
location; subject-to grass invasion, resulted in 99% reduction of the knapweed 
1JIri th the differences in effectiveness of formulations or rates deere'asing as 
the test progressed. Another report indicated amine to be superior to ester 
in controlling knapweed and 2, 4-D to be superior to 2,4,5-T or combinations of 
2,4-D and 2,4,5-T. One years treatment with a:TJine at 6 Ibs./A. gave 90 to 99% 
control. The 2,4-D esters were most effective at 5 Ibs. /A., increasing this 
:rate being of no benefit. A progress report indicated that alter 2 years the 
most effective treatments with 2,4-D reduced the knapweed between 70% and 80% 
with no difference evident bet1PTeen a~ine and ester formulations, cut :'nth some 

, difference apparent between rates and time of year of application• 
• 

Repeated applications of 2,4-D esters or amine at 2 Ibs./A. over a 
four-year neriod reduced lea~ spurge 25% to 45%. Under favorable conditions 
4 Ibs./A. of the amine or ester of 2,4-D was as effective as 8 Ibs. but the 
latter rate was more effective under dry conditions. Seven treatments in three 
years at 1, 2, 4, and 6 Ibs. /A. reduced leafy spurge 70%, 85%, 90%, and 95% 
respectively. Combinations of amate with 2,4-D were more effective in reducing 
this 'INeed than either one alone, a 100 Ibs. amate + 41bs. 2,4-D/A. combination 
giving a 95-100% reduction. Prochlor gave complete eradication of leafy spurge 
at 600 Ibs./A. injectBd at 6 and 8 inches, and at 500 lbs./A. injected at 6 
inches, being superior to ~bon disulphide at 24001bs./A. Emulsified 2,4-D 
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was found to be inferior to 2,'4-D "ester and the Imllf volatility formulation was 
found to be somewhat sUpenor. Another report indicated polybor at )0 Ibs. !sq. rd. 
and polybor-chlorate at 15 Ibs/sq. rdj tq . ~.:ive 99% reduction of leafy spurge with 
sodium chlorate at 3 and 6 Ibs./~q. rd. giving 72% and 87% reduction respectively. 

' " 
Whit'e · top was r 'edticed75% w.fth' one application of the amine or ester of 

2,Lr-D at 21bs./A. and 95% to 98% 'yrhe'ri r'epeated for ifour years;' One :application 
of the amine or ester at 4 Ibs. /A gave 90% control. Esters proved more effec
tive \than amine \or 's6diUrri-'s'altof ,2;;4":'D ' in controlling white top unde'r dry land 
coriditions, rates of 1, 2, 4; and 6 l"bs. /A.'all being effEictive where bromegrass 
was in eompetition. . However, these rates did not ' coritrol whit:etop after four 
years treatment wher'e brorrte grass Was hot present. : Alliate an-d2,U-D combinations : 
were stiperior to 2, 4-Dalo1'ie and low 'volatilityeste'r ap'pear'edsomewhatsuperioI" 
to the regular 'El'st'e:r~ " 2,4,5-T was inferior 'and endothcilwas 'relativelyin'effec
ti vet :' In another' test the combination ofcultivationandcompetitive .cropping 
with the use of 2,4-D proved effective in ·thecontrol 'Of whHetop,three s.ea...;. 
sons giving 99% redllction when com was used and 95% in two seasons using fall 
wheat." ,Delayed' cultivation for tV<Toseas6hsgave 95% 'reductiori but there was no 
'cro'preturri,o " 

" i : .. 

I " . 

The treatment of silver leaf poverty-weed 'in Licob$.,:dey at .the late bo'ot 
'stage with ;thesodium i -altof 2,4~D 'at Ilb./A increased the yield 16% while 
at theotherex,treine thebutYlester.at 1 Ib./A. red11ce'd theyleld 38% and at 
It lbs./A reducedi t '59%~ " '.:. . . .;:' . 

. , .' ... . .' 

T'reatment o'f 'biscuitra6"t'infesteddry laird wintir ~vheat resulted in re-' 
duction of the weed stand' from 70% to 5 or 10% and' increased ,the' yield' ·bf wheat 
from 15 bushels to 40 bushels/A. . ' , ." 

,f.'. " , .- . . . " , " , " 

A single application of an ester of 2,4-D at 4 Ibs./A. be.forethe -appear,..; 
ance of the. flo',,,er stock or two years applications at 2 lbs./A. gave good control 
of wildoriio'n',the ester 'being superior to the ar~inefonn • . Some residual .effect 
on the wheat was observed the follo~ljirH>:' Vear whiCh was iricreasedby 'the addition
al sPr?-n(applica:tionespedall'y: :at the 4 Ibs./A'. rate. .' , ..' 

, .. 

" . ~ : ' . 

• 

. , . ' :. ':" 

' ,:; 

http:thebutYlester.at


3 

'. 


REPORTS OF INDIVIDUAL CONTRIBUTORS 

'Results df 'thre~ yeaTfs treatment of,fieldbind,veed wit,h 2,4-D on irri
gated heavy type $oi1. , Thornton, Bruce J. , This test is reported to' illustrate 
that, although field bindweed generally is quite susceptible to ,2,,4-D formulations, 
it may be q~te resistant, as experienced in this and other trials in the Arkansas 
Valley in Colorado. , The test involve,d the isopropyl ester of :2,4...D at 1 and 2 
lbs. /A.; the amine salt, 'at 2 and 4 Ibs. /A., sprirlg and spring plus fall appli-, ' 
cations, thettse of oil' as' a spreader, and three rates of water in the spray solu
tion; Each 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, observations made, af't,.er three years treatment 
indicated that the different formulations and rates used had very little effect, 
upon the' results, the 1 and 2 Ibs./A. isopropyl ester and 2 and 41bs./A. al11ine 
salt 'of 2,4-D showing no appreciable difference in effectiveness. Again spring 
plu's , fall GlPplications appeared superior to a single spring application the , , 
first year,. but after thre,e , years n,O difference was evident. Applying the , rna ter
ials in 5, 10, and 20 gal./A. of water had no appreciable effect on ~esults and, 
adding diesel oil to the spray~olutions at the rate of 1 gal. /A. was of n,o bene
fit. Reduction of the bindwe~dafter the three years treatment approximated 80% 
which 'is less than frequently"obtained with a single applicat10n 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 thebindweed~ (Contributed by the Colorado Agrl•. 
cuItural Experiment' Station. ) , 

Control of field bindweed in cherry orchard. Thornton, Bruce J. ,In 1946 
tests were conducted to determine the possibilities of using the 2,4-p herbicides 
in controlling bindweed under orchard cond:i.tions, the tests being located in a 10 
acre sour cherry orchard v,'hic;:h was quite heavily lnfested with field bindweed. 
Sodium salt, amine salt, methyl ester, and butyl ester, were used at 2 Ibs,/A., 
the treatment being replicated 3 times. Date of application tests were also made 
at six dates through the summer using the amne salt at 2 Ibs~ /A. In a field 
test the following , year the entire orchard was sprayed with a boom extending be
tween . the tre,es and giving full coverage, using the amine salt at 2lbs. /A. ' Very 
little: bindw'eed' was evident in 1948 and CO.ntrol was limited to ordinary orchard 
cultivation. In 1949 a limited area, apparently the original infestation, shoWed 
about fifty percent rec,overy with little bindweeQ.' in the rest of the ,orchard. 
Test applications were made in the infesteda.rea in July, the bindweed being in 
ea.rly bloom, having received an early cultivation. The amine salt at 1 Ib./A. 
and 2 Ibs./A. and a heavy ester at 1 Ib./A. were applied, using water, water plus 
oil, 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 si£,nificant difference between treatments except that the addition of oil 
consistently reduced the effectiveness ' of the amine treatments although showing no 
effect in the ester treatments• . Although there was considerable curling of the 
leaves of the lower branc,l:les and , sprouts of the cherry trees wbich were directly 
contacted by the various sprays no instances of permanent injury to t he parent 
tree were noted. The results indicated the judic ious use of 2,4-D her'bicides to 
be an effective supplement to cultivation in controlling field bindweed in or
chards of ' this type. (contributed by the Colorado Agricultural Experiment 
Station. ) 

http:af't,.er
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Depth of kill of bindweed roots as :result .qf . trya:t!'D.e~t ,wi th 2, t-D and 
2,t,5-T formulations. Thornton, Bruce J. One~half rod plots of field bind
weed were treated on September 14 with the butyl esters of 2, t-D and 2,t,,-T 
at 1/4, 1/2, 1, and 2 los,. IA.and, the amine salt Of 2,t-p at lit, 1/2, 1, 2, 3, 
and .4 Ibs ./A. Thebinp.weed , wa:;t ' i~ ,bloom stag,e;;~Wi¥.'~4'a.'irr,soil,rrioisture; having 
been: culti.va ted earlier in the sea.son~Treati.l'=!',:d;'s *ct~ repiic~ teq. ' three times. 
Depth of kill as aet~rmined by digeing a represerlt~tive' number of plants from 
each plot, approxiIDately six w8\9ks later, varied'froin 0 tb '10 . inches, with treat
ment .{l.verages rlmnlng fr9m , O,1~nch root kill for l/t lb. amine sa'lt of 2,t.:..n 
t,o 6 • .7 .inches for the 1 lb •. buty+ Elster of 2; t-D and 6.", inches ' for the 3 Ibs'. 
amine treatment. The 2 lbs ~ l;mtyl ester of 2; 4-D a.nd 2,4, 5-T and the t l,bs ... 
affi:ine salt of 2,t-D rankeq. ., pext, w"ith an av~rage depth of root kill of apprcxi·:"" 
mately,5' inches each.' The': i/t "lb~ aDd ,1/2 ' ibo-treatments were much iess, efIec':"" 
tive,: the average f6rallfo~muJB,tio,ris, being i ~ , and'2.6 ihches'resPectively, " 
wi th the 1/2 ~b ~ butyi es ter 6'f 2) 4:"'0 being, high with an average depth kill of 
3.4 inches • . The ' r~duction 'of the bindwaed i3-S indicat.ed by new top growth ' at 
the time of max:ing th8, root studi8S was closely co±+elated with the root kill, ,:. 
averaging ,12% regrowth for all p10ts, but this corre:ation was' not strongly evi:" ' ,' 
dent in July of the , '.to;liowing year ,when t.he ester pl .Jts averaged 64% return " , 
groVith and the affii~~ 'P'~9-ts ' 72%, i:QQ,icatil~g ,the , apility of perennial weeds' to re:'" 
cover rapidly fI'om treatment, in the absenc.e of ,competitive crops or fo;t:lowup 
treatments', . (Contl;'ibuted bythri! Col-brado,Agricultural Experiment station.). . , ... .. , , .. E- . , ', . .' . 

" .The eff~~t.s of2,t-D on Car..arl2,'th~s-::'le r~'9n:hp~'ds. i ," Brtine) v. Fe In 
19t8"initial applica.t~onsofanr,iJniI,1~ , ai:d sodium 5s~,tof2,~~~b. were 'made at ,~' 
rates of 2, 3, and 4 Ibs. jP" during the Hrapid-growth prt?:-b~d ~ , '..t ~'bud; II IIfull . , 
bloom, II "early fall regrowth," and "late fall regrovvth1"stag'es of CClnadathistle if" 
under:,:p,e,ar . and, prun!? tr~es (6 treatJT).~I.1t6 ,randomized wit~~n 3 blocks and repeated 
on 5 dif,ferent dates),. : Retreatinenb?~ '~ere' made on the ..lI pr-e,-bud, n and "full ,blc)Q!ll" , 
st,age-of-growth plots in Se.ptem~er') 'l'9t8.. Retreatment~ 't.!i~reafter were, made ori; ;;'~ 
all p;Lots in the spring' a~d fall.or 1949, 1950, and 19';t.. "All retreatments were '0' 

made ;!lith the same ch'emicals a'nd' at.-tpe same rates as tpe initial applications. ,::' , 
Plqts treated originally, in ,t,h,e , sprin'g and ' in' the ' fall recel ved a total' of7ipa . 
6 relevp...J.t, applicatio!ls) respectively. The expe!'imental 'orch?rd is'more or less' ,,' 
sub-irrig'ated and, the soil has a high salt content. . ' . ,. ' 

, . Original applications at the;"pre-bud ll stage of Canada ' t.llistle, fnll'owed " 
by retreatments . in the fall,; gave the best initial result ~.'. However, the earl,ler' 
differences dim-inished greatiy wi th .retreatmen ts,. ' ,Ul1qer" t,,~e orchard , condi tion~ " --, 
the soPium,. and amine salts of 2 ,4~D'appeared eq~al;Ly:effe'ctivep The origina:l . , 
appU,cat:i,ons ,of 3 and 4 Ibs./A. of2,4-Dwere:~1~gh.~~{'; inqre effe~t~v'~bn?anB:da, ', 
thistle, ,th,!3.I?i. 2,: lqs./A"$ubs,equent r:etreatJnen~,s!",ob,lH,el;'a~ed the lnl tlal dlffer"" 
enCeS and.' apR!lrently, vthEJre, waS: ,no' ad,vantage in "ap,plyi,n,g more than 2, lbs'./A. , per ' 

• treatment, !i'n,t.h:isexp~rim.en't o "can;3,da' th:istle ,has ..'qee:O , ~r~d.;lcated on 25',?f the . 
90 plots: ':under test. ,' Based upon n'\lmber' ot,piant , 'shoot~'./ th'e original stand has . 
been re.duc~d 98.5% as ;an over-all average'~ , ,',' . .. , 

Special precautions, were :ta~;en ,in making the 2,4~n applioations ,a:n'd ,~o . . " 
visible ~injury ,to the ,fruit tree& was detected Q" Chemicals for this experimen.t ' 
were furnished by the Dow Chemical Compa:1Y. ' (.contributed by the Div. of lNe~d, .. ," 
In7~sti gations, BPIS~, USD.A" and 1Nashington A'griculture Experiment ,Statio,n./, ~, " , 
cooperating.' ) ", , ,' .. 

.'" 
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Treatment bf Canada , thistle ' in a , thrifty, ' Well irrigated grass pasture , 
with 2,4-D. Thornton, Bruce J.Thesodium'salt,amine salt, methyl ester, 
ethyl ester, and butyl ester were applied at the rate of 2 lbs.//I.. Applications 
were made at the ' very early bloom~ full bloom, and late bloom sta.ges, thetre,a.t7" 
ments being replicated thi~ee times .S6il 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 redue tion 'in the Canada thistlE! of 94%, 
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 dH'ferent f orlInllat ions • D'igging revealed root kills up to 14 
inches. On July 8"of the third year the generally sparse stand of Canada thistle 
with plants ranging from a few inches to eighteen inches, wasgi VE3n ,an over-all 
application of butyl ester at 2 lbs ./A. , Return growth W<l:S very slow the follow
ing (fourth) year ' and 'by the 17th of September consisted of stunted' sickly " 
plants , varying in am'ount from 0 to 5% on the indiyidual plots. This time a spot 
treatment of 1 Ib./A" of isopropyl ester was applied. Th;e following fall the ' 
over-all reduction was over '99%. No additio!lal treatments have been made but 

=- no increase in the this tIe has beeh apparent over the past tviio y:efl.rs. , 

(Contributed by the Colorado ' AgricultUre Experiment Station.)" 


Resistance of Canada thistle to control by use of 2,4-D as evidenced by , 
6 years test. Thornton, Bruce 'J 0 The replicated plots wete located on a 
fairly fertile irrigated farm, but suffering frOm a shortage of water. Original 
treatments were made in 1945 at pre-bloom',stage using2;4-D in Carbowax, the 
sodium salt, the.arriinesalt and tre ethyl ester of 2,4-D at,l, 2,3, and 4 Ibs./A. 
In 1946 Butyl ester was substituted fot the 2,4-D in Carb9wax, applications again 
being made at pre-bloom stage with favorable solI moisture c9nditions e In 1947 
the thistle was mowed and treated 'lliSeptemb.er 'lYhen ' in a luxurious heavy rosette 
stage, the isopropyl ester being used 'at '1; '2" 4, and 6 Ibs ./A" In 1948 appii- ' 
cations were made at the late bud stage and again in '$eptember at the, rosette 
stage with several formulations of 2,4-0 :'imd 'one of 2,4,5-T at rates up to41bs./t 
No treatment was applied in the spring of 1949 -, Cl:nd by. the middle of September the 
average regrowth of the Canada this'tieapproached 90% 'with no differenc~ between 
rates ' or formulati'ons indicated.- · The t 'reatrnent was repeated on trie north halves ' 
of the plots at 'this time -but by"the latter part of June 'or'th,e following year 
the growth was as str'ong 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 field ,'was cropped to corn a¢ barley with the 
last three years inalfalfa.- " Howe'ver the thistles were ,treated as an isolated 
patch except that the infested are:;i was' :plowed and irrigated, when water was 
available, with the balance of the field 0 All' treatments were applied under 
favorable plant and soil inbisture:' cariditions. , ' ',' " ' 

• 	 Lack of competition with tolerant crops and the frequent extended dryness 
of the field, 'due to lad{ of irrigati'on water, rio doubt contributed to the poor .. 
results but cannot be held entirely responsible.. Since resultsof t.h'is kind have 
been evident in other tests and are riot uncommon in the fi'eld treatment of t:e r - , 
ennial weeds in general, much further research is needed- to determine 'the 
factors responsible for this uncertainty in the acti.on of the g~owth~·regulating 
type herbicides. (Contributed by the Colorado Agricultural Experiment Station.) 
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The control of Canada t.histle by-combination methods". Rasmui?sep, 
Lowell W. Canada this tle is ' th'e most widespread creeping perennial- weed i ,n the 

'	 state of Washingtono Previous tests h'ave shown this weed to be somewhat resis
tant to 2,4-D, generally requiring three or more years to effect a significant 
reduction in stand density. Large infestations of Canada thistle DC G-Ui- in crop
land, and since it: is desirable to keep these areas in crops, te~t~ were be gun 

, in 1950 to' determine t~e effeetivenes's of cultivation, cropping and-the use of 
selective spray's, 2, 4';"D and l CPA) on the' control of Canada, thistle and the pro
duction of crops.: Afield rleiar Puilinan~ Washington, which 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 wi th a duck-foot cultivator every 
three weeks throughout· June and July'. The thistle plants were then allowed to 
make growthduriilg the ' remairicIer ' of , the s\lmmer, and on September 14, 1950 , one 
half of the area -was sprayed with ti\o pounds per acre of 2,4-D ester. Three 
weeks after the spraYing the 'entire area, bOth sprayed and not sprayed, was cul ti 
vated with a duck-foot cul·tivatO't and then harrowedo ' On October 15 winter wheat 
was seeded. There was no apparent 2,4-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~ ' .. , ' 

,Thirty-six plots each 12 by 15 feet were staked out in roth the fall 
sprayed .- arid fall not , sprQ.yed ar~as , .for treatment during l,951.- Two materials 
were used, 2,4-D ester and MJPA ester, at rates of one and two pounds per 'acre 
applied at the early bud stage and 'late bud stage , of the thistle; ' One Chec'k ' 
or no summer treatment was included making nine treatments. A randomized, 
balanced inc~mplete.block design :with (k - 1) or four replicates was used in 
each of the areas. At the time of the early bud spraying the wheat was 50 to 75 
per cent headed and at thela tebud,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 ps,i was used and 32 G-. p.A~ was the volume applied. 

The yield of wheat was determined for , each plot , and separa te analyses 
were made of the fall sprayed and fall not, sprayed areas. , Within the fall 
sprayed a:r'ea there were nO signific'ant dif,ferences between , any of tre treat

'	 ments nor ' between the summer treated and untreated plots. ' The mean yield on 
, all 36 plets was 24.4 - 1.5 bushelspi:lr :acrei. Within' the area not - fall sprayed, 

plOts treated with the one pound per': acre rate of application yielded signifi 
cantly. more than those reeeiving t 'he ' t wo pound ' rate. ' ' The ' mean :of; ,the ' SURll1),er 

treated plotsdid'ilbt differ significantly 'from the untreated' ci1ecks.'. The , ' 
mean yield 'of ' these 36 plots was "15.0' .;. 2. 5 bushels per acre • 

After'; the wheat was harvested' the plots were maintained t o permit fall ' ,' 
regrowth of the Canada thistla ':plahts as ,an indication, of' treatment effect on 
stand. On October 11, 1951~obunts , were miJ.de wi thin a l ' by 10 foot quadrate in 
each plot. Wi thin the fall sprayed plots the average number of t ilistle shoots 

• 	 was 7 ' per quadrate and tJie s-urnrrer treated ' plots had an 'average of 20 thistle 
sh oot s per quadrate, while the check plots average 41 shoots. ' These plots will 
be continued, using sprlrigWheat to be , seeded in 1952 and applying the same 
summer spray treatmentS. ' (C~ntributed by the Washingtoh Agricultural Experiment 
Station, Pullman, Washington.) 
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Tne effects of 50il sterilants on Canada thistle infesting irrigat.i.~ 
ditchbanks. ' Bruns, V.; F.On October 25, 1949" square rod' plots were laid 
out at various intervals along a 3/8 mile section of Canada th, is tle infested 
di tchbank. .All plots extended from the top of the di tchbank to the waterline, ' 
Four plots~ treated with sodium chlorate, were extended to encompass the 
bottom of the backslope_ Twenty treatments were arranged systemati~ally with
in three blocks. The chemicals applied included sodium chlorate ,in both the 
dry and spray forms at 4, 5, 6, and 8 Ibs ./sq. rod; apropr"ietary compound, can. 
taining approximately 60 percent sodium chlorate, in the spr8¥ ,form at 6, 8, 10 
and 12 Ibs./sq. rod; a soluble borate, containing 6686 per cent B203' in the 
dry form at 10, 15, 20, and 25 Ibs./sq. rod; and a two to one mtxt.ure of a sol
ubl~ borate and sodium chlorate (49 per cent B 01 equivalent and 25 ~r cent2sodl.um chlorate) in the dry-form at 6, 9, 12, ana,15 Ibs./sq. rod. Ralnfall, 
sufficiient 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 leaching. 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 plan~ 
shoots per square rod surviving on the relatively dry shoulders and top of the 
ditchbank ranged ftom ° to 5, with all chemicals and rates of application beirg 
highly and apparently equally effective. Follow-up applications were limited 
to an occasional spot retreatment. In the more "subby" area at ' the base of the 
backslope the results were not as satisfactory, ~lthough 8 Ibs~/sq. rod of the ' 
sodium chlorate practically eliminated Canada thistle on one of the plots. A 
2- to 3-foot marg~n along the water-line proved to be the greater problem area. 
The number of plant shoots per square rodsurviviqr at· the water-line ranged 
from 13 to 251 and blanket ·retreatments 'were fre qu Antly 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 wat~r-line was further 
reduced by retreatments, considerable growth of Canada thistle, as well as annual 
weeds, remained in September, 1951. Evidently, the effectiveness of these soil 
sterilants was greatly reduced by the high moisture content of the soil along 
the water-line. On the other hand, near ly 100 per Gent control of Canada 
thistle waS maintained on the shoulder and top of the , ditchhank following re
treatments. Only a few scattered plants, weak and chlorotic, were detected o~ 
the otherwise denuded areas in the fall of 1951o (Contributed by the Division 
of Weed Investigations, BPISEA, USDA, and Washington Agricultural Experimental 
Station, cooperatingo) , 

' Results of five yearstreatllBnt of Russian knapweed with 2,4-D .. Thornton, 
Bruce IT ~ These plots were located 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 
2,4-D were applied at the rates of 2, ), and 4 Ibs./A., each treatment being re
plicated four times. The test period reported covers 5 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 reduc.tion of the, knapweed of 53%, to be 
somewhat better than the other three formulations which averaged 43% reduction 
with no differences between them.. The 4 Ibs. /A. treatment was consistently . 
somewhat better than the 2 and 3 1bs. treatments although the difference was not 
of practical significance. With two years treatment the amine salt appeared 



most ~ffectiva -with. " <1 :growth ' red~ction ·of '83%" .the ~~otb~·;t',~1itsE) :formul.at:i:ol:l~giving 
practlcally equ~.l result saveragiI1g 73%r~d:uctloI'l. ·The sa'1mf:i:gu,res applied to ,' 
the ratel:! q,f appliQ~tiori,. the 4. l'os./A" treatment giving' averageredutt:Lon o'r'83% 
and 2 and JIbs'" being equal ,elt 73.%.. ' The thIrd yeats :treattnent'sresultad 'in 

' fUI'ther reduc.tiQn of the 'knapweed with ' an overall average o"f 92%'1 the" amine ' sal t 
againJ,.ooking best ' wi th 97% 'reduction, the butyl ester showing '95%" th~ ethyl 90%, 
and, the sod~tlm salt 89%. The' 4. lbs./A. rate 'showed' an 'averag'ereduction of 99%" 
averaging 100% fr"r th~ amine sait',' 98% for thesodi:um salt and butyl ;e~t81~, and ' 90.% 
for tte ethyl ester.. The 3 ' and 2 lbs:!A. rates aVera'ged' 92'% and '87%;J.'espet'~tively" 
The. same trends continued the fourth year wit:q.all d~fferenees ' los ing sig;tificancB 
as the .overall reduc tion r~ached 95%. ' After ' the fifth treatrne nt the kna-pwe.ed was. 
reduceq .over 99%. On~t 22 plot.sshowed an.y khapweed to be present, and ·'0i:, the.8.e 
only ,q ,plots ;showed ov~r 1% 'regrcwth, mos-t , of' them reading "trace" II ()fthede ,~6;, 
plots)~h6we.c;i a If)% regrowth~ , These were' 'aqji:lcent;indicating the presenee .: of:; 
t,he knapW~ed . to 'be due 'to erlvironmen tal /c ondit:lOIlS, age 'o"f original plants" or. ' 
s 'ome other factor or factors 'rather tharitrea'bnerit differences.. The test wIll be 
continued to de'terniirie ,whether c'oinp;leteeradlcation cah be obtainedo 
(Contributed by the Colorado Agricultural EXperiment Station.) 

Progress report on two years treatme'rit ·:Of Russian knapweed"w1th formuh,tions 
of 2,4-D and 2,4,S-T appli~d ih " ~pring, spring and falls and fall. Thornt~n, 
Bruce ,J. . ,The rather extensi'v'~ ' knapweed area orr which this test was located was 
isolated and n6n-culti'vate.d, ,~e.ing cutoff frOOi the rest of the farm by a large 
irr,igatio.n, ,cana19 The soil vias 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 b'qi:,yi 'ether ester) of 2,h-D were applied at rates of 
2, li,and 6 lbs ~/A. 'for the salt formulations and 1, 2, and 3 lbs./A~ for the , 
ester formulations, Previous tests having indicated about half as much ester as 
salt to be required to produce the same effects. Treatments were replicated 3 
times. Applications were made in the S pring; at the bud stage, :the growth ooing 
'very heaVJr and up to 30iriches ta:ll" At the time of th~ fall applications ~lots 
which had receivectthe spring treatments were characterized by plants varying 
from the rosette to pre';';bud stage. The plots receiving only ·the ' fallapplieations 
wer0 in the bud stage haVi~g ~een 'mowed earlier in the sumner to have them.in 
the proper stage for the . l8. t>e treatments _ The ' spring. applications .were mano in 
June and ,the fallappli~tiohs lh$eptembero Since ·the ' general pattern of the 
results of thetreatIDentswere 'qui~esimi1ar the . first· and ,second ·years, with 
the reduction 'of the knapweedaveraging 43% the first year "and 68% ,after two 
years, only the results of the two years treat~nts are reported. ,' . The greater 
effectiyeness of the esters as compared to the salts of 2,h-D as indicated in 
pre~.ouswork,'was :,n.ot evidenced inthis ·te$t, tp-e2, h; and 6 ' lbs./A. rate of 
the salts wiui 75%' reduction'of ' the knapweed : being superior ·: to">the 1;' 2, and 3 ' ·' lbs./A. _rate.. o:t: thf~st~rswith 66% reduction. At the 2lbso/A• . rate, whieh was .. 
the only i'at,e i1;1 t,h~ t~'st common ··to both the ' sal ts 'and the esters.;- they w~re 
equalineffectiviness~ each with a reductIon of the knapweed"of68%o No cj.iffer-:
ence was appa:r;',ent in the effectiveness of. the two salts at any, of thepoundage$, 
each giving 68%:. 19%, and 78% reduction rM~ctively for the 2, h,and 6 ," 
lbso/Ao rates. The est~r$ gave a reductiohin knalWaed of 57%, ,68,%, ,and 72% ' 
respect.ively for the 1,2, ' and 3 lbs./A", ' rates; with some differences in the · 
reductions as ' based on the different ester formulations, 1tlich were such as to 
indicate the 2,U,$-Te$ter: to b'e one of the least effectiva and the h~avy este,rs 
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to be among the : more effective -of the ester; formulations. Average knapweed' ,re
ducti ons for - the spring',; spring ' p.lus fall, and ~all appiications f or the ,sod~um 
ant. aJt4.n,e sa~ts , were 77%,80%, and 67% respectively and 69%, 73%, and 62% re'';'' 
spectively for the ester formulations, the , consistency of these results through
out the tests indicating spring applioations t ,o be s omewhat more effective than 
fall applications and th~t ' the ~ncreasedreducti&n of ,growth resulting f~ om both 
spring and fall treatments was not ,sufficient to justify the increased cost of 
the combined' applications. ,, ' , ' 

~nat effect the alkalinty of the soil has on the reaction ~f , thasalts 
and esters is problematical. At the , be'ginning ' of the t~st very littlekochia 
weed was evident in the area, Qui with the reduction of the knapweed the pl ots 
became strongly invaded by this weed, th~ growth coming in followin~ treatment. 
and the amount present quite generally being in direct relation to the' degree 
of reduction of the knapweed. Cattle 'pcistured in the ' area did noi graze the 
knapweedbefore treatment but,as ' frequently is experienced, were 'attractec). ' to 
it after the application of 2,4-D. A tkther interesting angle is that they ', 
nON graze it inside and outside the test, "qr~a regqr:r,less of whether 294-D is ' 
applied or 

. 
not. 

. . . . . 
(Cont:i-ibutedby

.'
the Colorado . Agricultural

. 
Experiment Station) ,. 	 . 

Effect of 	'2 !4~D, amate, anc:l: other herbicides on :leafy spurg~·. ' Krall, 
J. L. Replicated square rod plots' of leafy spurge were treated with 2,4:-t , , 
ester at 1,2,4, and '6 lbs./A. during May and July ih 1948. The plot's were 
retreated three times in 1949, Vvhich incl1:lded one fall treatment o In 1950 
two more treatments' were ma~e.. The rate of top ~iJ!l ,was, inpr:'oportion to the 
amount of 2,4:-D a.:pplied. After the se'ven treatments' in three , years the one , , 
pound rat,e reduced th~ stand 70 per centJtlie two pound rat~' 85 per cent! four ' 
pounds 90 per cent; and six pounds "95 percent. ' ' , ' 

In 1~42 combinations of 33,- 66, ~nd 100 U,s./A. of amate with 1, 2 and 
4 lbs./A~ of 2, 4-D as wel~ as 33, 6';', and 100 l'::s. aniate artd 1, 2, and 4 lbs~ 
of 2,4-D ' alone were~p'Pl~ed . on ciuplicate ~quare rcdplots heavily infested 
with leafy spurge~ The: combinations of aIJl.ate and2,4-n were more effec'tiva 
than either 2,4-D a'lone; 6r' c1mateus,ed alone. Combinations Of 33 :4, 66:'4, ' 
and. 100:4~educed stands: 70.80, 85:"90 and 95-100 per cent' respectiyely. Com
binations With lower ratE3s of2,4.-:::J and amate resulte6. in stand re~ucticns 
correspondingtothE3 ' r'ate~a'pplieci o ' A4 pound retreatment of 2,4-D ester in 
1949 did not decrease the per cent of istand in 1950 0 " 

, During May of 1949 p 'rochl'ol" was tested in heavy infestations of leafy 
spurge~C Rates '~f 4{)O,500~ . and 600' poU:rids ' per acre were injeoted ' at 4, 'G and · , : 
13 inch depths spaced at 12 inch 'intervals. ' , ('ne plot was treated wi th 2400' les.' . 
/A. 'of carbbnbisu1fid,e as :' achel':.l{, . Complete eradicati "n was obtaine&. from the . 
Goo pound -rate 'injected atband 8' inch (lepths and the 500 pound. rate 6 inches 
cl.eep~ The. '400 potind rate ga;ve 90 per cent at the ' (, inch depth and c ~rresp6n~ed 

• 	 to the 2400 pound carbon bls'u1fide piot o' I'n 1950 one plot wi tli prot3h1or' in• 
jected.6 inches deep a,t 500 'l bs'"dA. during late" Junewas only 75% effective, 
s oil moisture' evidently being low~·' The soil where tests were c cnductec. is a . 
clay loamo . ' . " '" , 

In 1:150 emulsified 2 , 4-D and low vola. tile, 2, 4-D were applied at 2, 4, 
and 8 poundsper'acre.C Gmpared to corresponding rates of 2,4-D ~ster, the 
emulsified.: 2,4-D was 20 per ' ceht.ie~s e~fective and' the lON volatile ester 
was fr(>m 5 to 10 per cent more effective. ' (,Contributed ty the' Montana · , 
Agricultura1 Experiment station~ Central Montan.i Branch ' Station, . MoccaSin, 
Montana.) 
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The effect of sodiu.m chlc:rate and ,boron Jompounds on leafy spurge. 
Thor,nt ()n, Bruce J. , " Sod~um u)11orate', at 3 and 6 lbso"/sq,; rd~ '" and bo'I'asc-u ' at ' 
15 ,~nd,JO ll:)s .. /sq,rd, were applied inth.e , dry' form; polybor ' atl;;'and '30 lbs o • 

/s(f.ro,~ ' an~ PC?~Ybor ...chlor'atj3, at 7~' <;lnd 15 Ibs./sq.rd. were applied in the dry 
form and ,also 'as,a 'spray'; in wa:tt;!r~' , Tr:eatments"were made in ' the 'falr andreplJ.- ' 
oate,d ', three',times":,,Re~di~gs 'Ii year, later indicated thepolybol"·dry at '30 Ibs, 
and"the, 'p,61yb,Qr-chlotratewet at,J.,,5-l.bs, to give 99% reduction in the'lEiafy , 
sp1ll'g,e iP'9lY,bor wet at 30 lbs. ,gave 9,8% 'reduction and pOlybor-chlorate dry at r 
15 lbs~gave 94% reduction~ PolYoor at 15 lbs. gave 78% 'reduction .for b"th dry 
and wet applications ,and ,polybor-chlor~toa·t 7~ lbs. gave 67% and 80% reduction 
respectively for: the dry and wet :appli;cati ,ons. 15 and 30 lbs. borascu (dry)' : : 
gavo 75% and 9Q% r~duction ',respeoti"olyand 3 and 6-lbs. of scdium :chl:erate(ctry) 
gave 7.2% and 87% re4uction•. No ,differenctS wa,sevident hetween the dry' aha. ' sprcii ' 
applicatil'l:)S Elxcept: w~th tne :polYbor-chlorate where :the spray applications were; ' 
somewhat'more ef~ective, ,especially at · the lower rate Which, at: this rate, 'may' ' 
be a function , ot: uniformity., Qf application, , In general'it . appears that little" , ' 
if anyth1.hgisgained by,applying these materials in , the spray form. ' Plots in 
the same vicinity which ha~ l:>~en treateG. 4yearsprevi ously with !J orascu showed ' 
very lit~l.e recovery of leafy spurge while those treatecl.with sodiumchlcrate 
were 't€coming'quite heavily reinfestedo Kochia and Russian thistl~ invaded all 
plcts except these i{reateci. ,with the sodium chlorate , and :polybor..chJ.;o~ate. 
(Contrio~~e.~ by: iheC,olcr.~dOAgricu1tti.ral ExperinientStation~) 

.-.\ .

A"g~peral ireport on 'fou~ year~of r~,search cnthe use of he-rbicidss 
fer thecohtr,ol of white ,top(Cardaria spp. ). Krall,. J,,, , L; ' Ex'pe-riments '< 

for the pDn~rol ofwhite:\iop we.re started in 1948 at· three differ-enti loca.. 
ti ons in Contral ,Montana,. All tests, were ,ccnducted t on a square ' rodbasio wftri.' 
9i ther 'ctup'licate 'or triplicate plots.• 'Results were1)ased on uno..ontfblleii ,,' 
checks. At ,~me lopati,:;.n b~ome grass,; s'eeded by the. farmer one ye'ar'oofore' ,.' 
tests were $taf.ted,~~<f.ec;l mata:ria;tly iri'the ..c ontr 01 of: white top. ' Corres .. , 
ponding r,ate~ of, sste.I', :amine, and.sodium , salt~,of,,2,4-D 1ndicated that ' under' ," ,," 
dry-land,.conditions the as·teT ,formul,a'IAons were' more ',effec'tiV'e. Rates of,l, :' 
2,4, and 61bS),/A: : of ?,4-D ,est~r-; ', applied , twim~,annually~ were' all eff'ective 
after 3 , YElar~yv~re brom~ gras s· ,was',in" e cmpeti ti.oil. .However, where br~e' " 
grass was not a, fa.ctor .,tne abuye ,rates :: did not , effec'tivelycontrol white top 
even aft~r ',A ye~rq oftre9-tment. , Rela.,tively low"rates ,of ~ and 1 p onnd' of ' , 
2,4-D applfe~at 2 and 3 week int.er1.als proved tobe',an endless prooess'&s new 
shoots wO\l]l~ apPt3ar a f:E3w · d~ys af:t~ b?eatment. · Residual pre-emorgen,ce treat... 
ments of ,2¥, ' 5,and.10+ps./-A. , of',s,odiUm salt were "n'otaseffective as " . . ," :,':: ' ' . 
foliar ' ap~1:46~t;i;ons. ,2,'.4,.5-T ·wa$, Xas "gom ,li1it .not 1;-etter than t~e'''2, 4-D 'est'~r, ' 
CombinatiQqs:, of" <\m9-te q,lld, 2 ,.4--:D ,-at rates of 100: 4~ '66:'4, and 33: 4 '~ave 'kills" ' 
of 30-49,. 4,5-20) . ard .~~::1..O pj3r oent,,·bettar. than 2, 4-D at 4 pounds per acre~ 
Grass m~;x:tur~s" br<\'~cic~s,ted ! op,:p'lo.ts ,recaiving rep,eated applicatio'nsof 1, ,, 2,; , 
4, and .~: Ibs:./Ao:, ~f ; 2 :,~..,D<il,d: noib be.c:ome'establishad after two years,' Indi-' ' 
eating tha..p.' re:s.1dual 2::,l.,,~:q,, : may·haye a.ff'ooted:· 'germina,tidn,Emulsiffed 2,4..D " 
applied at ,2, ., 4,,;and~ ;J.bs./~,,~,:was ·not. as:- sffeCtive as ' the 2, 4~D ' ester. '" Low , 
volatile 2,4-D ester at rates of 2, 4, and 8 lbs./A. was from 10 to 15 per: ~' 
cent more effec~;Lve th~n ',f ,J~\D ' e~ter.,Endoith.ol ' at '2', 4;" and 8 lb's./A;' was I, 

relatively lneff~ctiva ;as 'qtand, ' :red1,l.ot-i ons:; weTe only» ,lO, and, 30' per,"ce;nt' 
respectively"' ,, (qp}1~r~bu~d.:_ by; ; Montan~ ,Agricultural ,Expel"iment Station) ~ . 
Central Montana. Brc;l.\lch ~.tat~ c.n,.. Moccasin~ Montana',)' ; ,~ ', : " ' , 

. , ' , . " ... 
' .' . 
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Con.trolling white tbp( C~plaria&a~} ~:np 2,4":D. ",Hodgson, Jesse.,llito . 
White top, often ca.l.led hQary cress, ha.$ prqv~n .to,.pe sensitive tq2,4-D 
treatments • . However; ,stage of growt1}anq. .plant ' act~vity definitely influence 
the effect of 2,4~D on this plant." . . . '. ." . ' . ,.,' 

Amine, ester~nd sqdium salt forJIlations of2,4-:-D were applied at rates of 
1.5 and 3.0 pounds per acre. "PIO:ts we,re (m~. square r'od in 'siz'e and treatments 
r,epl~cated four ·times. · " , .. , ' . ' , 

, 2,4-n applicati~ns. were found tobe 1ll.Qs.t' effective' at, the bud stage of 
, growth in ,the spring arid on iate f~ll ro~tte·stage. ofgromh ina 'previous test. 
This test compared the above rat,es and types of 2,4-D inc,ontrol of white top on 
these two stages of. growth. 'Thetes'!;. a,pplicat'ions~ consisted of single treatments 
each ,Seas'on in spring or fall, anliitvm treatmeritspe~ season in the :spring and
fall 0 , , ' ' , , ' , , ' , , ' ., ', ', " ' .. ' " 

A comparison of the averages. of all treatments on the different dates ' , 
showed the amine and 'ester formulations tb be about 'equal inc,ontrol of hoary 
cress. The sodiums-alt was less €lffective than E3itherCiznine or ester. ' ', '- " 

Greatest reductiono'f white top from any singl.e treatmen,t was caused by , . 
the 3.0 pound rate of amine applied to' late .fall rosette growth" rhe 3 pound rate 
of 2,4-D was more effective in controlling wh;i..te top than the 1.5 pound rat'e when 
single applications were made. 'However, after two or more successive treatments 
in one season ,or separate seasoristhe kill caused by the 1.5, pound rate was much 
nearer that of the 3,,0 pOUnd'rate apd there was , little adval}tage' in using the 
heavier rate when 4 successive treatments were inade~Averagekill for the 1.5 
pound rate of all materials was 36 per cent from one treatment ' in the spring. 
The similar figUre for t,he 3 pound rate was 63 per cent kill. Bowever, 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 94 per cent killo 

After one seasen of separate spring and fall treatments. of 2,4-D on white 
top there was 15 per cerit more kill caused by the fallt~eB:tments, . hO\VEnte.r after 
two seasons of treatments. in s'pring and fall there w,as nO · differeric.e whether 
treatments were made in the . spring 9r fall. ' . ' 

, TWo treatments per year spring and fall gave average kill of, all ' rates. of 

85 per cent after one seasOn as ' compared to 53 per cent kill for all rates ' applied 

once n Again after two. seasons white' top ' control on plots treated 'once .each year' 

was only slightly le~s than ~n 'piots: receiving treatmen'tstwice each yeare :; ' . 

(Contributed Oy Cooperative We,ed Investigations, Divi.sion of 'Weed Investigations, 


. Bureau of Plant ,Industry' SoiJ,s :~n~ Agr~cultufal Engineeri ng;"'Uo , S. DepcirtmeTlt of 

Agriculture apd The Idaho Ex.peritnent StatioI?~) 


. . ~ . , ', ' ., 

Control of white 'top (Cardariadiabk)bycolllbined: cheridcal, 'cropping and 
tillage methods. Hodgson, Jesse M· The most~ffe:ctive control of white ' top 
"("'CarCiaria draba) was obtained in this test .bycon\.bining the proven weed control 
methods' of cul'tivation and c.ompetitlvE;l cropping with chemical treatmeTlts of 2,4-D • 

.This .study of the ~ffector: several' combina t '10ns' of compsti:tive ~.roppirig~" culti • 
vation and2,4-D spraying on white ' top was begun in 1948." T~eco~bih~d pr·ograms. 
in the test involve 2,L-D as a selective, pre-p;J..cmtihg and late.' fi3.l'l 'spray vdth '" 
compet:itive cr'op's of spring. wheat., field cor'n; winter whea't. '<i.r(bar1ey~ Delayed 
cultivation wascompare'd in two differentcrqppfng programs·...·..-· Uh.:trsa:ted }?lots and 
plots treated only w~th 2,4-D were also included. An established infest~ti,~~.of 
white top waS leaejed for the test and areas r/IO acre in siz.e were used as test' 
plots. Each treat~ent was r'epl,icated three tim~s. in the, : i~st. : ' :." ... ..,. .'., ' 

Field corn and 2,4-D spraying were tested ' in severa.1com,binatiorts. The . 
best program involving corn involved treatment of white ' top at ,'the'budstage "in 
the spring follow,ed. in 8~lO .days, by pI-OWing, seed bed preparation and seeding 
'field corn~The vihite ' top 'irifesii:ition was redUced "99' 'per cent after three ~ 

http:infest~ti,~~.of
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seasons of this program. Field corn that was selectively treated with 
2,4-D caused ~nly 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 . rlOt treated ydt~ .2:' 4--ri increased ,slightly during 
the three , cropping' seasons. ' 

COmbination of 2,4-D, cUltivation 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 ot growth in the spring. Some regrowth 
on these plots appeared 's1'x weeks' la.ter~ · The ' plots ' were then cultivated at inter
vals of 8-10 days after emergence of white top until time for seeding fall wheat " 
A total Of six cultivations were made in 'the pertod'. , The wheat was seeded in the 
fall and an app1l.cation of 2, 4-D made -in the wheat the following spring ~ , This 
program caused 95 per ' cent' reduction in white top · in the two seaso'ns~ ' Delayed 
cultivation at a 14 day interval the first season and 8-10. days 'after emergence 
the second season also caused 95 percent reduction of white top and involved . 
twenty-one cultivation operations. 

Plots tre~tedeach year only with amine or ester 2,4-D at 2 pounds per acre 
had decl'eased the' stand of white top 54 to 64 per cent respectively for the two 
materials,after 3 years. These results show that 2,h---n used alone was less 
effective in controlling white top than when it was combined with cropping and 
cultural practices • . ' Also control by cultural practices alone was effective blit 
did not allow any crop return as when 2,4-Dand cropping was used during the 

. control period. Observations on untreated check plots indicated that the number 
of white top shoots had increased 245 per cent during the three seasons~ . (Con
tributedby Division 'of Weed Investigations, Bureau of Plant Industry-Soilsand 
Agricultural Engineering" U0 S • . -Department of Agriculture in Cooperation with The 
Idaho Experiment Station.) 

.• Control of Russianknapweed; leafy spurge, Cana.da thistle, and white top 
with growth-regulating 'compoundsQBohmont~ Dale W. Randomized rod-square plots 
replicated three times were located on uniform infestations Of RUSsian knapweed, 
leafy spurge, ,Canada . thistle, and white top in 1947 and treated with various rate~ 
of 2,4-D and' 2,4,5';'T, ranging from 1/4 to 2 Ibs. per acre. After J cOr,lsecutive 
years, the 2,4~5-T treatments were discontinued and the rates' of 2,4-D "were in
creased tota'nge from 2 to 61bs per acre, each concentration being ' applied both 
once and twice a year,, ' Thus a comparison was made of the effect of ~ 'f4':';D t concen

~tra,tions rangmg from 2to 12 Ibs~ per acre. ' Single treatments wer~niade at the 
bud stage of grom'li. and thedoub18 treatment'S consisted of application at the pre
bud stage and retreatments on the regrowth about 60 dayS' latero Actua:l plant 
counts were made 'a.t ·the time of treatment and the following year 'todetermi~e the 
percentage control obtained. 

Russian knapweed . 
. Theper¢e!}tcontrolresulting from treatments of 2,4-DQr 2,4,5~T have been 

quite errat'ic over the 5-year period; however, certain treatments were cons~stentl 
niore effective than others.. The 2,4-D amine f.ormulation has consistently produced 
better cOntrol thana similar concentration of the ester formulation. The2,4-D 
is superior to the' 2,4,5-T compounds, or mixtures of 2,4-D and 2,4,5-T. T'he amine 
formulation at the ,rate of 6 Ibs. per acre applied twice a year has resulted in 9C 
t 'o 99 percent control ' after 'one 'year I s ·treatment., Lesseramouhtsof the amine 
produced 50 to 70 percent control vvhen applied two times a year Q The most effect
ive 2,.4-D estertreatmeht was the 41bs~ per acre treated twice a ,year. This 
treatment controlled 75 per cent' of. the weeds. Heavier rates of the ester did noi 
increase the percent corit'rol; 

Canada thistle 
Froman average ' of 4 years I data no growth-regulating treatment was ,found to 

http:app1l.ca


13 

• 


eradicate Canada thistle completely although 2 Ibs. ' of the amine 2,4-D controlled 
99 per cent of the original stand. The 2 Ibs;, 2,4-D treatment was found to be 
superior to any lesserooncentration. Between 50 and 70 percent control was " 
obtained the first year , o~ treatment with the ester or amine; however, additional 
treatments of the same concentration effected' only 5 to 10 p~r cent additional , 
control each year ba,sed up~m the original plant cotihts ~Whet-e' there was an 
average of 6pla.nts per square foot ,at the beginning of the experiment there 
remained an average of only 1 plant per 4 square feet after 4 treatments~ On 
the basis ofbne year r s results, the 4 and 6 1bs. per acre of 2, 4-D killed 70 to 
90 percent after 'one year's treatment o ' 

, Leafy spurge , 
Control of leafy spurge with growth-regulating chemicals has ranged from 

Q to 65 per cent as a result of one treatment per year. Rates of 4, 6 and 8 Ibs. 
per acre of 2,4-D have been more effective than ' lower concentrations. However, 
with good gro~ingconditions at the time of treatment, the 8 Ibs. concentration 
has not been significantly better than the 4 Ibs. treatment. Where dry condi
tions prevail, the 8 Ibs. treatment of either the ester or amine has produced 
better control than lesser amounts. Repeated applications of 2 Ibs. of 2,4-D of 
the ester or amine over a 4 year period hasresuli:,e<i in a control of 25 to 45 
per cent of the ,original standQ 

White top 
White top was effectively reduced by repeated applications of 2 Ibs. of 

2,4-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 4 years 
has controlled 9~ to 98 per cent of the original stand. Those plants which sur
vived 4 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 
4 Ibs. of the ester or amine at the pre~bud stage of growth. Treated wheat 
seedlings growing in the white top stand were notsigni.ficantlyreduced by the 4 
lb. treatments ,and were much more , vigorous than the untreated check the following 
year. 

It is apparent from the data presented that 2,4-D is superior to2,4,5-T 
for control of Russian knapweed, Canada thistle, leafy spurge, and white top. ' 
While 4 consecutive years of 2,4-D applications have controlled as much as 99 , 
per cent of the originalstand1 no 'treatment ot treatments with growth regulators 
has completely eradicated .the weed in question. Rates of 4 and 6 Ibs. of the 
ester or amine applied once or twice a year appear to be more effective in con
trolling the hard-t,o-kill perennial weeds than lesser amounts of 2, 4-D. (Contri
buted by the Wyoming Agricultural Experiment Station.) 

Effect on barley of treating with2,4-Dat the late boot stage for silver 
leaf poverty weed , (Franseria discolor). Thornton, Bruce J. Treatment in a 
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 2tfeet high and 
beginning to head. The poverty. weed was in the flowering stage. Applic~tion was 
made with a tractor mounted boom covering a swath of 24'. Each plot was two boom 
widths wide and of sufficient length ' to equal one acreo Treatments consisted of 
sodium salt, amine salt, iSopropyl ester and butyl ester of 2,4-D at 1 and It 
Ibs,.jA. A heavy rain fell during the night following treatment.; ,Five days 
later there was little evident difference between the 1 and It pound rates of 
each formulation but considerable difference in the effects of the different 
formulations. The plots receivirigthe 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 of the barleyo The isopropyl 
ester plots showed much gr6~ter effect, all tending to lodge but especially so 



in the nozzle path~ which were 9f such width as to comprise about 50% of the 
plot area •. ' The effects were by' far the most severe in the. butyl ester pJ..;ot:S, 
the barley being" heavily lodged' 'inane direction ' aiinost as th ough a fiood of 
water ' had passed' over the plots. ' 'As harvest ' time approached the barley had, re
cov~red 'andwa$'e~ec't i:Q all plots, being'normal ' in ' appea'rance in the sodium salt 
and' am~ile' 'salt plots but about J and 6 inches shotter respectively in the,isoprop~ 
and butyl ester plots, the . nozzle paths still being evident, especially in the 
latter. · Yield r ,esult's ~n bushels per acre for the i 'and l! pound treatments' 
respectively w,ere as follcvlT 3 .t . :sodi,um ';;alt 77 ~ 7 and 68:~0, . ~mine salt 70,,6 and 
62 ~5, isoprop.:,rl ester 5803 and c'2.5, butyl 8Cter' hll}5 and 27.7. Yie:c. of un
treated barhy was 6704. There was no reduci(i¢n in ' germination of th~ barley 
from any of t >e. plots~ .. following harvest ,t[~ cr,e . was no green weed grovv" i;,h, either 
annual .or per8nnial, except in the sodiUm salt plots where a few greenish poverty 

· weeds were evident 0 , Digging revealed ' depth of root kill of' the poverty weed to 
vary f,rom practically none in. the S9dium salt plots up to twelve inches itl the 
other p;Lots wi;t,h' iittleconsistent ; ditference between them" . (Contributed 'by 
the. Colora.~o . ~.6ricult~al Efperiment: Stationo) ' . ' . 

", P~~.c~rit~f;·~ · ~eI;1~,H'Y-' of ; biscui. troot (toma:~'~.unt l€pt~carpus) as : r-~12, t'3d to 
yield 0f ~vint .,;r Wh <3:j·6' ; Tingey, D., C~ Bisc~H tro6t) a native 6fwestern r'anges 
has invaded a - considerable acreage of d:;y land wheat in northern utah and southern 
Idaho. This weed. ~s , f~Fgely a problem on heavy lanci with poor fnternal drainage 
such that' the moistU:~'e --is reta.ined late into the Si38.S0n" This prevents ' early 

.spring- tUlageo This vi~ed 'matures relatively early and largely completes it·s ' · 
· groWth by the tirhe the landis d:~' y enol'.gh to tilL: ' . .' .' . 

.. > ' . EJi:~jeriments hQ,vebeeh under way for a numberc:': years to determine ' if'thi~ 
spec'ies could l?e controlled by Some of the newer chemiCal3, particularly 2,4.:..b·. ·· 
A further objective was to ' d,etermine how serious' a compet1tor the weed is 'with dry 
land wheat as m~asuredby ! the yield of wheat 0 This r 'eport "d.eals ~riI~lar~ly: with ' 

· t"tlis latter phase of the ' study. .' . .! ' . . ..... . 

" r .'. Various 2,4-D and' 2,4,5,..;.T products; applied at different rates and 'at differ, 
ent, stages of growth, were made on a series of plots whic!!. were treated once ' each 
year'dUring 1949 and 1950. ~ From these tests, stage of growtp wl'len treated and 
amount 9f ,cheni.~cal· app:q.,ed: had ' a' pronounced 8ffect ' on reducing,' the weed ' population 
In 1951 no add::.tional ch~rriical t:ceatments wei~ematle on the ~rea " Acre yiel'dsof 

'wheat wore determin~d QH" ~il ; th~ plots treated during the preceding twoy~ats~ ' . 
Plots were' equivalent to obe squar~ rod in area and the wheat" yield~ were"deter
.Illinedby taking four square meter samples froin each plot. : ' ,. '. . .. . .. 

From' this yield data taj,{en . from , this series . of plots with"va'ryingdehsity 
of biscuitroot on them it was possible to deterinlne to what extent biscuitroot was 
affecting the .yield of w:j..nter wpeatunder these, dry land conditions. On untreated 
plo-tE,l tre- weed- density t'n 195i: ayeraged',about 70 per cent and ,the , wheat ,yield 
averaged about 15 bu'shels to" .~h~ . acfe GOn the . better' chemical ~r~a.tinents - the. :vv:~ed 
del;1si"ty had been red~ced to 5 or ' 10 .per cent,," ;, lNh¢at grown under these conditions 
'[:l.'veraged 40 bU2hels "to thE) ac:re~ ' Plots with Yi,e'ed, densities va~ying b~t'ween ~hese 

" twgextremes gave corresponding ' yields o .. The:ce wa's a high negative ' correlation be
" t ween ' t!19 density a'Jd whc.9.t yie1dand the; regression was eElsenti ally linear~A 
good ' p~rt of this effect . on wheat is undoubtedlyassoc;iated with. the facttmit the 
bisc'~j,'ttoot, ' being' a perepnial, has , about the same effect ' on th:eianddurin.g the 
fallow y¢a,r a'~,. if a cr9P ' of wheat had bee~ g rown" The we~d ; ariparen~ly neutralizes 
the' effect .Df"th~ I;>unirrier +:allow. as ,. well as. competing with the wheat ·during the year 
the land. is' ·cropped. (Contributed by the ' Utah Agricultural, Experimenf sta~ion.)

", .': . . ~ . .. . . . . .. . '. 
,' . : 
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Control of wild onion in , dry 'land wheatvdth 2',4-D. Tingey, D. C. Wild 
onion (Allium acumunatum)' is a common weed in dry land wheat throughout Utah. To 
what extent this early maturing weed reduces wheat yields is not known. 

From earlier studies made on land infested with blscu±troot 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,h~5-T and mixture 
of 2,4,5-T and 2,4-D appeared definitely less effective" ~hah the 2,4-D alone. As a 
result of this data it appeared possible that '2,4-D could be used to control this 
comnion .weed. ' ' 

Anexperiffie~t Was started in the early spring of 1950 on an area heavily 
infested wi thwild oniqn. Ethyl ester andtri-ethanolamine salt of 2,4-D were 
tlsed o These~vere applied at -various rates and at two stages of growth. ~ major, 
objective was- to determine, if possible, .t6what extent wild onion ,reduced ' the 
yield of winter wheat. - Theexperimeht has not advanced ' sufficiently to determine 
this latter objective. 

Ethyl eS,ter of 2,4-D was definitely more effective in the control of wild 
onion thah was tl1e tri-ethanolamine salt. Amount of chemical needed to get a 
reasonably good reduction in the stand of wild onio,n from one treatment was four 
pounds to the acre. However, one application each year for two years v{ith two 
pounds to the ,acre appears to give about equally good contI-ol with less daniage to. 
the grain. , , Early applications are necessary b!3fo~e there is any visible appear
ance of the flower stock. 'The ester applied early,at a rate of four or s:l.x ' 
pounds to the acre reduced the density of wild onionte 4 per cent a -s compared to 
96 per cent on the untreated plots. ' , 

Following the treatments made in 1950 it was observed that these heavy 
dosages of 2,4-D had caused considerable damage to the wheat. However the yield 
of wheat on treated: plots was about the saine as that on untreated. Either +,he 
damage to ~be -v~heat had not reflected itself in the yield, ,or else the competition 
of the onion on ' untreated plots was enough to offse-t any advantages of the chem- 
ical treatments in checking the weeds. - , 

In the fall of 1950 the experimental area was plowed and again pJanted to _ 
Wheat. In the late fall of 1950 and again the ea:rly spring of 1951 it was evident 
that there had been a residual effect of 2,4-D which reduced the stand of wheat. 
Furthermore, there was a definite 2,4~D effect on the plants that, did emerge. 
This damage c.oupled with re-treatm!3nts made in the spring of 1951 resulted in a ' 
reduction of about 33 per cent in the yield of wheat 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 w' J!'rom this it would <:ippear 
that most of the reduction , in yield in 1951 was associated with the treatment made 
in 195tratherthan the residual 'effect on ,the treatment made in 195b.If this , . 
is the case ,then such plahts ' are relativ~ly mote susceptible t02,b-D injury than 
normal plants., {Contributed by the vtah ,AgricuJ,.tural ,Experiment S:tation.). ., ', ' . '. . .~ 

• 
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PROJECT 2. PERENN!AL 1'JEEDY GRASSES 

H. Fred. 'Arle, project.' Leader ', 
',', " 

REPORTS OFINDIY!DUAL CONTRIBUTORS 

" 
Controi,of qUackgrass-with herbicidE?s. Timmons, F. L~ Exploratory 

spray applications made at , ,Logan, Utah, April 6, 1951, compared CNU ()-p
chlorophenyl-l,l dimethylurea at rates of 20, 40, 60 'and BO lba.jA., sodium , 
trichloroacetate (TCA) at 160 and 320 lbs"jA., and sodium chloratE? ql.t'480 and 
8001bs.!A. All of the treatments were duplicated, on piots 15x18 feet '1p,hich 
extehded across a quackgrass-infested irrigation headditch,and into the edge 
of an alfalfa field. Approximately five inches of rain , ,,,ere received during 
'the' first six ",eeks after the treatments. The alfalfa' field \"as irrigated 
twice during the season and \'Ja ter flowed through the head ditch for each of 
these irrigations. 

, CMU at 20 lbs.jA. reduced the stand' of quackgra.ss 80% on the ditch bank, 
75% in the bottom of the ditch and 100% in the fieldo ' Allheavier rates of 
CMUgave complete eradication in the field and nearly complete elimination 
of'quackgr'ass both ,on the ditch ban?s and in the bottom of the ditch. There 
\"as novegetativegrowtb., in the bottom of the di tch at the end of the season 
despite the heavy leaching during the use of the head, ditch forhTo irrigations. 
CMU at 20 lbs.jA. reduced the stand of alfalfa in the field 65% and killed all 
of the alfalfa at heavier rates. " 

.' '. 

TCAanP;so,diurn 'chlorate \"eremu.ch less effective on qU8.ckgrass. At the 
end of the seas'on ,the , heaviest rate of TeA had reduced the stand oruyabout 
70% in tne field and ,:C;Il the diteh banks epd 50% in the bottom of the ditch. 
The heaviest rate of sodiUm e;!llor'ate hadreduc-ed the stand bf quackgrass 
95% on the di tch "banks but only 30% and 25%, respectively, in the field and 
in the bottom oithe ditch, \·,here hl0 ' irrigations during the season apparently 
leached the chemicals from the soil before they could become ef'fective. 
Both rates of sodium , ch10rate killed an of the alfalfa but TCA produced 
only a temporary reduction in vigor from \,'hich the cilfalfa ' recovered ,to full 
stand and, vigor by the end of the seasone (Contributed by the Division 
of Weed Investigations, BPI SAE , USDA, and the Utah Agx'icul tura1 Experiment 
Statton cooperating) •. 

Rec!3nt experiments for the control ofq,,-',aclcgra~s (Agropyron repen~l. 
Renney;. A. J. I Freed" V~ H." Laning, F. R. The ability of isopropyl N phenyl 
carbamate (IPC) to give selective control of mar.ymeir.bers of the grass family 
has led naturally to an investigation of its effect onquackgrass o Early

• work established the need for an oil carrier which would aid the ch&mica1 

to reach the developing tissues of the grass roots and rhizomes. Five~lO 


pounds of IPC and 80-120 gallons of aromatic ltreed oil \"ere used in these 
earlier trials. Little difference was noted when t"ettable 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 \.,hen growth l..,as around 9 inches high rather 

•than shorter, probably because the greater leaf area enabled more !PC to be 

moved to the crown and underground parts. , These plots also indicated that 
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the follow up practice (disking) had a definite effect on the control of the 
quackgrass. Only the renlications having a combination of oil carrier for 
the IPC followed by cnlt5_vation gave any si€mificant control. i'.s moisture 
and temperature relations influence the length of time of residua,l tox.icity 
of IPe, time of application was examined next. Plots were maintained at the 
same stage of {!rowth by mowing and were sprayed in May, June, Julwa.nd 
August. The percentape control increase r: from n.2 in June to 70.1 in j'ngust. 
Similar trials carried out in the months of August, September, and October 
shoWGd no significant differences at the 5% level for the different times of 
application. .soil r'loisture teI),ds to be very low in Ore ,cron soils between July 
and Octo1)er. During th(~ summer of 1950, mixtures of IPC and other cheni cals 
1"ere sprayed on quackfrass Dlots. The combination of maleic h,vdl'l"zide at Lf 
pounds Der acre s"')rayed on(~ week ahead of the IPe at l? pounds Fave r ,Q.4ot . 
control, the best of those tried. The most r8cent trials involving 44 treat
ments 1"8re· set out in September, 1 G51. These Dlots have bee!'"! giV8n a 
Dreliminar,v readinr bro Jt1.nnths after spray:tnp'. T"Then examinsd, ['"rass in check 
olots 1;'!<lS thick and ,crrowin.p' vigorouslY while the rlots showinp the ')() st kill 
of oURck,"T2SS evidenceo only? or 3 blades per 90 S(lllare feet. 'T''.felve pounds 
of 3-chloro isopropyl nhenyl carbamate per acre sprayed '''hile r0totillinr And 
IRO pounds of trichloro acetic acid(~0t), the latter~ot rototilled in, fave 
the best control <lnd were riven e('1ual ratinp.s. 'T'he regrowth of hrofldl eaf 
seedlinrs nfter ? m0nths was pTeater in the TCt than in thp 3-chloro TDr, plots. 
It wa s ohsdrved also th2t ;"here thp- 3-chloro Inc: was rototilled in weter an" 
the oil (80 paHons of j~. • 2-. 80) 3Pl)lied on thesnr:f'ace ? da,vs lateY' , the 
oercentage control. was comparabl, to the treatment in vrhich t.he oil W2S 
incorporat.ed 1~Jith thG chemical. 

}dditional.r'3adinps .:::n0 treatments will he mad" 0n these l')lots in the 
sprin,f! of 1952. (Contrihut8d by th" OrA(?'on A/!ricultural EXr>eriment Station. ) 

The effects of TrA on quackfrass. Bruns, V.F. Two sGrarat~ blocks were 
laid out in a ou<'ckgrass infested orche.rd having a relativel,v high v:::\ ter t.able 
durin,/! the g-rowing season [' nd subsequently . reou1_ring no surincll irripntion. 
Initial aDPli cat~. ons of the sodium ann. ?'-II,lOnium trichloroacetates, each pt 109 , 
163.;, and21P Ib5;/A, VoTere f:1p.dc consecutively on ;i[ay 4,1948, and on 
arJ.oroximately the fifteenth of er.. ch sUX3eedinp month throup'h Pover:lhJr. In 1949, 
13 s8cond eXDerimt.Jnt of similr r desi,f!n v'ras st:crt" d in Dn ODen a"'ea of tho orch,l rd 
immediately edjacent to the F l 48 exp"riment. Initiol <lD!)lications of the 
sodium tri chloroac(;tat,e only 1',;'3re m&de in lbrch ,md on approximptdv the 
fifteenth 0: ecch following nonth through fTovBl"lher at rates of 130, and 150 
Ibs./l'. 

Snrinp and summer arnlic8.tions of Tr.[ 'pr~v(3 d entirely ineff'3ctiV8 on 
OUR ckprp.ss. Undouhtedly, the lack of rppre ci"ble rainfAll durin!! thuse periods 
of th :~ serson "",'.5 the prj.J'1cipe.l f<lctor. AplIHcHtions fllDde in Seotem1)er) Octo\)er,. 
End uoveMoer fave GxceJlert control of quackgr.:o,ss throu p'hout the follo'dn,P' 
foll, winter ,<'nd sprinf" months. However) r <3 pTolJI,th of' oUHckpT '?, ss on plots 
initially tre&ted during the fall r.lonth-s he{!an to emerpe ,md d <-)velop rapidly 
durinf the; Of rly DB rt of the foEo"in,O' month of ,Tune • 

.Since previous experiments han ",honn that quackprCi ss repTol.'rth usudlly 
c.ol')ean~dduring the early part of ,TunA follov..ing '[<:,.11 Apolicctions o:~ rrrt\ , 
plots initially trcfted in "ltf.'Ust, September, 0ct6ber., Gnd Hovernbf.,r, 1949, 
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were retrfated in lCpril,1950, in order:to take advantage of spring, rains that 
mip.ht occur'. The rates of retreatment were thA s,me c:S those us~d for the 
initial p.pnlicC'tions. Residue on plots .v'ns either burned or re,kr-)(l off bef'ore 
retreatments 1"ere made. The retreatments appeared .to effect further cpntrol 
of qllackf!rc:iss throughout the spring rmd summ~r months of 1950. HO'HeVer, in_ 
October a sufficient nU.P.1ber of live roots and rhizomes r8I'lRined on treC'lted 
,plots to produce top-grbwth ran~ing frorc, 5 to 30 per cent 8.S dense as top~ 
frowth on untreated checks; 

IWtreat.P.1ents were mAde egain on these plots in October, 1950, RDol,vinp.· 
the st?me rates 88 used in the previous treCltm9nts. Some reprovvth of nuackprass 
occurrfld on all plots durinp 1951, even on plots receivin{" 2n ac r umulativ6 
total of 45n Ibs./A. of 'rCA. ~heep, which were allol'.red to {'"raze the o,therwise 
undisturbed experimental area durinf! 1951, showed preference to the quackprass 
re§'"rowth on the treated plots and consequently inhibited rapid development 
and spread of the surviving plants. 

RecovE?ry of' quackgrass 'No.S more rapid on plots initially treated with 109 
and no Its.}}\. than on plots receiving hep,vier rates of TCA. Hm:-evo;:::" there 
appe'ared no advantage in applyinp more than 130 Ibs.lp. 

No differences in herbicidal valu'3 bebreen th8 c;J"lmonium and sodium 
trichloroacetates vrere Apoarent in the exPeriments conducted on ouackprass. 
Chemi cals for the,se experiments were furnished by the DuPont and the _Dow 
Chemical Companies. (Contributed by the Division of Weed Investigations, 

l cTBnrSfE, USDA, and ashington iegricultural Experiment Station cooper?ting.) 

_ Eff?ct of,,~(Zli_i.c~rV:~fE:..!$..)?,g...gt~9~0J:ns..2.D gr~~.,.!.nLBermuda ~Tass. 
Arle, 1'f. Fred. Apnlicatons of maleic hydrazide 'were made March 27, 1951 to 
Johnson grass gToWLng along an irripation canal. The preSS, grol/ring from 
establiShed rhizomes,. 'was 10 to 12 inches tall when tre2ted. The herbicide 
was applied at rates of 6.66, 13.32 and 26.64 pounds and anplied in 160 pallons 
of water per acre. To inprove the wetting characteristics, .05% o.f a deposit 
building -a§'"8nt was added. Two weeks following the apDlications, it was n<?ted 
th.st the two highest trectment rates caused a red coloration 'of foliage and,. 
completely inhibited growth. Effects of 6.66 pounds fler acre trectJYlent wer8 
much les s evident .At thi s time half of Bach plot wr s sprayed with an ar.omati c 
oil, thus killing all top grmvth. Thereafter ,- it wap, noted that the continued 
sqpression of prowth ';\Tas commensurate V'rith the rates of aDnlicC1tion. Johnson 
frass treated at 6.66 poundE per acre resumed normal growth about one mon~h . 
followinp treatment. i't 13.32 nound,co per acre, gro.vth l\.ras retarded for two 
months and at 26.64 nounds, per ~cre, irm\rth was suppr';ssed for three months. 
Pfter the resuinpt:Lon of pro~Ith, a few plc:mts on each of th8 trec;t~d p~ots t~nded 

• to gT-ow Drostrate rather than in their normal erect Manner. Thero WeS no 
-aDparent 	advantape in foEowinp the maleic hydrazide tre'Atment 'I(,rith an application 
of oil. . . . 

'T'he'same dosages 'were c::.pplied to Bermuda RI'ass prm~rinp alonp-' a cP_nal bank 
on July 31, 1951. Prior to ·this time, grass was kept uncler control with periodic 
applications of en aromatic oil. Approximatel', ten dayp, followinp 9_pplication 
of maleic h;Vdrc,zide, the plots were apain sDrayed vrith oil. As vvas the case 
v.ri th Johnson grass, the law treatment rate result8d in only a t8Mporary period'. 
of inhibited prcwth. Results with -eh,3 two hipher rates were more promising 
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and little difference was ndecl. b,t"'een 13.32 and 26.64 pounds per acre. Both 
r ates he.ve kept the Bermuda f!N.SS· suppressed durinp the remainrior of the 
f!rowing season. (Contributed by thr.; Division of 1;';3ed In"{3stipptions, pDJ~j\1i', 
U ,~nA, and Arizona Agricultural : €xperiment Station.) 

, I 

Control of Johnson jtr8SS '."i til trichlnrop cetRte. ".rle, H~ Fred. 
SeAsonal a6nlications o~ 90;' sodium trichloroacet"tc at llO anrl 220 pounnE' 

per acre 1'vere anpli2d throu{!hout t h8 prowinf sep son of 1948. 'f'hese rates 
app] ied dllring the dry spring and summer months produced im effe ctive top kill 
but · did not result in perIThorient control. Icfter making retardod g-rowth for 
fi.v3 to seven weeks, the frass recove red and grew normaJ.ly. · The s~me rates 
annlied in October on 10 to 12-inch reprowth followingm01~rinp, r e sulted in 
practicrll;! completu e radi.cation. Thd Octoher anplications v'ere followed 
wi thir> two weeks by a •6~inch rain plus mor8 rain during t h8 v.'inter months. 
This precipitation apparently caused conditions ideal for maxinum results. 

During October 1949 ,TCf~ was anpliod to Johnson f!rass r pgro'f'th following 
mowing. ;,pplications were 1'12.de d 55, 110, 165, and 220 pounds per acre. 
Follovdng the applici1tion, no e f:'ecti ITt) rdnfall ,ve s re cei ved until rrdd
December. The low treatment rate caused delayed '3mergence in tho spring' of 
1950 but did not reduce the . stand. i.l1 other rateE' r '") sulted in an almost 
complete era.dication. 

During October 1950, applicptions W8re made compL.ring TCA in acid. form, 
applied in oil as, a cc' rrier, afcdnst 90% soriiu.~ Tefl. Treatments were made 
at 65, f'!?, e.nri 108 pounds · pE~r ('cre on p.n actiV) ingrcoLmt basis. The ensuing 
months were rainless and it wasn I t until the In.st cleWS of Jimuery when 1. 5 
inches wera rec8ived. This series of tr.ea tments d:i .d not conpare favorably 
with those of previo~s years. Instead of bringing About p reduction in stand, 
the TC/; merely caused delayed emerpence, with the f'respb2:i_ng sOffi,,"vvhc'.t less 
vigorous than on the untreEted r:rons. .sodium 'reI held the gTass in check 
longer than did eouivalent rates of the strBipht r.cid form.Jl.DDlications, 
comparing the effectiveness of TCt on ref!rowth follotring mOl]'rinp 1'.13 epainst 
applicptions to maturG erowth 'were <>-lso P.lf!de in October 1950. 'T'r:' applied 
to ref!rowth resulted in delayed emergence and reduced the vifor of PTCLSS while 
similar rates had little or no effect 'when apnli:;d to tall , mhtllrC prass. 

Rates ·of TCl-~ "'hich had previously prov"n effective HS a foliage application 
durinf the fall ' of the :Tear Fert? applied directly to the soil p.nd stubble of 
Johnson grass during the dormant period. npr,lication, mede rlurin£1 l1Li..d-JanuAr~r 
of 194q and foP owed by 1.0 inch of :rain durin&" the followin? week did not 
produce encouraging results. nurinp the period of normA 1 £!'rcuss emGrl~ence in 
spring-, regr01/1rth WE s noten on aJ 1 plots. The tercinals sho~Ned ciistorted f!rowth• 
and for several weeks the pr; ,5S grevT very slowly. l-lovrev8r, non'; of the 

treatments held anvpermanent effect nor did they reduce the extcnt of infestation. 

(Contributed b,v the Division of Weed Investipations, TmIS_~p, TJ.C'T'/l, 2nd l~rizon& 

Igricultural Experiment Station). 


Control of Johnson grass with oil§.. /:>'le, H. Freel. 'T'he use of rromatic 
oils anrl other forti_fied oetroleum products for the control of Johnson press 
frowt,h alonf! irrigation canals hcve been investi~2ted during the prst several 

http:normaJ.ly


20 

years. During 1947 and 1948, oil applications were made Rt a definite time 
interval. 'Initial treatments were <1pplied in late l"arch, ' v!hGn new f"rowth had 
reached C1 height of 10-12 inches. In the experiment which was started in 1947 
and continued through 1948, retr8atments were made 8.t intervals of 4 and 6 
weeks. This work indicated the.t eradication was most 3conomical1y achieved 
when retreatments were made at the shorter interval. Complete erc:dication 
was obtClined threugh the use of H cOIJ1mercie.l c:romatic oil in which four 
applications,reClu;i.ring a total of 560 g-a110ns per acre were used. it the 6 
week interval, nine ppplications of the sar:l.e oilalJDlied during two f"rowing 
se8.sons, required 760, ' gallons to produce id(mticpl r8sults.ln an experiment 
conducted in 1948, oil cpplications were made at intervals of 3, 4, (lnd5 
weeks. tp-'ain, it WA.S concluded that the most effecti'J"e results we:re ot,taineo 
when frass ,,'as sprayed, frequently., Follov.ring the second pppllco.tion, it was, 
possible to make 2 reduction, in the volU:lle of oil required for covArap'e. 
Total volumes requi.red for eradication V"ere, in most cases, less than at the 
longer, interval. Usually, it can not be expected to completel,v eradicate 
Johnson f"rass "'ith four lNell timed trentments. More often, 75-80 percent ,will 
be killed and 3 t04 additional applicati.ons I"rr-3 nGcessary to c0f:1p18te 
eradicRtion, thus brinr-ing the total to 650-'100 p-'allons per A.cre. 

The A.ddition of fortifiers, trw phenol compounds, have addod effectiveness 
to oils which in themselves show R low depree ,of toxicity. 1'"hen added to 
oils, hif"h in aromatic content, these fortif;vinp C'.p-'ents hav8Qot improved 
their killing ability. 

The work >"ith various oils durinf"th8 pest several yeers h"s fivfm strong 
indication that the. effectiveness of'.3 £,'onerel weed oil is b2sGd upon, not 
only the percentage of Clromatics ,bnt iolso upon definite types of aromatics. 
Tests during the past t,,\'0 Y8A.rS have shown this to be true. Oils were obtained 
which contC}ined a total of 65% aromatics. ,EClch test sample was comprised of 
varying amounts of polycyclic and monocyclic aromatics. Thus fD,r, the results 
have shown a decided superioritJr for oils containing a hirh percentago of the 
polycyclic type. When most of the eromatics, in the oil are J7l.onocyclic, . 
greater Quantities were reouired and survival also was comparatively high. 

Applications of.oil-wEcter pmulsions in which oil comnrised 25-50 percent 
of the total have usually resulted only in temporary control and eventually 
proved more exoensive than applications of undiluted oil. Further experimental 
work in which emulsions, containing prof'Tessively more oil than lj'cd~er VIaS 
cerried on durinf" the 1951 season. This Hork indilJat.3s a possibility of using 
some water i\'ith oil as ' an economiccl.l end effective treatment for Johnson 
grp..ss erad:i.cation. (Contrib'-1ted by the Division of Y\~ed Investigations, 
Bf'ISAE, USDA and the llrizona Agricultural Exp€riment Station!. 
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21 PROJECT 3. HERBACEOUS RANGE WEEDS 

• 


,Dale W. Bohmont, .. P,roject Leader 

. .:. ,:.. §UMMARY _ 

Thirteen abstracts were received on the ecology or control of 12 
herbaceous range weeds • .. Th:esUpject matter can be convenientl ygrouped into 
three categori es to facilitate ·,di scussion, namel y: weedy grasses, poi sonous 
pl ants and other herbac'eous weeds. 

Weedy Grasses 

The use of 7 organic chemicals and 2 hydrocarbori · compounds were reported 
for the control of "weedy bromes" (B. tectorum) or . (E, qommutatus), 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 1-1/2 inches in 
hei9ht~ , Fall applications of oils on weedy brornes were not as effective as 
spring applications. Spring treatments of 60 gallons per acre of shal e kerosene 
or gas-oil controlled over 90 percent of the brornes without permanent injury to 
the perennial grasses, 

Poi.sonous . Range Plants 

Reports on the halogeton problem concerned grass competition, soil 
sterilization, control with organic chemical sand li fe history .studi eSt 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 'appa'rent that the halogeton problem is far from being solved. 

For the control ' of such cornmon poisonous range plants as death c"mas, 
silvery lupine arid 16cowe~d) 2,4-0 can be effectively used. In general, 2, pounds 
per acre of 2,4-0 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-regul'atingcoinpounds; however,plains larkspur stands were reduced 
75 percent by 2 appl~cations 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 2,4-0 ester have resulted 
in as much as 95 ~ercent kill of sneezeweed. Infested areas may be greatly 
reduced by such cultural practices. as tandem disking and , seeding to timothy or 
smooth brome• 

Other ,.lIerbaceous Range Weed.,2 

One abstract pertaining to rabbit brush indicates it is resistant to 
2,4-0 and 2,4,5-T. Two reports received on the control ~f wyethia (mule ear) 
indicate that it can be controlled with 2 to 4 pounds of 2,4-D pei acre. The 
most effective time of treatment appears to be at ,the bud to early bloom stage 
of growth.. Increased grass production was observed on the areas where thi s 
weed was controlled. 
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REPORTS OF INDIVIDUAL' CO~TRIBUTOR2 
. " "' . ~'~ ". !. ~ , , 

I;' 

Controlling f:an-gexminatin.9 downy, cheat with 3-Chlor'o IPC , and' P-162. 
Blouch, Roger, Fults, J:. , L .9' and Thornton, ' B .. J. Applications of several , 
chemicals were made on fall-germinating seedlings' of. downy , cheat, (Bromus ' 
tectorum) in a residual stand of blue gama (Bouteloua gracilis) on foothills 
range west of Fort Collins. These chemicals included 3-Chloro IPC at 3, ' 6, 12" , 
and 24 pounds per acre, Julius Hyman Co. P-162 at 5, 10, and 20 pounds; CMU at 
10 pounds, N. 1. X. at: 10 PQ'Unds;MH30 at ,It and 3 pounds, sodium TCAatlO and 
20 pounds, and Rosine Amine-cD pentachlorophenate at 5, 10, and 20 pounds. The 
3-Chloro IPC at 3 pounds' 'and :P-162 at 5 pounds were ineffective, but at 6 pounds 
and 1,0 ' pounds, respecti'Vely,all' cheat seedings under 3/4 inch in height were 
kilfed. Twelve pouridsof '3-Chloro LPG. and 20 pounds of P-162 kill ed all , , 
seedlings under It'iriches, but where "s'eedling heights ran to 3 inches only the 
24 pound rate of 3-ChIoroIPC ;~was 100 perGent ,effective. None of the other' 
chemi'calS testedg'aveinOre ,than 20 ,perc'entcontrol ofch~at , seedlings. No , 
apparent injury to the grama was observed for the 3, 6, or 12 pound rate oJ 
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 fol~age. Moisture conditions throughout the initialt~stperiod- were 
favorabl e for the rapid germina'tionand growth of the ch~at. , Observations and 
measurements will be repeated iri the spring of 1952, and further tr.eatm,ents 
will be made. ( Colorado Agritul tural Experiment Station) ,,' _ 

'" I 

Control of weedy bromes lnestabli'shed pasturg whO shale ~ar)dpetroleum ':. 
oil fractions. Boh!nont" , D.; W. and Klingma;n, D., L. ;, ',' V91umes of S/hal,e kElr~sene " 
and 'gas~oil and 'pe-troieum diesel oil rariging i from 2Qtq 60, gallons , pe~ 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 1950 and the $pring 
of 1951 to a uniform infesta'tionof Bromus 'tgc:t:orum ,andB,romus ;.£cmmutatusi,n ,a ,; , 
native pasture at Liricoln, Nebraska. The treatments 'were made 'whentheweeCly, · , ' 
bromes were in the 2 to: 4- 'leaf stage bf growth~ .' Transect cO\.H'rts we:re : tak~n ' 250 
days , after the fall tr,eatrheht and 68 days a·fter th,e ,spJ;'ih9: treatment ~9 d'l?t~,rmine 
the percent control. ' . , . ," " , .. ,;'".' 

, . ~ 

, The spring treatments were superior to the fall treatril~nts. As the" 
volumes" increased from the 20 gailonsperacre, tteatment, increased contro,l was 
noted. The $pring applicatit)'n of 60 gallons per acre ; of : shal e kerosene6r:: , 
gas-oil controll edover90' percent ' of ,the'weedy bromes. However, a similar rate 
of shale oil in the fall "controlled only 70 percent. The 200 gailons per acre 
of undiluted petrol eum di esel oil was comparable to the 40 gallons per acre 
shale kerosene or gas-oil in effectiveness and controlled 85 percent of ,the 
weedy bromes by spring applications. Volumes of 60 gallons or ies$ of di'esel 
oil were ineffective treatttlents...;" The erriu~ sifi-ed treatments , were not, as .' 
effective as a similar volume 6f undiluted oil. ' The, phase of the diluent 
(whether oil-water or water-oil) was not a control1ing ,factor in determining the 
toxicity of the , ernul sion. '(Wyoming Agiicul tur,al Experiment Station and Weed 
Division~ B.p.Ls. & A.E.~ Llnc'oln~,Nebraska) , ,' " " , ' ,,,', 

Cbemical control of death camas. silvery lupine. plains 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 acre. Plant counts were 
made at the time of treatment and again approximately 12 months later to determine 
the percent control. All treatments were made at the bud to bloom stage of 
plant growth. 
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12eath Cama 5 , 

Although death camas is of the lily family and as such possesses a grass
like leaf, it is susceptible to 2,4-0. The ester formulation was superior to the 
amine type of 2,4-0 as indicated by the fact that after one year's treatment, the 
2 Ibs. of 2,4-0 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 treatm~nto 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 lb. ester. The 3 Ib~ ester treatment controlled virtuallyall of the old 
plants after one year's application. The various combinations of 2,4,5-T and 
2,4-0 were not as effective as the 2,4-0 formulation -aldne. 

8ilvery Lupine 

Approximately 75 percent of the silvery lupine piants were killed with 
one spraying at the bloom stage of plant growth with.2 ibs. of either 2~4-0 or 
2,4,5-T~ The one pound treatment was definitel y inferior to heavier rates and 
controlled 30 to 40~ercent after one year's treatment. In addition to killing 
a large percentage of the old plants, th~ treatments also prevented the formation 
of seeds and pods, ' which 'in itself. is very important for the prevention of 
livestock losses due to this poisonous plant. 'Retreatinents the second year 
resulted in a control of 85 to 90 percent of the plants. It appears that seVeral 
years' applicati.ons are necessary for complete control of 'silvery lupine. 

Plains 	LarJs.sp-ur 

Oelphiniun 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 2,4-0 at 2 Ibs. per acre was applied. 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 2,4-0 
was found to be equal to or better than a similar concentration olf the ester 
formulation. An average of the results of 3 experimMtal areas indicate 75 · 
percent of the old pl,ants were controlled ,by 2 appliCations of 2 lbs. of 2,4-0 
over a two-year period. Plants that surviVed did riot bloom the third year and 
appeared abnormal. ' '. , 

Locoweed 

Locoweed has been found to be susceptible to 2,4-0 and 2,4,5-T. Applica
tions of 1 lb. per acre of either the ester or Mnine controlled 50 to 80 percent 
of the old plants after Qne year's treatment. Heavier rates of the ester of 
2,4-0 controlled over 90 p~rcent of either :wh'ite or purple locoweed. The ester 
formulation of 2,4,5-T was not as effective for the control of this plant as 
the 2,4-0 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 2,4-0 is equal 
to or more effective than similar rates of 2,4,5-'T on death camas, silvery 
lupine, plains larkspur and locoweed. 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 '. .aTld th~y" too, may be removed through the application of herbicides. It 
is,therefor.e.;wise to be familiar with the probl!ml invoived before selective 
herbicides are used as a weed' con.trolmeasure.' - '(Wyoming Agriculturai Experiment
Station) . . 0 , : • • " " " • • ' 

. Control of ,sneezeweed with 2.4..D. Doran, Cil yde W. Orange . sneezeweed 
(Helenium hooResi) is a perennial belonging to the sunflower fa1l1iiy~ It has 
bright orange..yellow flowers and · narrow glossy leaves. Sneezeweed grows on 
summer ranges in the central Rocky Mountains,wh~re optimum growth Is made. at 
9,000 to 10,000 feet elevption. An indigenous rather than an i-ntroduced 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. 

Sneeteweed is poisonous to sheep. It. is not a spectaculqr fast-:-acting 
killer like death camas ' o~ halogeton• .Often it takes all summer to make its 
kill--the sheep going through var~ous ,stages of c;oughing, .spewing, emaciation, 
and sheddihg.wool b:eJore death. In other- 'cases', de·ath. corriesqui:ckl y, but the . 
poi soh is accumulative and seldomdo great ' nuinbers in a ~and diea~the same time. 
Some owners hardly realize ,they have a sneezeweed problem, beca\lsethe sick and ' 
weakened sheep are, lost or killed by . preq~toTs.. on the 'ruggedsumm~'r ranges. . 
She:ep. e.at snee,zeweed most. readily in eadY~p';rin9 . or late fall when more platable 
plants are not ·available• . Losses can .be. avoided . by light grazing and car:eful 
herding practices as recommended in U. 'S. Department of.· ·Agriculture Circulat' 691 
(Doran and Cassady, 1949). Cattle seldom eat sneezeweed, but heavey infestations 
of the weed are a problem on cattle ranges from the standpoint of low forage ... : , 
production. ,~ .. ~.:. '.'." , 'i" " '.,' ... 

;'. " • . : .' ~~ \ . ~ .:'; .f' ..... j ;" :~ ¥'! .: ; : : •. . ,, ; : ... . • . ' '. . 

CohtrQl .a:fthe weed 1:S deslrabl:e , no,t on~y.to . prevent po~son 10s$es, but · 
als0'ia.$ ·a means 'ot' replacing ' theworth,lesspl,an{ ~i:th 'good : g.~~ss.·es. · When 
snee'zeweed" occurs ,in~ dens~: stands in :ayc~s#bl.e p.arJ<s~ Gont.rd(.~with ·2, ,4-D sprays' , 
or byi'cultivation is feqs}pl~.::' .:., .:, '.'.,' . .... ' :: . .... 

. . " 

'" Singl,e1 :a~plicat~Qn ~.; ioliage spray~ :~t~ .2;4':'D :h~Y.Vr~~\il i~d in as much as -' 
?5 per.cent kill of . sn:ez~w~~ci. Sma~l s~ale han~ , spr~yinf t~~tf ~ere conduc~E!d ,~.:~. .. 
1n three ~Colorado .natlonal,: ~9rests ~n1946~4'7 · (Do~?f1' ,}oyrnalof Range /lilanagement., ! 
Jan. 19~1 )"Sing1e applications .of buty,L ester,::. ~#f?~h~H1Ql amine, and sodium ; ...... 
salts were tested in early spring (4-inch ieaf i'engths); 'midsi..imffier (pre-bloom, > ' 
early..bloom, and full-bloom stages), and late fall (fall growth of ·adventitious 
buds well advanced). Concentrations of 1, 2, and 4 pounds acid equivalent per 
acre. with both water and distillate oil carriers were tested. These early ' . 
triaH' showed. that only th.e -highest concentration qf 2,4-p, .. or 4 pounds per acre, 
wass·atisfaCtor.y for.killi.n9 ~neef;eweed,: and th'Em Qnly wh~n?pplred tn mIdsummer. 
The most ·effective1time of:.application was a.t the pre~'.bi.oi?m st.~ge Of sneezeweed 
development • . ' Native g.ras!'i ,e:~ were not i'njured · by . th~ 2, 4~IJ' tre?l~ents, 'but most 
of theassoc:iatedforbs we~ i kill ,ed. By i951 th~se s!I1all plotson the open range 
have suffered c:onsid.er~ble. '.r~inv·as:}.on of sneezeweed andother:.weeds. : Although ;';
native grasses have thickened in stand and hava good vigor, theY" are sparse,' . ' 
and could not be expected to hold out the weeds under heavy grazing pressure·.:.' . ';"' 

'. 
, . Large-r $cale tests ,on the Ur5.::q~p~hgrenatJo~al ~orest ,wi th mobile' ground 

spraying ·.equipment in 1948 resul t~d in :80 to over' 90 percent reduction in the .. 
number of. sneezeweed .. .rosettes. Adja'c.ent plots' on both protected . and gr,azed . 

. . ; - . ..' l ' ' i·. ,'. " 

http:r~inv�as:}.on
http:for.killi.n9
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cattle ranges were treated with 4 pounds 2,4-0 (ester) and 50 gallons of water per 

. acre. These treatments were compared to check plot$ receiving 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 air-dry herb~ge yields of all grasses and weeds were determined by sample 
clippings in September of 1950 and 1951 on the ungrazed plots. The average 
annual yields are shown. 

'" j , ,. ,I 

Nl~ber of sneezeweed rosettes , Ave~ yield (1950-51). 
agjY:iited tg base Qf 100 Pounds l2er acr~ 

:Weeds 
Treatment Grass~s :incl. 

Before : :sneeze
: Treatment: Aft€r Treatment :Native:Reseeded:weed 

12~a l242 l25Q . :, l22l : 
UNQRAZEO RANGE 

Check (no treatment) 100 128 128 82 120 a 700 
Sprayed with 2,4-0 only 100 9 5 7 l 935 0 350 
Sprayed with 2,4-0 and 

drilled to timothy 100 18 7 2 415 500 110 
Sprayed with 2,4-0 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 20 i245 175 

Tandem disked (mechanical 
treatment only and 
drilled to smooth brome) 100 11 9 9 t i5 760 200 

QRAZEORANGE 
Check (no treatment) 100 85 78 76 
Sprayed with 2,4-0 only 100 16 15 19 ~ 

Sprayed with 2,4-0 and 
drilled to timothy 100 6 4 15 

Sprayed with 2,4-0 and 
drilled to smooth brome 100 8 14 7 

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

Tandem disked (mechani~al 
treatment only) and 
drilled to smooth brome 100 6 10_ 6 

(Rocky Mountain Forest and Range Experiment Station, Fort Collins, Colorado) 

Reaction of §mall~rabbitbrush to 2.~D and 2,4.5-T in central Wyoming. 
Kissinger, N. A., and Vaughn, W. T. A species of small rabbi tbrush, (probably 
~hrysothamnus pumilu~) 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 2,4-0 than to 2,4,5-T. Total plant mortality of up to 
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50 percent has been observed with 2,4-D treatments made in the last week of June. 
Treatm~nts made ineatly June (the optimum period for spraying big sagebrush) have 
resulted in an average of 30 p,ertent mortality for 2,4-D treatments and 15 percent 
for 2,4,5-T treatm~nts • 

. ' Smal i ,rabbitbrush' maybe a potential problem in many central Wyoming areas 

suited tochefnic~l .control of big sagebrush. Conservative grazing, which will 

allow a relatively 'rapid increase in palatable native forage grasses, should 

follow control of big sagebrush. Such a practice may 'liell prevent a new and 

moredi,ffictJl t : pl ant~col"\t'rol" probl em. ' (Rocky , Mountain Forest and Rilnge Expert. 

ment s'faqpn, For~st Se-rvice,Fort Collins, Colorado, and Branch ' of Soil and ' 

Moi sture 'Cdnserv6tion,Bureau.of Land Management, LariqBr, Wyoming) 


, Bi..~.ti'onbf ' tall laiksQ'Jr to 2.4-D_and a mixtJ:r:.~ of ~d.::.Q_qrL~4s5-T. 
Ki ssinger, N. ,Ao" aD~ V~ughn, W. T. Tall 1ari(spur {.p~ ,:,;phiD1.Y!ll bi'l roeyi), 
growing at ''In elevation. 'of7,00P ','feet ' in,we:st ,c.potr.al"Wypming, was sprayed when 
flowers "were in the"bud ' stage.'·TI'eatment.-'wa.s made, on s.i.ng1.c, .,p.Ol-acre plots 
with a hand sprayer. One year after treatment there was no visible effect :from " " ' 
treatment with lip to 6 pounds: acid equivJlent ,of Weed~No-More (bu~~yl ' ,est€;'r ','df " 
2,4-D) in 15 gallons of diesel oil or 15 gallons of water per ac):"e."Treatf(len't 
with 3 pounds or ACP #1054 (l,!"2 pounds 2,Ll-D anc'. 0.6 pounds 2,4,5~Tp,~r SiaIlon) . - ," 
in 15 gallons of oil per acre ' had killed 20 'percent of the larkspUl' , .pl~ntsl year 
after t~e,atment. " Vigor of th!; remaining plants was impaired to t .he .~xtent tbat 
a 50 percent redLctioni'n t6tai foli 'age Illas 'obtained. Follow-up t·reatments were ' 
not made and a larkspur stand equal to the original is expected within on,e or two 
growing:".s?asonso ; : (Rocky Mr,untain Forest and Range Experiment Statton, Fo,re'st 
Service, Fort Col11ns; Colorado, and l Branch-:of Soil, and Moi sture Cons'er:vatiQn, , 
Bureau of Land Management, ~ander, Wyoming)i i,;::, "~:" ,, ' , 

. '. ... : . .' . .' ". .:: .' l:: '. .! : ' . ~ I 

Studies oJ theri'erbt'cidal acHon of ,:g'Ol:ibor"and polybofshlo,rat~ ·On. " 
l;lalogeton glomeratus (Bieb,J_C. h~. Morton, H., L 0 and Ericks'on, LambertC. 
The use of soil sterilentson relatively small infestations of halog~ton - when ," 
these infestations are a so'urce of s'eed for;, possiblE! large infestati~;hs:~ i'$ ,, 'r:>' 
worthy of consideration in 'a ' halogetor, conttol prd,gram. To d.etermine the 
effectiveness of two soil ~te~ilents, polybor and polybor-ch16raie, in preventih~ 
halogeton growth, ', 2, ' 4, and '. 8 lb. per square, rod rates of these material s were , 
applied to halogeton infested plots on July 6, 1950" Treatments were made :, by 
appl ying the dry material s ,by hand uniform'1 y over each 5' x ,5' plot at the " ' 
desired rates and by mixing the 'herbicidal materials with 2· qts."l qt." and , ' , 
1/2 qt. of water per treatmel1t plot for the 8-lb., 4-lb., and 2:;l,b. per sq. rod , 
t:featments respectivel y. Each treatment was replicated three times in a· ' 
randomized block design. ' , . 

'fhe effects 'of the:polybor-cAlor.at.e treatments, durin9: the; 1950 growing , 
season w~re negligib~e. The only noticeable damage to halogeton' pl'ants was a 
s~ight burning' of tl1o'se piants treated with the' wet form of pol ybor-ch10rate at . 
the 4 and R lb. per sq. rod rates. Inspection of the plots in March and April, 
1951, s'howedthat a' uniform ' st'and 6f halogeton , s€~q1,ings · coveredall treated 
plots'. ' BY, June 1,"1951, m'any of the halogeton seedlings on the , plots treated 
with poiybor-chlo.rat~ had died and those :surviving were chlorotic and stunted. 
ThereV!ere 'no appreciable ' differences in'Che appearance or number of plants 
surviving on the plots treated at similar rates :withthe dry and wet forms of ' 
polybor-chlorate. 

http:Cdnserv6tion,Bureau.of
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Normal stands of halogeton were presef)t at all t~rnes on. all of the plots 
treated with polybor. 

The average number of plants and their height in inches are recorded for 
each of the treatments in Table 1. This table is a composite of the results ' 
obtained 00 the plots treated with dry and wet mater~als. 

Table 1 - Average number and ;; eight in inches :of halogeton plants ' on plots 
treat'ed with ;2-; 4- anp 8-lb. per sq. rod rqtes of pol yp()r a.i1dpolybor~chlorate 
(readings made Sept. 26) 1951). 

Treatment. rates Pol~bo~ Pol:lbor-chlorate 
, Qound;;; 12er sgz r9d ~ 4 8 2 4 8 
No. p~ants per plot 173.0 125.3 84.6 96.3 96 .. 0 16.7 . '-:

Pl~nt height {in! l 7.0 8.0 2!0 2=1 0·2 Od..0 

Treatment with polybor-chlorate resulted in fewer plants per plot with a 
definite,decrease in size and vigor. Plants gtowing on plots treated with 8 Ibs. 
per squ~re rbd 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-lb. per sq. rod rates, however, no viable 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 viable seed. 
(University of Idaho Agricultural Experiment Station) 

Ihe relative toxicit:l of three fOrms of 2~4-D and a Dinitro herbicide !Q 
Halooeton glomeratus (i3ieb~ C. A. Mey. Morton; H. L. and' Erickson, Lambert C. 
The major halogeton infestation. in Idaho is withi~ the confines of th~ Raft 
River Valley~ Numerous . herbicidal tests have .been' run. 'durlng the past twO
seasons. The study' di~cussed here was conducted in the. Idahom:e-Malta area. ' 

. . ' . ' .The plots were arJ;'anged in a 5 x 5 Latin square design and duplicated at two 
different sites; one a dead shadscale type and the other a denud,edarea seeded ·to 
crested wheatgrass. 

Three kinds of 2,4-D were used: (1) 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 with fuel oil at the rate of 
3 gallons per acre. All herbicides were applied in water ata total volume of .' . 
20 gallons per acre. 

Treatments were applied on April 25, June 11, July 18, and September 4, 
1951. These dates corresponding to thegr'owth $tages: ' early seedling, 
elongaqon..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 halogeton is so 
versatile and variable in its growth habits that no single sci~pling system will 
serve adequately tbroughout the growing season or at all iites.Thus 'the post 
treatment toxiclty 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 co~pletely disregard delayed germination, , 
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which is commonly a major factor, and would lead to misrepresentation of actual 
conditions • . The extreme variability in density of Q.;)Jogeton stands (lto 300 
plarits per square foot) ma~(;ls the se~ection of the proper size of sample area a 
unique problem for each site. 

. : .' . 

. The following table is a composite of the data gathered 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 percent and any deviations from thi s mean due' t9 treatment on April 25 
are indicated accordingly. The figures presented for the oth'er treatment dates 
were computed from plant counts made at the time of t'reatment arid, after a six-
week interval. . . 

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

Observations showed that all the 2,4-D treatments applied ,on April 25 
gave nearly 100 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 origi~al stand. 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 ·yield$ in both plant weight and seed. The June 11 
treatmentsgenerall y gave excellent stand reductions except on the plots treated 
wi th DNOSf;3P. Only during the 6~week interval following the June 11 treatments 
was a decrease inha19geton , stand on the check plots recorded. This decrease 
was due to the, high ,soil moi sture 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 11 treatments, except 
the case of the 2,4-D LV ester tre~tments which gave ,lOO percent stand reductions. 
The September 4 treatments gave no appreciable sttind reductions. The only 
visible effect , was ,a delayi,n maturity of those plants treated with 2,4-D 
herbicides. This delay in 'maturity was not sufficient to prevent viable seed 
formation. 

The 2,4-D ester gave the most consistent standre~~~tions of all treat
ments used. The addition of 3 gallons of fuel oil .to the2,4~D amine treatments 
did . not raise their toxicity to halogeton to the level of th~ 2,4-D LV ester. 
The oil soluble form of 2,4-D amine did not prove to be as effective as the water 
soluble form. The DNOSBP did not give satisfactory stand reductions at any 
dates of application. (University of Idaho Agricultural Experiment Station) 
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Toxicity of ~Q 2.4-D cQmpound§ to Halogeton glgIDeratys as related to hQur 

QL.day of eopl icatio,n_ . Morton, H. L. · ano. Eri~kson • . Lambert C. Temperature, 
humidity, lig'ht intensity and time of day' have been said to. be important factors 
in the degree of toxicity of 2,4-0 compounds to certainpiants. The influence 
of these temperature and time-of-day factors upon the toxicity of 2,4-0 to 
halogeton was measured at three dates during the 1950 growing season. June 25, 
July 25, and August 25. 

The qimethyl amine and the isopropyl ester forms of 2,4-D were appUedat 
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: 6,00 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-ga11on knapsack sprayer. 

To measure the influence of each treatment, the plants were counted on. 
sampl e areas in each plot at the time of trea,tment and again one month after· 
treatment. , ~ The accompanying table gives themean percent stands of halogeton 
occurring on the treated plots one month after each of the three dates of 
application. The temperatures 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 atl Ib./acre and 1/2 lb./acre rates at three dates. ' 

Average temperature 56°F. 90°F. 8'3"5F• 
lime of application 6:00 12:00 6:00 
Herbicide Herb. Av. 
1# Dimethyl Amine 88.4 87.4 113.6 96.5 
t# Dimethyl Amine' ' l06~ 7. 80.9 . 87.4' 91.7 . 
1# Isopropyl Ester 54.6 39.8 

, 

'20.2 38.2 
t# Isopropyl Ester 70.1 56,.7 73.5 66~8 

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, thedi fferences in 
stand reductions were not statistically significant. The stand recil,lctions 
produced by the 1, and 1/2 pound per acre treatments 6fthe'isopropyl ester were 
significantly greater than those produced by the dimet.~yl amine treatments at all . 
dates of application. . . .' ..... " 

The percent stands over 100% occurring on the plots treated ' with 1/2 pound 
, per acre of the dimethyl amine were the result of seedgerinination in the bne 

month interval after treatment.. Damage to the plants ' ~ccurring on plots treated 
with 1/2 pound dimethyl amine was noted, but the efhctiveness of the treatment 
is masked by the presence of young seedling occurring on , ~he plots. 

These trial s indicate that the time of day of herbic;idal application to 
halogeton is not of sufficient importance to make it economically feasibl ·e to 
limit spray operation toa particularpartion of the day. " (University of Idaho 
Agricultural Experiment Station} ' . 



Chemical control of mule ear. Tingey, D. C. and Cook, C. · Wayne. Mule 

ear (Wyethia amplexicaulis) is a common weed infesting a large acreage on 

western range and has little or no forage value~ 


Experiments have been under way since 1947 to determine if the 2,4-0 or 
2,4,5-1 chemicals could be used in the control of this plant, . The experiments 
have consisted of using various 2,4-0 and 2,4,5-T products applied at different 
rates and at different stages of growth and under different environmental 
conditions. Ther~ 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 2,4-0 of the 
2,4,5-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 2,4-0 has been more effective than the 2,4-D amine or the 2,4,5-T. 
However, the dust from the ester of ' 2,4-0 has been of little or no value in the 
control of this species. 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 wer·e eliminated. 

While there is no doubt but what the weed can be eliminated with 2,4-D 
it has not bee·n determined whether or not the 2,4"0 treatments can be made 
economically .profitabl-e. (U1;.ahAgricultural Experiment Station) . 

. . Ecology and control of halogeton. Tisdale, E. W. and Zappettini, George. 
Work on this project.st-arted 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 (c) the effect of range condition and manage
ment practices on the spread and abundance of halogeton• . Resul ts obtained 
so far incl udethe following. 

Life history--seed germination begins early in thespring,at rather low 
temperatures. Some germination occurs throughout the summeI' following slw~ers. 
Vegetative grOwth is slow until warm .weather occ~urs in late June or July..·... : 
Flowering normally oceuI's early in Jui y whil e· the seed matures in SeptembeI" and · 
is u;suall y shed before the end o.f .0ctober.Preliminary test,s 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 vehi .cles.. 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 percent'age, 90";99 peI'-· 
cent in the labo-ratory. No fall germination has been observed in the field. 
Tests of seed ~gevi ty both iii the field · and under room storag·eare in progress. 

Studies of ·reseeding ·as a means of halogeton control are in thepreliminaty 
stage. Results to date indicate that (l) a well-established stand of crested 
wheatgrasswil1 control halogeton, but competition of the weed with 1;.hegrass 
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 haloget9n infestation are in 

erogress 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 pny 
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 is 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 areas where the dominant 
stand of shadscale had been killed out bya snout moth. The r~lationships 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. Si:(tilar 
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, 
Wildlife and Range Experiment Station, University of Idaho) 

Ecology and control of HYpericum perforatum. Tisdale, E. W. and 
Pringle, L. W. Work on this species was not begun until May, 1951, so few 
results are avaUable yet• . ·The project is a cooperative one with the Depart-

o ments of Entomology and J'grono~y of the University who have been working on the 
problem for several years~ Our parti.cular part of the project inCludes studies 
of (a) the rate and extent of natural plant recovery on areas where stands of 
HYQeric1l!!l are being affected by Chrysolina beetres; (b) procedures and species 
for reseeding forage plants on areas where natural recovery is not satisfactory, 
(c) the relation of range condition and management to invasioll by tIyperi.9!n';' 
(d) aspects of the life history of the pL~nt which are closely related to one or 
more of the above studies. 

The work done to date includes the selection of representative study 
si tes on areas where beetle plantings had already been made. The plant cover of 
12 of these sites was anal~zed intensively during 1~5l, while less intensive 
stUdies were made on six sites. On most of the st~dy ateas, annual brame grasses 
and dicotyledonous weed species, chief! y .!:!'LPericum, were found to compose t ,he 
bulk of the plant cover. Desirable perennials are scarGe and these sites are 
most likely to be dominated by annual bromes or other weedy species such as 
Verbascum and Madia if .!:!YIN:r.i£1lm is greatly reduced by the beetles. 

A start Vias made on reseeding studies in cooperation with the Department 
of Agronomy, and one trial was set out. in one.pfthe drier areas where goatweed 
has invaded. The topography and soils 'of the Hypericum infested .areas in Idaho 
create a problem for reseeding since a large part of the area is too steep ~nd/or 
stollY to allow. the use of the usual tillage equipment. 

. 	 " 

Studies on phases (C) and (d) have not progressed toi;he point 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 high mountain SillMler ranges in southwestern Montana in mid-July with 
6,000 and 10,000 parts of 2,4-0 acid (40 percent isopropyl ester), per million 
parts of water or diesel oil,gave very effective control. The plants were 
mostly past the bloom stage at the time of treatment. The two spray roncentra
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 wyethiao 
(Northern Rocky Mountain Forest and Range Experiment Station, United States Forest 
Service, f,iissoula, Montana) 
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PROJECT 	 P.. . CLASSIFICATION ·OF PERE1IJNIALHERBACEbUS· 
WEED AND CROP RESPONSES TO HERBICIDES ... 

Prepared by Bruce J. Thornton 

EXPLANATION · 

Classification as based onresponsel?to herbicides: 

I (Very Sensitive) 	 Any perennial plant that is killed at indi
cated stages of · groVirth with optimum applica
tion of a herbicide. 

II (Sensitive) 	 Any perennial plant that is controlled by an" . 
optimum application of a herbicide at indi
cated stages of growth and is killed by 
repeated treatments. 

III (Semi-tolerant) 	 Any perennial plant that is controlled by an . 
optimum application of a herbicide atindi
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 herbic~de at indicated stages 
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-D =2,4-Dichlorophenoxyacetic acid 
2,4,5-T = 2,4,5-Trichlorophenoxyacetic acid 
MCP~. 2-methyl-4:"'chlorophenoxyacetic acid (Methoxone) · 
A, E, S, indicate amine, . ester, or sodium salt. LV .,; low volatility. 
Am =ammonium sulfarnate (Amate); AT:: ammonium thiocyanate; Bor = boron · 
CMU =3~p...chlorophenyl-l,1';"dimethylurea; IPC =Isopropyl N-phenyl carbamate 
MH :: maleic hydrazide; NaC:: sodium chlorate; Pbor :polybor; 
PborC =Polybor-chlorate .

• 
The basis ·fbrclassification is that adopted by the North Central Weed 

Conference in their 1950 Research Report. ".: " 

'." t · 



CLASSIFICATION OF HERBACEOUS WEED RESPONSES TO HERBICIDES 

r -I Herbicide and appli- Istate or i Spring I I Fall 

Gonnnon Name I. Scientific Name I cation per acre . iprovince. i gr01'cth I Bud Bloom gr01'.<th 

Agoseri. I Agos",ris_sp. 1 AE 2,4-D 4 lb. · 1Colo.. . , ~ II II 1-------1 
~ster, woody I Xylorrhiza parryi IE 2,4-D 1-2 lb. ~iYO. I II I I I I 

IC~odon I .Bermuda grass 

Bindweed, field 
(Small-flowered 
morning glory) 

Biscuitroot 

~dactYlon I TCA 90 lb. IAriz. i II 

Convolvulus arvensis I A 2,4-D 1 Ib..· 1 Arlz.o -t II 
I I . I
I ~ 2,h-D l~ lb. ! Calif.. ' . IIn 

I AE 2, '4-D ~ lb. i Mont. III I III III ~ 
I ' I 
I_ AE ~,4-D %-1 lb. ! Utah . I II I II . II II 

AE 2,4-D 1 lb. IMont. I II ---1. II III II_-f 

I At 2,4-D l~ lb. IWyo • . II II II II 

I AE 2,4-D 2 Ib~ IMont. II+II I III + _ __--1-

AE 2,4-D . .~ 10 : I Colo. I II II II 

AE 2,4·-D 2 lb. I Idaho II II II 

Lomatium leptocarpus 
. ' I 

AE 2,4-D 2 .1b. Utah II II 

._ _ --+-1_E_2,4.5-T 

Bouncing Bet ~onaria officinalis 

AE 2J4-D 1-2 lb. I Colo. 

AE 2,4-D 

2 lb. t Utah II II 1III III 

2 lb. Colo. I III 
I 

Burdock'---------------------rl Arctium minus I I II 

Carrot, false PseQdoc~opteris montanus I AE 2,4-D 4 lb. I Colo. II' . II 

Cattail, common Typha latifolia AS2,4-D . 3-4 lb. I utah IV I III 

A 2,4-D 4 lb. plus 
TCA or Am 20-40 lbo I utah III I ! lIT 

r 
~ 



• 

\.".I+=
Common Name ScienFfic 1'.1 arne 

I -Herbicide and appli-
cation per acre 

Cattail, common Typha latifolia LVE 2,4-D 3-6 ib.. 
(continued) 

LVE 2,4~D 4 lb. plus 
D. oil 5-10 gal. 

Aromatic on 

phickweed, mouse-ear Cerastium vulgatum AE 2,4-D I lb. 

Chicory Cichorium intybus AE 2,4-D 12 oz. 

AE ?,4-D 1 lb. 

Cinquefoils Potentilla fillipes I 
and glaucaphylla AE 2,4....D 4 lb. 

Danaelion Taraxacum officinale A 2,4-D 1 lb. 

E 2,4-D }-l lb. 

E 2,~-D lIb. 

AE 2, L~-D 1-2 lb. 

AE 2,4-D 2 lb. 
-

Danthonia, timber Danthonia intermedia - AE 2,4-D 4 lb. -

Death camas Zyg~cbnus g:>:>mnineus AE 2, 4-D 2 lb. 
- -

':J 

Dock, curly Rumex crispus A 2,4-D 12 oz. 

AE 2,4-D 2 -lb. 

DOGk,yein~d IRumex ver. 'Jsus- AE 2,4~D - 2 -lb. 

Garlic 
1 -

A 2,L.-D l~ lb.IAllium vineale___
-

State or Spring 
Province growth 

utah III 

Utah II 

Utah II ,III 

Colo. 

Calif. II 

Colo. 

- Colo. 

Idaho I 

Mont. 

Idaho I 

Colo. - . . ~.' ." 

Utah II 

Colo. 

Wyo. II 

Calif. II 

Colo. 

Colo. 

Ore. III i 

Bud Bloom 

III 

II 

III 

II II 

II III 

II II 

II II 

I II 

II II 

_I I 

II II 

II II 

IV IV 

II III 

II I III 

III 

- . III 

IV I 

Fall 
grolJ'fth 

II 

I 

I 

--

-II -

II 

I 

I 



• 

I SCiE . · ~I-Herbiciae ana~appl~ state or-~ ISpring ; I I Fall 
Common Name r~~entific Name -+ cation per acre IProvince IGrowth. Bud j Bloem +Growth 

Garlic 
(continued) 

·Allium vineale'I E 2,h-D 1], lb. IOre. ~ II III! . . I 

E 2,4,5-T l~ lb. lore. I III I III I ! 

Goatsrue IGal ega officinal is AE 2, u..D i'-h lb. Iuta~ II II ~II I II 

Goldaster, hairy IChrysopSiS villasa -.J AE 2,h-D h lb. IColo. I II _~ _I_I__j-_~__--+ 

AE 2,4-D 4 lb. ; Colo. I II IIGoldenrod, decumbentlSolidago decumbens 

Groundcherry Physalis lobata 
i 
P0ysalis subglabrata 

Harebell (Bellflower)Campanula sp, 

Hemlock, poison Cicuta dOllg1asii 

Cicuta spp..
-----1-1 

Hemlock, spotted 

HorsetO'il 

Johnson grass 

Knapweed, Russian 

I 

j 

___ I 

Coniu]ll maculatum 

Equisetum arvense 

Holcus halepensis 

Centaurea repens 
(picris) 

,_. 
, 

AE 2,4-D 2 lb. Colo. I IV IV 

).-!UL 4-D ~~_. _;L~I Ida~o III r III ___ _ 

I '" I AE. 2,L.-D 2 lb. Utah IV IV IV IV 

I AE 2,h,5-T 2 lb. Idaho II II 

AE 2,4-D 1-4 lb. I Colo. IV IV IV IV 

AE 2,4-D 1 lb. Colo. I-II iI-II 

I AE 2,4-D 2 lb. I Wyo. I II I III .._-.).-.: . . 
AE 2,4-D

I ' 
I AE 2,4-D 

TCA 

I AE 2,4-D 
r--

AE 2,4-D 

2 lb. 

2 lb. 

90 lb. 

2-4 l b . 

4 lb. 

Utah 

Idaho 

1 A .rlZ. 

Colo.. 

. Idaho 

,. E 2,4'-D . 2 lb. jMont. 

II. I . 
I E~ 2,LJ.-D h lb. I Mont. 

II 

III 

III 

II II II 

II II 

I I· I I 

III-TIl I III-IV IIII-IV_ 

I II I III IV 
I 
I 
r 
I 

IV 

i III 
'-N 
Vl 



'vJ 
0'\

I Herbicide and appli state or 
Common Name Scientific Name ca.tion per acre Province 

Knapweed, Russian E 2,L.-D 8 Ibo Mont. 
(continued) 

AE 2,L.-D l-L. lb. utah 

A 2, L.-D 1 lb. Wyo. 
(2 treatments year) 

Larkspur, low. Delphinium geyerii ~ 2,L.-D 2-!L. lb. Colo. 

A"ES 2,L.-D 2 lb. 1"Tyo. 

Larkspur, Menzesis Delphinium menzesi AE 2,L.-D L. lb. Colo. 

Larkspur, Tall DelphiniQm barbey E 2,L.-D 2 lb. Wyo. 

Larkspur, tall Delphinium occidentale AE 2.L.-D 2 lb. utah 

Lettuce, blue Lactuca, pulchella AE 2, L.-D 1-2 lbo Colo. 

Licorice, Wild Glycyrrhiza lepidQta AE 2,L.-D 2 lb. Colo~ 

Loco weed OX,Vt ropis lambertii AE 2,L.-D 1-2 IbtO Tlyo. 

Lupine, mountain Lupinus alpestris AE 2 ,L.-D L. Ib., . Colo. 

Lupine, silvery Luptnus argenteus AE 2,L.-D 2 Ib c Wyo. 

]!iallow, common Malva neglecta AE 2.L.-D 2 Ib t Colo. 

Mallow, alkali Sida hederacea AE 2,L.-D 1-2 lb. utah 
l 

AE 2,L.-DMilkvetch,two-groovect¥\stragalus bisulcatus I .lb. Wyo. 

Milkvetch, narrow Astragalus bipinnata AE 2,L.-D 3 lb. IWyo.
leaved 

Milkweed, poison ,Asclepias subvertici llata E 2,L.-D 2 lb.. I Colao 

Spring 
Growth Bud . 

II III 

IV IV 

III II 

III 

II II 

II 

II II 

IV IV 

II 

II 

II I 

II 

III II 

n 

IV IV 

I I 

II II 

II I 

Bloom 

IV 

III 

III-IV 

IV 

II 

II 

rr 

II-III 

II 

I 

II 

II 

III 

IV 

I 

II 

III 

I Fall 
Growth.. 

IV 

II 

IV 

IV 

i 

; 

, 
, 

\ 



f . ..----- --lHer~lc1de ani appli= Stat~or I Spring I I I-Fall 


Common Name I SClentlflc Name ~Icat'0n per-,,-c~__.__~rOV:::=- _~1?!OW!:hrB"l;td IBloom Growth I 


. I'EilklllJ"eed, purple .' . . .. . . 
 + 
_____f_l_o_'VI_ve_r_e_d Asclepias purpu!:~a _ A 2_, 4-D 4 lb. . Ida~o_~'1 l III_ lJI

-1EAMilkweed, . shov~y Asclepias speciosa ~ 4-D . 2-4 lb. cO-~~':-i'--~!-.t--- IV IV IV 


Morning glory (large . 
". :\ ' 

. flowered) _ IConyolvulu.6.-"epium ___ . _±-1:Jbo_ Ut~~__1 HI -t_I~II_~~II I-II_ EA.J,4-~_
. Mule ear IWyethia amplexicaulis--R~h-D ____2 lb.. uta~____ II .I II . 


Mullen verbascum thapslls lEA 2, L~-D 2 lb. C~10. II-III I , .
II' "+n 
Nettle, stinging Urtica sp. EA 2,h-D 1 lb. Colo. _ I II II 


I 


Nettle, white horse [Solanum elaeagnifolium b. 2~4-D 1-2 lb. ' 1 Ariz. II II I' 


IAE- 2,4-D I Utah -r-;----OnionL wild Allium acu;nunatum r-- 2 lb. II IV IV 

=~.....:.:::.~___-+=-----=-z.--=-:=--_ . I 


AE 2,4-D 4 lb. I ·Colo. II II
Penstamon, Rydber~ Penstamon Rydbergii 

Pignut, Indian Hoffmannsegr.ia densiflora A ~4-D , li-2_1l?-,-1 Ariz. , I ~---, . 
Plantain, corrunon Plantago major 1~.~,4-I?______ 12 o~. +~~lif. ~I___. 1 1 
 •__~ 

I AE 2,4-D !-2 lb. I Colo. -l I. II II 


Plantain, buckhorn IPlantago lanceolata IA 2, 4-D 12 oz. II CaTif• .... .I. iI 

H .. -I' .. ! , 

Povertyweed, silver-IFranseria discolor II II
liE 2,4-D 2 Ib. I.:C()~o. I 

. .. I 


leaf 

Povertyweed, mouse- !Iva axillaris AE 2,4-D 2 lb. 1 Colo. II 
 ~~~ 
.-. . , J lear 

b• ' TIT !IIILAE2,4~D 1-2 :1 Utah~._f rv['Jv ,_- 
,. . . . . 1 
 I 


_______~________~ 2,4-D 2-3 lb. Viyo.'· I II I.. II II J\.N 

-J 

http:Hoffmannsegr.ia


• 

'-N 
~Herbicide and appli- State or 

Common Name Scientific Name cation per acre Province 

Povertyweed, woolly-
leaved (bur ragNeed) 

Wranseria tomentosa AE 2,4-1) 2 lb. Coloe 

Quackgrass Agropyron repens NaC 640 lb. Ore. 

NaC 320-800 lb. Utah 

I GMU 
. 

10 lb. Ore. 

CMU 20 lb. Utah 

CMU 40-80 lb. . Utah 

TCA 120 lb. Ore. 

NaTCA 80-160 lb. Utah 

NaTCA 320 lb. Utah 

Amate 640 lb. Ore. 

'AT 640 lb. Ore. 

IPC (oil) 10 lb. Ore. 
: 

IViH 10 lb. Ore. 

Ragweed, perennial Ambrosia psilostachya 
(western) (coronopifolia) AE 2,4-1) 2 Ib .. Wyo. 

Sedges carex Spa AE 2,4-1) 4 lb. Colo. 

Skeleton 1:1Jeed ILygodesmia juncea AE 2,4-D 1
2" lb. Mont. 

I I Colo.AE 2,4-D ..• 2 lb.: 

Spring 
Growth Bud 

III 

, 

n III 

II-III 

I II 

II 

I 

I II 

III 

II-III 

II I 

II II 
I 

III III 

III III 

I I 

IV 

III 
I 

1 II II 

iBloom 

III 

II I 

II 
I 

II 

I· III 

III I 
I 

I 
I 

IV 

I 
III I 

i Fall 
Growth 

I-II 

III 

III 

IV 

IV 

II-III 

IV 

~. . ~ 

! 

I 

I 



I 

~ ~v-'-u'-''-' ! -~V"V." 
i -----perbiCide and appli-

Common Name I Scientific Name cation per acre ' ! ... liJ-'-VU1U1-"'-'"' ULU''ldl 

I ' ' I I ' I 
Smartweed, perennial :Polygonum coccinium I LVE 2,4-D 3-4 lb. I Cctlif. IIII ! 

(swamp) I I l-4 lb. I ( ,I-------f LVE 2,4,.5-T 3~alif. ' i III " 

Sneezeweed, ,orange Helenium hoopesii ~~E 2,4-D . 4 lb. I Colo. !_~ l.r.r- I__g I~ 
Spurge, leafy Euphorbia esula IAE 2,4-D 2-4 lb. I Colo. I I III l III 

I AE 2, Lf-D 2 lb. Mont. I III I III _ 

IAE 2,4-D 41b. tMon~~ II 'II I lII-j_lL-. 
~ 2,4-D 8 lb. Mont!_'-t II ___II__~ 
!A 2,4-D 6 lb. I Wyo. III II II I IV 
1-- I 
i LVE 2,4-D 4 lb. Mont. I I II 

~ 2,4,.5-T 4 lb. Mont. II I 
[2,4,n acid ___4_~4Mont. 1III 
I , 
i Pr()r.hlor 4~o 1':;. I Mont. IIr- - - ---l----t--=--+----t-----t 

! Prochlor 500 lb. ~10nt. I 
r I ' 

t:::::::-2':~ ::: I::::: -r--'~~---
I Pbor 4800 lb. Colo. I I i I 

Colo. II Pbor-C 2400 lb. 
I 

IILNaQ 960 lb. Colo. 
'v-l 
\.D 



0 
,--- ----- - +="" 

I Herbicide and appli
cation per acre province BloomCommon Name Scientific Name 

Ciraium arvense 1 Ib" IMont. IIIThistle, Canada E 2, 4-D I __---+-----=::==--+___+---__I ,-
E 2,4-D 2-4 Ib~ Mont 0 II 

A 2,4-1) 2 lb. Ore. II II III II 

I A 2,4-·D 3 lb. ' I Idaho II I 11- I III II 

AE 2,4--D 1-2 lb. ~ah tIl-III II~,'III II~ITI 

AE 2,4-D 2 IbQ "1 Colo. I III I II III 
I 

I AE 2,4-D _22 lb o I! Wyo.Wyo. IIII II I III II 

~2,J,,5-T 2 lb. lore. II 1 III I III-IV IIII 
1-;-2,1,,5-T 4 lb. Mont.- I n 
~---~-

I A MCP 2 lb. are. I I I i III I II 

A MCP -I 2, 4-D 
1.-, 1:1 2 lb. 

,
I 
i are. 

II',I I III l III 

NaC 640 Ib o lOre. i I I I I I 

CMU 10 lb. Oree I II i III I IV I III

'L ' 1 IThistle, perennial Sonchus arvensis , AE 2,4-D 1--2 Ibo Utah III-III l;n-III II-ITI~ 
sow 

II IIII AE 2, 4-D 2 lb. ~o. I II 11-----=.:==------+--===--_+----__ 

I I A 2~ 4-D 3 Ibo I Idaho II I II I II I 
I E 2,4-D 3 lb. IIdaho i II I III I II r

I I '-::1' " I
Yarrow, western _lChil1€a lanulosa , AE 2,4-:-D 4 lb. i Colo. ! II I II" I 



; ' 

u ~::,e-or I Spl'iagj · i- , FallHerbidde cJnd a1-~ pli-

Province I Growth I Bud lBloom Gro''lthcation per acreCommon Name I SCientific Name . I --- ' 
1 I H~ ,. I
L .

White top (wl1iteweed)! Cardaria draba AE_~_1.,4-D___.2 ~~~~-'--i--DL - g-+1:g:~4---":I (Lepidimn draba) 
!IE 2 ,h-n 1·~-2 lb. Utah !II-III III-III III-III III-III 


AE~);-D 2 lb. .' Colo ~ I I II I II 
 II 


A~~.L4-D __. _~_~ "yo. I ..~ II ! II 
 II 


A. 2L~-D ____.J. Ibo-:-I-!~!-hO_I~l---+-l.L_L_~ .. II 


Ie 2,4-D 2, 4,6 lb• .1 M·ont. I II . 1 II 1 III 
 II 


LVR 2,4-D 2,4,6 lb. I.!lont. I III I III 


1.2'4-D acid ~,lt,·~1 Mont;=rIII i III I 

i Jlont-,-_ -~i- I 

1 Hont IV I IV
0 

· I I I 

rWhite top, globe 

. Icardia pubescens ~E. 2,,4-:D l~~~ttah__l_ I 1_~uJ___.Jpodded 

IE 2,4, .5-T 2,4 1. b. 

_____+

+=' 
I-' 



---

+="CL~SSIFICATION OF PERENNIAL CROP RESPONSES TO HERBICIDES f\) 

Common Name 

Alfalfa 

Herbicides and appli
cation rate 

}~edicago sativa 

Scientific Name 

A 2,4-·D 3/4 lb. 

A 2,4-D 3/4 Ib~ . 
Ii 2 ).t-D 2 lb. 

I A 2 4-D 4-8 lb. 
I~-~--

I DN select.. 3-5 qt. 

I 

.. I 

1_100 gal. 

DN gen. 
50 gal. 
70 gaL 

DNOSBP 

I~_~cp 

NaTCA -
NaTCA 

I 

eMU 

CMt] 

CMU 

NaC 

i IPC 

water 

1 qt, 
Diesel 
water 

6--12 Ib~ 

pre-State or Seed- Spring I Estab-
Province, emerge ling Growth lished 

Mont. 

Calif. 

Colo" 

Utah 

Calif • 

Calif. 

Utah 

20-40 lb. I Utah 

4,6,8 lb. Utah 

80-320 lb. utah 

1-4 lb. Utah 

20 lb. Utah 

40-So Ib o Utah 

300-S00 Ib~ I Utah 

3 lb. Calif. 

II 

I I I II 

I II II 

III 

I IV 

I 

I 

I, 
I IV 
I 
I. I IV . 

II 

IV 

I 

IIII -

IV 

rn 

I 
I 

III 

II 

I 

! I I I I 

I, IV I IV i IV 



., 


'. ~, 

, 
I ' ' ' . 

c-dmihon I'lame :, ' ' Sci~tifi.c Name ,~ , '~ 
, , ! " " 

Clover" ,laditlo ' " TriHilium rerens , :' 
var. ; 'lu.tu.\n . ' .. 

" 
" ~ ". . " . , ' , .. . ~ 

". 
.. 

" , 

.. 
c 

.... 

Clover, ,red Trifolium pratertse 
' . 

" 

" 

Trefoil, prostr~te Lutus corniculatus 
~ , 

" , 

, , ' , j 

I Herbicides an~ appli
,cation rate , 

I'state OT 

ProVince 
' .. . '. ' 

"9 4. D " 3/4 lb., ' Calif.A,~, -
~.~ '-. , . '---:----. 

' ' :: "!" . 

r" 
DN select~ ;; ·:3-5 qt • Calif. 
100 gal. watei· ' " 

~, . 

IPC : ~ :3 Ibo Calif. 
, 

DNselect. j ,·,5 qt • Calif. 
100 gel. water " 

IPC 3 lb. Calif. 
.. 

A2,4.-"'D ,', :" 3/4. ~b. I Calif. " 

IPC 3 lb. [ Calif. i 

Pre " lSeed
ePJerge I ling 

I ' II 
~-,-- ,..-' 

IV 
.. 

IV IV -
" . . 

III 
. . ' 

IV~~ 
I I 

IV IV' 

I Spring I Estab
GrO'!,rth i lished 

i -r-
I 

IV 
-, 

' ' IV 
!--c , . 

I I III 

Ij IVI 

. ~ .' 

, ,,,'.J. 

,~ 

. ~. 

.:::.;. 

-I=" 
V.J 
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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 pre~ent some of the · 1950-51 research work being 
done on ~, velvet mesquite, big sagebrush, chamise, live oak, scrub-oak, pinyon~ 
jlmiper, poison oak, blackberry, rose, snowberry, ash, and alder in' the we~tern . 
Gni ~ed States. These reports describe only a fraction of the work accomplished on a 
:cw plant specie~, but are good examples of the type of effort being made to control 
't.'llG.88irable woody plants. Wide variations in the nature a.nd size' of problems and , 
V)s.:::!.:")le application of research results occur a:nong the plants discussed. FOr 
&::r.,'./.]i:.p le, Rib~~ e!adication to control blister rust in white pine forests brings to 
"Lil.'r1 an entirely o.ifferent set of conditions, te ':;hni(}ues, and values than the con~ 
trol of mescplite, which infest,3 milHons of acres . of valuable range. and pastu~e land 
' in the Southwest, or the con":,r0l of poison oak along roadways, fen~e rowa, and ree... 
l'eation areas. Practical tre8/ ,ment recomnllmdat':'cns have been made for Bome plants, 
ar:d action progr~.m'~ ar8 under W8.y. for ot}:3r pJ.G21ts satisfactory cOntrol methods 

have not been pBrfected, or high cos"('s dele.y 8:f:tclDsive application .of research 

r53ults. . . 


On relatively low-value forest. &nd range J.ands practipal and . economical con
trol methods are hard to contrive. The inacce3~!ibility of these lands, the rough 
topogra.phy, variable soils, and growi_:1g condltio!ls pl'9Sent innumerable ciraw-backs 
to attaining practical !'1;s.r.t contro:.. The advail':,,3,ges of range land brush~ontrol ; 
in increasing the grass 'cow;r aLd f~-l ::ilitating livestock movements may be obvious , 
to the stock-wan. On tl:.e oth::~ r hand, the watershed ma.r.ager 'or the big-game manager 
might recognize some disadvantages cansed by eliminati,ng bru$,h on certain sites• . . : 
At any rate it is often impossible to prove these advantageS ' or disadvantages on ~ 
dollar-and-cents basis. ' .. 

! will not try to summarize the following report~ or prophesy ' regarding ,fut'ure 
developments, but merely point out a few interesting highlights. Owing to the ma.ny 

complex factors involved, it is da~gerous to generalize treatment results much m~re 
than the authors have already done in summarizing results of their work. 

In Ribes suppression work, the BUreau of Entomology and Plant Quarantine . 
recognize that (1) a certain variety of ona speciee of Ribes. requires a different · 
formulation for spraying than the species itself; (2) effective dosages an4 volumes 
of foliage sprays differ for young and old age classes of ~ and associated brush;
0) both dosage and volume are ap~rently contributing factors in getting effective 
U lls by basal-stem treatment; (4) oil-soluble dyes, when mixed with 2,4-Dand: 2,4, 5_r 

formula.tions act as markerB to speed crew work and permit ready supervisory checks of 
• the thoroughness of coverage; and (5) two or more low-dosage treatments have proved 

. to be fully as effective as one or two treatments in which lD to 20 time! 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 herbfcides. 
TM.s optimum period in the spring is recognized by observation of the growth stage 

of mesquite. Of several concentrations tested, 5,OOOp.p.m. of either the amine or 
a. low-volatile ~ster form of 2,4,5-T produced the ,highest peooentage of apparent 

plant kill. Additions of wetting agents to water sol~tion~ Fe5ulted in significa~tly 
higher plant kills. The u~e of radioactiva i50tope,s to trace ttle translocation of: 
~le:rbicid,es in mesquite seedlings shows that movement is very ' limited. In no case was 
at01'$ than 2~ percent of the Llaterial deposited on the leave8 ~'inoved downward~This; 
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helps to explain why mesquite, .with its vigorous sprouts. is so difficult to kill. 
In an extensive series of airplane-spraying treatments on mature mesquite south of 
Tucson, Arizona •. it. was found that. soil moisture alone did not h~:ve a significant 
effect on the: toxicity of selective herbicides> : ' ' .' 

. . . ~ , .., 

The cha.~se problem is q~ite important in California, and 'the BOtany Division ' 
of .the Unive'rsity of ,California is, the fi~st to report on the successful use of 

chem.icals in ' controlling ,chamise.. . The report stresses the .important factors con
tributing to effective control. such as the use of oil emulsions ra.ther than water 
carriers, and .the role of grass ,competition in reducing the rate of growth and vigor 
of chamise seedlings. Another report of an 9.JCpe:riment ' on live oak in California 

shows that although 'ba,sal-spray treatments alone were not ,effective, the cut-surface 
method of applying ,'cQe}nica~s. was effective in killing live oak. 

. . . . .~. 

Results of preliminary tests by the Rocky Mountain Forest and Range Experi
ment Station in .. Colorado indicate that basal-barkspra'ying offers promise for con
troll;ing scrub-oak and small pinyon 'and juniper trees. Limited tests indicate ' these 
plants are not generally susceptible to foliage ·sPrays.' 

. Several re'ports on the 'control of big sagebrUsh show that progress has been 
made in the past 2 years in deve.+9~ing effective chemi,cai treatments. However, 
variations in the success reported· from different se<;tions of the country are per.;. 
plexing. Both 2,4-D and 2,h,5-Tkiilbig' sa.gebrush wb~rt applied in the proper 
amounts at the proper time. 2,4-D apparently prciducedveryexcellentkills of sage
brush on a Bureau of Rec~am9-tion project in Strawberry, ValleY1 Utah• . A formulation 
containing both isopropylahd , amyl esters of 2,4, 5-1' 'appeared most toxic in exten

sive tests in .Wyoming by the Rocky Mounta:l.n Fcirestand Range F-4(periment Station arid . 
the Bureau of Land Management. Colorado Agricultural Experiment Statiopreports " . ; '.' 

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. sid.ehill. The develop
mentor 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 apoears to .be difficult. The ,possibility of using 
the ·plant-development .stC).ge of .associated 'vegetation to indicate the : ~ptimum period 
may aid ' in this respect'~ :; Aft,e;- it is :perfected, chemical control of big sag¢brus~ <' 
will undoubtedly find its best use · .where . ihere is .a fairly good UTlderst,ory of !1ative 
grasses • . Release ' from competition with sagebrush may p~:rmit these 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 methods' of era,dicating , sagebru$h ·at :pr,e:sent are eon~idered more 
efficient and economical than chemical 'ControL. ' " . 

Another kind of puz~le' that 'confr;6hts~eSea~G'hers i,i·'tl.lust'rated bythe~ork 
at Oregon State College ,in deyelopinga program to .,cont'rol ·pii'isance shrubs along ' 
roadways, fence rows, and drainage ways. One calf : a.ppr~ciatethe · difficulty of 
formulating a specific ,tr.eatment that ..would cantj~Ql .. pqison . oak, ,'blackberry, and 
a half dozen 'other shr\J.bs , occurring in close assciciatldn. , :" ' . . 

.;-. 

',i , 

..'.., 
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. . REPORTS QE INDIVIDUAL CONTRIBUTORS 

. USE of 2,k-D and 2,W=L.fo!, Ribes eradication in the ' western states. 
Offord, H.R., Moss, V.D., Quick, C.R., and Burrill, W.S. During 1950-51, 2,k~D 
and2,4,5-T were used in regular blister rust control work for the suppression of 
3i bes 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, Idaho, Montana, WYoming! 
and Colorado. Currently approved procedures are as follows: 

- (1) The application of aqueous sprays of 2,k-D or 2:,4,5-T as foliage treat
ments during an approximate 6-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 R:LD:~ W ,zli and R. ~Y2:dense. The mixed formulation is necessary for sat
isfactory kill of a varietal form of R. ~1L.occurring at the northern end of the. · 
natural range of this species. 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 ~ require about 39 000 p.p.m. (AE) of 2,4,5-T for satis.. 
factory kill from a single spraying. Several ~sters, amines, and the sodium salt of 
2,4-D and the isopropyl and butoxyethanol 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 c'onsisten'tly highest during the period of vigorous growth. 

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

Aqueous 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, (2) 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 were concerned with studies of dosage-volume factors related to broadcast . 
power spraying of young and old age-class Bih~ lacustre and R. \~scosissimum and 
associated' brush. On twelve 2-acre plots and sixteen I-acre plots concentrations 
of 500, i,ooo, 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 'Rib~ 
1,500 p.p.m. of aqueous 2,4,5-T with 1 percent summer-oil e;mulsion 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 f 5-T with 1 percent summer-oil emulsion at 200 gallons 
or more per acre. The volume used should be enough to wet all Ri~ and brush of 
comparable height. Tr£ object is to kill as much brush and Ribe~ as possible at 
lowest initial cost to facilitate the second or clean-up spray. Where mature ~ 
bushes are less numerous and can be treated selectively, 2,000 p.p.m. of 2,4,5-T 
is recommended. 

http:2,W=L.fo
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. In California sugar-pine ·areas. 424 field plots were established during 1950 

on ~ roezli, R. cereiurn, and R. nevadense.These tests were conc-et'ned chiefly 
with the dO:1age and volume of 2,4-D a.nd 2,4,5-T ester-oil solutions needed 'for effec
tive kill in basal-stem work, and with low-dosage (50 p.p.m. AE) application of 
aqueous sprays of 2,4-D designed to defoliate and produce lasting ~ystemic effects 
on ~ highly sensttive to this toxicant. ' Results of the 1950 tests showed that 
for basal-stem. .work a 5Q/~O mixture of the low-volatile esters of 2,4-D and 2,4,5";'T 
(2! percent by .wetght.LAfdof each) averaged about. 10-percent better kill 6f Rib~ 
.r~1i than 5 percent'2·,4-D 'or 5 percent ·2;4,5-T alone. Both dosage and volume . 
apparently a~contr~buting factors in getting effective kill by basal-stem treat
ment. For R • .tQezli of a,ve~age size about 0.1 ounce of 2,4,5-T or 2,4-D acid in 
2 fluid ounces cofdiluentwa~ 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 weight of the ·active toxicant are recommended. 

In 1951 the following markers were tested in formulations of 2,4-D and 2,45-1' 
used for basal-stem work: Oil-soluble dyes (red;. yellow, orange, blue, and black), 
oil-white house paint, aluminum paint, and lampblack' in oil. The most sati.sfactory 
marker proved to be an oil-soluble red (bright scarlet) used 'atthe rate of l -table
spoonful of dry dye (as furnished by the manufactu'rer) 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 ;3eason it is concluded that complete kill of foliage 
and nearly 100-percent kill of 1ive . stem can be · obtained by spraying !h. !'.2-~~1-l. 
l'lith aqueous 2,4-D in concentration of 50 p.p.m. AE. Two or 'more applications of 
these dilute 2;4-P sprays (two in 1950 and one in early 1951) result.ed in nearly 
100-percent bush kill. Two or more low-dosage treatments ' have therefore proved to 
be fully as effectiV'e as one or two treatments in which 10 to~O times as much 
chemical had been'1.is~d.. Bureau of , Entomology and "Plant Quarant.ine,Agricultu:ral. 
Research Administrat,:ion,U.- S. Department of Agrtculture, .Herkeley, California. 

RELATIOfL2fgrowt..;'f.~g£ and season t9 toxicit;L.of ·2'1lL. 5-T rGBE ester ..@plied 
to velvet mesquite • .. Cox, DooK.-. Studies were initiat.ed.: in the spring of 1950 to 
determine. at what. growth .§.ta.ge.2,. and during which season, velvet mesquite CprQsopsis 
juliflor§!:. var. velutina LWoot~ Sarg.) is ·most · sensitive to foliage sprays ,of 
2,4,5-T PGBE ester. 

;. i 

Formuiati;n~~~'dwa~5;':OOO p.p.m.(0.5 perc~ent.) ·,2,4,,5-T PGBE, ester in a 1; 4 
nontoxic oil-wat:~r em~lsion 'Us:i,ng 1 percent Riverdale' ,dispersant 116 .as the emulsify
ingagent .. ;· Application was, frol{la '.'sur-shot" spray canu1?ing4Q-60 p.. s.L pressure. 
Two hundred mL of solu.tion· was used on each tree . and ,provided complete coverage. 

, . 

At biweekly intervals, beginning with first appearance of leaves and ending 
when leaves had . fully matured, a group of three tre~swa:s sprayeci. With each sub
sequent group one t -ree from the previous group was resprayed'e, . Tre.atments were 

• 	 applied in the spring of 1950 and replicated in. 1951. . The studyw~s ;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-iilize succulent leaves, catkins" blOoming , and pods ranging i.n length from 1/4 
to 1-1/2 inche3. 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 realized. 

http:initiat.ed
http:toxicit;L.of
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_Treatments applied from October 3 to November 7, 1950, are characte~ized 

by -eXtreme _variability in reaction and a low percentage of plant kill. The" plant 
kill produced all occurred during the 2-week period just prior to the time leaves 
yellow_ed and winter dormancy ,began. 

The summer phase of this study was initiated on July 30, 1951, and continued, 
with treatments at biweekly intervals through September 5. It is too soon after 
application to interpret reaction to the herbi.cide. However, indications are that 
application during the period of most active growth will produce the most favorable 
results. No plants have been killed but60-perc-ent topkill has shown up during the 
active growth period (July 30 to August 3 for 1951). There was an -immediate drop 
in topidll 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 time 
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 appear to be the best timed 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 mesquite. It is probable that 
respraying of treated trees may ha-,re some value outside the mo~t 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 conce~tration on toxicity of ~4.5-T applied 
as a -foliagLspray 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 of2,4,5-T amine salt. Concentrations tested were 10,000, 5,000, 2,500, 
1,250, and 625 p.p.m. Wetting agents were added at 1 percent by volume to a 
5,000 p.p.m.solution of 2,4 i 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. Comparison 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 l'lith 40 percent t 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-~rcent 

kill as compared with 50 percent for the control treatment (table follows). 



Effect of wetting agents on toxicity of the amine salt of 

~5-T al?]1.~ed as a foli~ge spray to ' veivet mesguite 


Wetting agent ' Per:,cent , 'Percent 

top 'kill, plant 'kill 


Tween ,20 ' J) IDo-" " 60 

Riverdale Dispersant No. 6 Jj 100 100 

Tergitol 100 100
iJ 
Santomerse 88 y 100 100 

Kreelon 100 100 " 
11
Sterox CD 96 60 

Shell Weed Killer E~llsifier 80 40 

Pexsyn L206 74 20 

Check 79 50
iI Top dead g basal sprouts present 


Results of these studies indicate that water used as. a ,carrter for selec
tive herbicides may produce plant kills a6 high as oil or oil:water emulsions 
and that 5,000 p.p.m'. is ' the, 'Opti~ dosage. Addition of wetting agents increases 
the action of the herbicid~ probably by increasing the amount and efficiency of 
absorption into the leaves. " Addition of Riverdale Dispersant ' No. :,:6, Tergitol, 
Santomerse 88, and Kreelon • resulted in a plant kill sigriificantly highe.r , ,than 
that produced by the contr'ol ' treatment. 'SouthwesternForest and Range· Experiment 
Station, Tucson, Arizona. ": 

TRANSLOCATION of 2,4_D[131, in, velvet mesguit~dl!ngs~ "-' Blair, Byron O. 
and Fuller, W. H. Killing of' velvet mesquite (PrQ§'Q.Pis"julif1~ var. velutina 
LWoot~ Sarg.) when"treated with foliage sprays of hormone-type herbicides is 
dependent upon taanslocation of the herbicide to the roots and to dormant buds 
in the root-stem transition zorie~' ! 'Using a' radioactive isotope incorporated in 
a morpholine salt of 2,4-dichloro-5-iodophenoXyacetic aci-d and combined at a 
1: 12 ratio with nonradioaCtive 2,4-D1 1:ri water, a:nd in water plus 1 percent 
surface-active and cosolvent agents (adjuvants), applied as foliage sprays to 
8-week-old seedlings, the authors were able ' td 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 a.bove the cotyledonary ' 
node, in, the hypocotyl" and in the lower roots,. In no case was more than 2! per
cent of the mater~al deposited on the leaves , moved downward. 

Of the adjuvants tested (Tween 20, ' Shell Weed Killerb"muls:ifier, and ,River-" , 
dale Dispereant No. 6) all showed an increase in toxicity 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 samples were' pr~pa:red for 
analys'is at the end of 96 hours. 2,4-DI131 had been reported as being only 
60 percent as toxic as 2,4-D.Adjuvants in the solution increased' the local ' 
toxicity so that all plAnt tissue sprayed was dead in 10 days. The 2,4-D1131 
in water alone produced no apparent contact damage during a 6-week period of " 

observ~tion. Limited movement of 2,.4-DI131 as found in this study may indicate 
why 2,4-D and other phenoxy compounds have produced 'erratic reactions when 
applled to mature velvet mesquite trees.--D.K. Cox. (Table follows. ) 



~ 

• 

Average Eercent movement of active material from the treated area 
of the stem to untreated st emz hlEocotI12 ru1d root tissue of v~ 

. mesguite :seedlings 96 hours after treatment 
Treat- .. Carrier for Total I131 Distribution in Elant tissue 
ment 2z~-DI131 recovered Treated area Stem Hn20cot;y:l Ro..£i 

Pet. Pet. Pet. Pet. Pet. 
A Water 4.42 97 , 74 1.21 0.60 0.45 
B Water + 

1% Tween 20 4.63 99.35 0.33 0.18 0.14 
c Water + 

1% Shell Weed 
Killer Ernul... 
sifier 3.74 98.89 0.21 0.21 0.69 

D Water + 
1% Riverdale 
No. 6 ~·20 22·52 0,16 0.10 0.22 

Southwestern Forest and Range Experiment Station, Tucson, Arizona. 

EFFECT of soil llloisture on reaction of vi2;tvet ll!:0sguite to topical application 
of selective hO!IDone tyPe herbicide~. Cox, Don K. in April, August, and 
November 1950, mass application of ~elective foliage sprays on velvet mesquite 
(Prosopis ~liflora var. velutina LWoot~ Sarg.) from an airplane 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 as well as a mixture of 2,4-D 
and 2,4,5-T PGBE esters. 

In order to test the relaticn of soil moisture to toxicity of the various 
herbicides small plots, enclosed by dikes, were set up within each of the spray 
areas. Sufficient 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 the~e was some variation in reaction 
between the watered and unwatered trees. Increased sap exudation, marked defoli
ation and, in a few instances, more topkill char-acterized the reaction of trees 
in the wet sites. With the exception of a single tree, however, all of the trees 
in the watered plots sprouted and produced regrowth. 

Results of observations made from 12 to 18 months following treatment 
showed that there was no increase in topkill during any season due to additional 
soil 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 mesquite to adequate soil moisture is immediate 
growth which continues as long as water is available and temperatures are suffici
ently high. The excessive 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 s routs 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-vq],?:tile glycol esters, including the propylene glycol butyl ether 
ester, butoxy ethanol ester, and A.C.P. 643) the following experiment is reported 
because the test was conducted sufficiently long ago to be relatively certain of 
the results; it Glearly 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 charnise 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 (StiPe lepida), as well as a little nitgrass 
(Gastridium ventricosum) and wild oats Avena fa,tua). Plots liere laid off in 
triplicate, each haVing an area of 110 s~ £;et. The spray was applied with a 
Champion Knapsack sprayer having a single Tee Jet 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 

1- following table. 

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 be. 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 reduce 
the quantity of oil used per acre to a ~inimum in order to minimize this injury. 
At present, it appears that as little as 1 gallon of Diesel oil 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 ch8.mise 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 . 
experimental area averaged about ,one-fifth as much grass as on the average of the 
sprayed area (all plots). Thesere'sults seemed to indicate that chamise competes 
with grass and that there 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 effe.ct of water .., oil eniulsionJI1ct oil spr~ys containing the 
isopropyl esters of 2,4~D and '· 2.4.. 5-T . upon seedling. and sprouting 
charnise. 1b~ated on May 30 to ' June l{ 1950; data recorded on . : 
November 12. 192J.,~ Burned in September 1949•.' 

Chemical . PoUnds ' . Percent kill Total . Charni se ". on 
per · Diluent .' of chamise live ' three plotsused acre Sprouts Sprouts Seedlings. 

Pct. No. No. 
Isopropyl 1 Water . 47 11 42 : 

ester of 1 25% Diesel ernul. 62 13 20 

2,4-D 1 Diesel 52 16 3 


.2 Water 40 19 56 
225% Diesel emul. 77 ' 6 2 
2 Diesel 84 7 0 
4 '. Water 80 6 3 

. 4 25% Diesel ernul. 97 1 2 
4 Diesel 88 3 0 . 

Average of al12,4.-D treatments 70 . 9 11t . 
Isopropyl 1 . Water . 34 27 65 

ester of · 1 25% Diesel ernul. 61 14 5 

2,4,5;"'T 1 Diesel 80 6 6 .' 


2 Water 28 20 . 59 
2 . 25% Diesel ernul. 72 7 5 
2 Diesel 81 5 2 
4. . ' Water 75 9 13 
4 25% Diesel ernul. 100 0 0 
4. Diesel 190 0 0 


Average of all 2,~.,5"Ttreatments 70 .. 10 17 

Check JJ .-- -~- 0 38 ' 4.1 


. Average of all treatments: 
with water 51 15 39 
with 25% ernul. 78 ·. 7 6 
with Diesel 81 62 

11 Chamise seedlings averaged 100-300 per plot at the start of the 
experiment and , ·had decreased to 4.1 on three plots .(av. of 14. per 
plot) ' because of competition with grass, etc. 

Factors that contributed to the control of the chamise in this experiment 
were: (1) Proper timing. It was found that chamtse control became poorer 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 is most readily killed following burning, if. the sprouts are 
sprayed when they are ' still small. It is felt that a June or July burn wQuld have 
been' better than the September burn; ' because there were pro.bablysome chamis~ . 
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 increase, 
especially on the treated areas. 0) · Grazing by cattle and deer. Cattle prefer ' 
grass to chamise and brow'se chamise very little; however, whEm grazing grass, they 
do eat some charnise,and this may result in the death of some weakened chamise 
plants. . 0'. 
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Grass is generally sparse where old stands of chamise are present .and 
should be seeqe.cL following a ·,burn. : By obtaining a good . stand of grass:,-bn. '. 
the chamise ;:~me . should :be able to .bring to bear ' the: combined effects of -the . .. 
spray treatment:, · grass :competition, .. and. grazing against the chamlse,- the··-same · 
as was accomplished in this experiment. · Botany Division, Urtiversity of 
California, Davin, California. ' . 

RESULT ::of a cut-surface e eriment on interior live oak. Leonard, O. A. 
On December: 4, 1950, interior live oak trees Quercus wislizenii) 'weretr~a:ted 
as follows·: (1) Bark not cut. Base sprayed with 4-percent ·2,4, 5~T (prop.' glyc. 
est.) in Diesel oil at the 'rate of 10 ccs. per inch of diameter, or equivalent 
to 2.4gms. of acid for each 6 inches of diameter (-volume percent used, grams 
per 100 ccs.). (2) Same tr'eatment as No.1 but mo.ss arolmd .the base of the 
tree was removed. (3) Same as No. 1 except the outer dead b~rk was removed. 
(4) Hatchet cuts were spaced every 6 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)t..as placed :i.n cuts spaced 6 inches' apart, near 
the base of the trees; this treatment received 1 cc. per cut. (9) Same as No., 8, 
except this t'reatfuent was 2 ccs . .. :per ,cut • . (10) Same as No.8, exe:e'pt , this treat
ment was 4 ecs. per cut--equal t;o 2' gms. · of acid. (11) The amine of 2,4,5-T . 
(triethylamine) having an acid equivalent of 4 pounds per gallon, was applied 
to cuts 6 inches apart, the saine' as with the amine of 2,4-D. One ·ct. was used 
per cut. (12) Same as No. ll~ except 2 ccs. were used per cut. (13) Same as 
No. 11, exce'pt . l4c.cs; were'-l..l:seg'per' G\l::t:;,whlch was equivalent to 2 gms'- of acid 
for each 6 inches ' o{:diameter' orabout :·thesame. quantity of acid used with the . 
ester in th~ basa.:t.:"spray mixf,.ur-e ~ ~which ' was ~2.4 .gms.' The trees. 'treated in this 
experiment · variedfn diameter ' froin J ~'o 12 inches, but · most ste·ms had a diameter 
of about 6 inches. .. . . 

, The · :toliage~{ the . live oak trees turned bro.wn a little ' soon~r with the 
treatments where the ' 2,4~5-T~amine 'was used than where the. 2,4-D ' amine was used. 
The effect of the: ester tn~rtme·r.1t,swa$ : considerably delA-yed. Results as recorded 
on the following: table indt6.~~e· 1:,hata~l of th~ .__ cut-sur,tacetreatment;s, ...hether . 
with the ester of 2,4,5""T in~'Diesel fuel or ~ith t,pe anunes of' 2,4-D and 2,4,5-T 
without any diluent, were effective in killing the live oak trees • 

. , . In another exper1meht · which was· 'conducted ir.ja.tlual';~/· 1.951 on larger live 
oak trees;killil1g :' ?fth~ tr<:es'has:bee~"fllti·chs,1ow.eb'th~ best treatments in this· 
test was with 2 . qcs~of · 2,4 ','5';"T , a.I¢.»l? , pe:r 'cutAnd,with ~he" basal-$pray mixture of 
4-percent , 2tl+,5:';'(~ster in Diesei, fue.+.' The final .~ffect of tlfe vari()us treat
ments in this test will not be lmown' for·sometime. This test is mentioned be
cause it d~monstrates that while the :ctI:t..:.su'rface treatment may be quite .effective, 
that it" still nee<1s to be stl1died ii1 .ord.er· to learh more abo'G.t · the factors 
affecting, 'the·· ~uccess of the inethod. , (T,$.ple follows. ') ., . '. 

.. .. '. 

I, . 
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The results 21a c'ut-surface experiment on interior live oak. ' Test ' 
was conducted on Reamer Ranch near Rescue, California. in t~ Sierra 
foothills early in December 1950. ~ings recorded July 20,1951. 

Ccs.per Acidequiv. Bark cut Moss Outer 
Material used 6" of per 6"of ' every re- bark re- Results 

diam. diam. 6" moved moved 

' ;y gms. 
4% 2,4,5-T este 
in Diesel fuel 60 2.4 No effect 

" 60 2.4 + No effect 
" 60 2.4 + + 8 dead; 1 sprout
,,(to cuts only) + 6 dead 
" 60 2.4 + 8 dead 
" 60 2.4 + ' + 4 dead 
" 60 2.4 + + + 1 dead; 2 sprout

Amine of 2,4-D 1 0.5 + 8 dead 
" 2 1.0 + 7 dead 
" 4 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
11 Propylene glycol butyl ether ester of 2,4,5-T 

Botany Division, University of California, Davis, California. 

BASAL-BARK treattnentsfor controlling scrub-oak. piny-on. and juniper ~es. 
Doran, Clyde W. To determine whether 'basal-bark spraying is effective ir\~on~ 
trolling scrub-oak (Quercus gambeli), pinyon pine (~ edul~), and U~ junrper 
(Juniperus utahensis) limited tests were conducted near Delta, Colorado, in 195~. 
Preliminary results are described below: 

Scrub-oak: ~t two sites (elevations 7,000 and 8,000 feet) 100 to 400 oak 
stems were basally sprayed at each of two dates, April 1 and May 1. Both dates of 
sp~ying occurr~d before leaf buds began to swell. Stems were sprayed in an 18
inch ba.nd beginning at ground level with a solution of 1 pint Esteron 245 in 
3 gallons of f'uel oil C4-percent solution), This amount of solution 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 defoliat~d. 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 defoliated, many retaining 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 df spraying appeared 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. 
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P~.nyon-pine: Plots with 10 to 50 pinyon trees were '.pasally sprayed 

on March 1, April 1, and May 1 at each of t'tlO sites . (eleva110ns 6,000 and 6,500 
feet). The same . treatment procedure l'/as follow.ed as ,described above for scrub
oak. Small trees from 3 to 10 feet in height composed about'40 perqent. of the 
total number of trees treat9d~ Large treM averaged 15 to 20 feet in height.' 
Three gallons of 4% Esteron. 245 solution treated 40 trees. 

Need;t.es. on .the smaller. trees slowly became dry and bI'own, while most of 
the large trees s};lowed little or sUght discoloration. A stem ,count on September 1 
indicated that March 1 treatments were more effective than the Other. date.s tested: 
Small trees--71 percent appear dead with needles all brown, 17 percent haveneudles 
partially discolored, and ,12 percent show ,little visibleeff,ect;, Larg~ trees-:-
12 percent have .needlesall brmm, 27 percent have . needles .partially di~c()+()red, 
and 61 percent show little effect of. treatment. ..' ' . 

Utah juniper: The saille treatments outlined above for 'pinyon-pinewere "'. 
applied to juniper trees on the ,same' sites. Jlmiper reacted in .the same manner 
as pinyon, but appeared less· ~usceptible to the basalspraY. :: In generali "orilY 
the foliage on ·the smaller .trees became · grea.tly discolored'- Th~' Mai.'clf 1 d.ate of 
treatment appeared most e.t:fective. Rocky Mountain Forest ,anq Range' EXperiment 
Station, Fort Collinsj Colorado. . ' . . . 

. i' 

CONTROL .pf big sagebrush with 2.4-0 and 2,4.5-T tn. west~rn Colorado. 
Doran, .Clyde W. . Big sagebrush (Artemi.sia triden!::§.ta) is one .'ofthe most Cominort~ . 
plants in the, West • .It ,grows on aVB;riety of soils, 1-1iths~ands droughtg provides 
some s'oil cover, and furnlshes forage to Iivestock and gf3.me. HQ!,!,ever, big ' sage
brush is often considered an lmdesirable plant; largely a,s aresuH ofgraz~ng 
abuse, sagebrush now excludes or suppresses palata.ble grasses' qn' tl;lous~nd;s :~o~ , acres '. 
of rangeland. Numerous s'llccessful range, reseeding, hurning, .a~d flooding pro j'ect s .' . 
illustrate how. sagebrush; .Gan be replaced by grass,3so ' . Sagebrusl:l does not~ormally 
sprout, issensitivetQ fire, a.nd is ,so prittle'that :it is easily killed bY mechani- ' 
cal methods. An effective and economical method of controlling big sagebru'sh with 
selective herbicides appears to be desirable on many sites where mechanical methods '· 
of control are not well adapted. Chemical .control will probably find its best u~e 
on ranges vlherathare ,is a fairly: good understory of native . grasses. Release from 
competition with sagebrush may permit these grasses t6 spread and become more 
vigorous. 

Preliminary tests ',with foliage spr'ays of 2,4-D, : 2:J~" ?-T ; ~ a~a a mixtu,re of 
the two were made at two sites in,western Colorad0 q~( thEil ,Rocky ?vfolintain Forest and ' 
Range Experimp,ht Station in' 1949. 'Mobile ground-spriiying ,rigs' 1~ere used to make ' 
the tests: on one-quarter acre plots. , On the basis. 6f. these :.ests, the more effec... ' 
tive treatments1-'1erethen demonstrated at two d.il'f~,rent sites in1950 and in 1951. 

None ·of the treatments were 10C) percent effectivei,ri killing sagebrtlsh~ . '. 
Several treatments caused an average defoliation of 75 to 95' percent, but quite· 
often a small branch or twig apparently escaped thorough coverage with spray and (, 
continued to'live.' Little . or no radial translocation of ·herbicides was apparent, 
and only 'those plants completely defol.iat.ed 'could ' be .classed 'as d!~a'(f. ' . 

Early spring treatments were more' 'effective than those made later'in the 
season. Theex.actdate for obtaining best results differed, with elevation of the 
site, and development and growing c()nditions of the brush. : The most effective time 
for applying 2~4;"D ;appearedto , be ,s;J..ightlyearlier than for 2 .I4,5-T, • . 

. . ." 

i" • 

Only a high ester formulation of 2,4~D and 2,4,5-T were tes'ted. Both a! them, ' 
or a mixture of the two, produced some kill of sagebrush when applied in dosages 

http:defol.iat.ed
http:triden!::�.ta
http:Need;t.es
http:follow.ed
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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 4 pounds AE per acre was the highest 
dosage used. 2,4,5;"T alone appeared to give somewhat better kills than 2,4;"D 
or the mixture at similar dates and rates of application. 

Complete plant coverage wa:3 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. ' 

Much more extensive experimental work on sagebrush control is being done 
in Wyoming by the Rocky Mountain Station in cooperation with the Bureau of Land 
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, We T. Investigation into chemical control of big 
sagebrush incent?al Wyoming was initiated ll1 1949. The goal of this work is a 
low-cost method for increasing the production of palatable 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 sJIiall rabbit
brush (Chrysothamnus spp.) and horsebrush (Tetradymia spp.). Notable in the herba
ceous understory are" palatable species of wheatgrass (Agropyron spp.), bluegrass 
Poa spp.)~ and needlegrass (Stipa sp.). Forbs are infrequent and produce little 
if any palatable forage. Soils are sandy loarns 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 sagebF~sh in 1949. The number of formulations was increased to 59 in 1950 and 
reduced to 34 in 1951. All formulations were applied as foliage 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
~um 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 various 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 expected 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-spraying equipment. 

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, there have been some inconsistencies 
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in the relative efficiency of.differ~nt tr~atments. Outside factors, such as 

wind drift of spray and 'malfunctions in' ~quipmeqt, will usually occui and :cause" (: 


variation in app;J..ication. Some. t.reatments have"however, given consistently 

outstai:lding results in spite of adverse tre~.tment conditions. 


The growth stage at . which ,Q;i.g sagebru~,h is .sprayed is a major factor in 
its susceptibility t ,o' ?,4-D and .2.,4,5-T. The high variability in current twig 
growth both between and within different areas makes this value an Unsatisfactory . " . . . " 
indicator of optimum spraying date. D'ata collected on two spraying dates in 
1949, three dates :i.n 1950, and four dates in 1951 reveal that the growth stage . 
of associated herbaceous vege.~ation may be a more reliable indicator of .the 
period of maximum susceptibility than the amount of twig growth on big sagebrush 
itself. Treatments made in , central Wyoming just prior to .thebloom'st'age of the 
native bluegrasses have result~.d \ in highest brus}ik:i,llS ~ .. This gl"'01I,rth ' stage ha.s 
occurred betHean May 25 and June 5 during the past Jyears·. . . 

A commercial compound containing 43 percent' isopropyl '~d ··a.n1yT · as'ter of 

2,4,5-T has given consistently highest brush kills. One:..haH~pound acid equiva
lent killed an average of 60 percent of the sagebrush'plants, - l ' polindkilled 

85 percent, and 2 pounds lcille.d 90 percent when app~ied i .n 3 and 5 gallons of 

Diesel oil .per acre on the . optimum date~ . The ' same formuUl"tlons.. of 46pere.9.n.t 

isopropyl el;lter of 2";4-bgave ;average kill,s of 45960;: -a'~ 65 percent, re:spect..?-:vely. : 

Results .with2,.4-D Vlere much more vaI7iable than with2,4,5-T. There appe.ars to be 

little difference if any petween the ' effeqtiveness of isopropyl and other alkyl .. 


. esters of the t\'10 compounds. 

Low-volatile esters of 2,4:-D a.nd 2 i 4,5-r have not proven as effective as ' 

the alkJ!:l esters in killing big sagebrush. These' c(jmpounds were tested only at 

hlO rates on the expected optimum ·date in 1950 but;. *e;r~ tested .thoroughly· in 195],.. 

Although final counts will not be made until. July ' 1952, a preliminary 'check ,of -the 

1951 work indicates results simiiar to those obtained in 1950. ' Orie- :.a.nd two-pound 

rates of propylene glycol b~tyl ether ester of . ?,1~15-T in5 gallons of Diesel oil 

per acre gave kills of .45 an<i 75 percent in 195.0. The same formulations of pro

pylene glycol butyl· ether e?~er of 2,.4-D gave kills of 20 and 40 'percent in 1950. 

A half-and-half commercial ud,xture of these two compounds gave 6~ and 85-percent 

brush kills in 1950 when applied in" 1- and 2-pound rates, respectrively, but· were 

apparently no more efficient than 2 g4-D in 1951. Butoxy ethanoi esters have been 

noticeable less effective tl:lan the propylene glycol b~tylether esters. 


Highest brush kills were- obtained with highestrate:s" of 2,4--D and 2,4,5-T . 

in all forms up to and including 2 . pounds acid. equiva:ierit per acre. Thre,e-pound: 

rates ' were the highest tested and only in rare.cases · gav~ materially higher kills .' 

than the2;"pound rates. '''' 


, ~ .. " 

' The other chemicals testee;! killed less than 10 per-cent oTthe sagebrush 

plants with the exception of .the2,4,5-T amine salt which killed 35 percent ·on 

one p'lot. . These mMerials have not 1 however, . beim ~dequately tested since they 

were, applied only on the optimum dates for 2,4-D and 2,4~5-T. This date m8.. y or 

may not be the optimumtims to treat big sagebrush with such chemicals as penta
chlorophenol or dinitro-sec-butylphenol. . '. . ",' 


. ',' .. .... , .. 

Diesel oil has given best resuits'" emulsions ·~ntermediate,a,nd water poorest 

results as diluents or carriers. Water hasbeeri ' tried in amounts 'varying from. 
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3to 50 gallons per acre. Some very high, though very inconsistent 1 kills have 
been obtained with alkyl ester of 2,it-D in water. Emulsions of 4 gallons of 
water and 1 gallon of Diesel oil per acre with a detergent added have been tried 
only on a limited scale but seem to have some promise. 

There is no apparent difference between tractor- and airplarte-spraying 
equipment as regard~ the efficiency 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 a 60
percent brush kill and had tripled with a 95-percent brush kill even though 
grazed heavily for two seasons following 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 demonstrationuor the control of big sage
Erush (Artemisia tridentata) in Strawberry Valley. Strawberry Valley Pro ,jeq,i, 
Utah. Hirst, W. Harold. Big sagebrush occupies 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 purpose 
of testing and demonstrating the effectiveness of 2,4-D in controlling the sage
brush. The amount oT 2,4-D acid equivalent and total solution, (carrier of2,4-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 of 2,4-D 
in 3 gallons of total solution per acre. Plot No. 3 was treated with 4 pounds of 
2,4-D in l! 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 It 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 plant~. Less satisfactory results, 
approximately a 60-percent topkill, were obtained on plot No.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 application which undoubtedly caused consider
able drift of the chemical al'/ay from the plot. Bureau of Reclamation, Region 4. 

CONTROL of big sagebrush with 2,4-D an~~-T. Hervey, D. F. In 19?O~ 
the follo\'ri.ng variables were tested as to the effect of each on the resulting kl11 
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: 

Herbicide Acid equiv. 
per acre 

Lbs. 

Dates 
May 15 

Pct. 

of application 
May 27 JU!2~ . 15 

Pct. Pct. 
2,4-D 0.5 25 33 25 

1.0 27 25 34 

Weedone 

2.0 
Average 

0.5 

21 
~~ . . 
26 

-.-21
28 
24 

6:2 
41 
19 

brushkiller 1.0 35 43 ')'
~-'-

2,4,5-T 

2.0 
Average 

0.5 

5~ 
-2L 

35 

67. 
45 
51 

.2.2
4l... 
34 

1.0 53 59 56 
2.0 

Avera.ge 
_6:2 

51-

---1l:. 
61 

7.7 
56 

The ta.ble 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, twillS were 
in the late stages of twig elongation. The table shows that' :2,4,5-T was ~bout 
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 a.ppli
cations on each of the three sites, the percent kill of big sagebrush was: Swale, 
65 percent; sidehill, 36 percent; and ridge, 35 percent. 

Tests made in 1949 showed esters 6f 2,4-D to be superior to amine or 
sodium salt forms of 2,4-D. Colorado Agricultural Experiment Station, Fort 
Collins, · ·Colorado. 

BRQSH control 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 ex:pense of desirable forage plants ·~ . In addition, these 
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 particularly objectionable 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 6f chemical 
brush control. The experiments thus far have been of a preliminary nature. Get
tingacquainted 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 
six or eight 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 high-mole¢JrJ-ar-weight esterf 
tend to be more effective on brush than the low~molecular-weight esters. Also, the 
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combination of TCA wi~h a growth regulator appgars to facilitate the entrance of the 
growth !'egulator into i'theleaf• . This may be due tbinc.reased pe1'lIleability ,of the . 
leaf because of TCA acting as an 'anesthetic on ·cell membranes. 

Information fronithe last 4 years, . on the controi of 'the various .species is 
presented below. The data, lla~ingcome frO!llexp~oratory experiments, cannot consti 
tute a basis for recommendation until further work has been done • . Only ' the' most 
effective chemicals are listed. 

--------------------~----------------------------.~--.....----PercentageSpecies Treatment Rate and method 
control 

Poison oak 

Blackberry 

Rose . , 

Snowberry 

Ash and .' 0·•• · 

alder 

Ammate 
Thiocyanate 
2,4,5-T' . 

2,4,5-T:2,4-D 
(1:1 ratio) 

Sodium chlorate 
DD(Prochlor) 
2,4,5-'£ . 

2,4,5-T:2,4-D 
(1:1 ratio) 

2,4,5-T:MCP (1:1) 

Aml1late · 
Atlacide 
2,4-D:2,4,5-T 
with TCA 

2,4-D 
2,4,5-T 
MCP · 
individually 
orin mixtures 

2 Ib./sq.rd., spray 
2 Ib./sq.rd., spray 
Sprayed to wet 

1000 p.p.m. solution 
Sprayed to wet 

1000 p.p.m. solution 
5 Ib./sq.rd., spray 

Sprayed to wet 
3 lb./IOO gallons 
Sprayed to wet 
3 Ib./IOO gallons 

4 lb. /sq.rds, .spray 
6 Ib./sq.rd., spray 
Sprayed to wet 
3 Ib./IOO gallon 
TCA at 25 Ib./IOO gallon 
Ammate at 50 Ib./IOO gallon 
Sprayed to wet 
3 Ib./IOO gallon 

90 

85 


95 . 

95 

90 


100 


. 90 

90 
. 98 .. 

(outstanding) 
95 
90 

70 
70 
Kill plants 
below 15 
feet high 

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
festedwith big sagebrush. One area was located on an old established stand and the 
other on an area that had. been disked and reseeded with cre.sted wheatgrass. Many of 

• 	 the sages had not been killed during the seedbed preparation. ! considerable part 
of the population was relatively small sage interspersed among the old plants. 

.. The experiments on the old plants consisted of using four chemicals 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 :J;'9plicated three 
times and the plots were equivalent to 1 square rod in area. The chemicals used wer· 
tri-iso-propanolamine salt of 2,4-D, ether ester of2A~D, .iso-propyl ester of 
2,4~5-T and a mixture of 25 percent 2,4,5-T and 75 percent ester of 2,4-D. The 
amount of chemical used was 0, ~, 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 

http:Ib./sq.rd
http:Ib./sq.rd
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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 4.2.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 untreateq plots. Ethyl ester dust failed to show any appreci
able amount of killing regardless of the $tage of growth or the amount of chemical 
used. 

The experiments on the younger stand of 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 $age 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 4-pound rate applied in 20 ga1l9·ns of wat(3r gave the lowest percentages .of 
regrowth of any of the treatments • . As an avera.g~ of the three replications the · 
percentage regrowth was ? percent for tne est~r 0·f2 ~ 4-D and 13 percent for the 
mixture as compa.red to 80 percent for the check or untreated plots. It would appear 
from the two best ·treatTI1?nts that: the 20gal~otls of water gave the most effective 
control. Hm-.Jever, the data for the otherchemi,cals'" 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 isevldent 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. . 

Q;{EMICAL control of rabb1tbrush_l Chr;v-p.2it~m2l-!.lU1auseo~~Y§l' • ..consi~lis). 
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, 0, 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 rabbUbrusho 

The amount of regrowth on the more effective trea~ments 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 kil.ls. Tl1e ear1-Y leaf stage of growth was the most desirable time to 
apply the chemicnl and the ffillOunt of water used showed little or no differential

• effect. Utah Agricultural Experiment Station. 

ESTIillQIDE T-4~Lj~md ~~terci<i8 'l'D2~/l~.olatile ~sters. Condron, Carl H. 
Estercide T-4 was applied by two Stearman airplane sprayers to 114 acres of mesquite 
near Crystal City, Texas, on J~~e 20, 1951. Four gallons of spray consisting of 
1-1/3 pints Estercide T-4, 6-2/3 pints Diesel fuel, and 3 gallons of water; were 
applied per acre. This amounted to approximately two-thirds pound of 2 g 4,5-T acid 
equivalent per acre. The mesquite was in full leaf when sprayed and except for a 
i7 Contains 4 pounds 2,4,5-T per galion in the form of tetrahydrofurfur'yl ester. 
~ 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 rainfall about"3 ', weeks before spraying, ' these trees existed under -drough~ " 

conditions. This spray defoliated the trees. Hot-J9ver, 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 similar ' to those obtained in the 

Estercide ,T~4 p19t.. ' , , 


A second experiIll8nt w~s applied With one Stearman airplane 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 consisting of 2 pints Estercide TD2, 6 pints Diesel 
oil, and 3 gallons of water were applied to each acre. ' Observations made 3 months 
after spraying showed only slight :i,njury totasajillo, prickly pear, and granjeno. 
Fair leaf kill occurred on mesquite, persimmon, and guaYacan • . Many ·branches are 
alive and goodtopkill is riotapparent ·inthis experiment. 

In a third test, .10 acres of mixed brush located near Uvalde, Texas, were 
sprayed on June 20, ·1951, with a'Stearman airplane sprayer. White brush and prickly 
pear were the predominant species. An experimental 2,4,5-T formulation was used at 
the rate of 0.8 pound 2,4,5-T acid equivalent in 15 gallon5 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 also good rootkill. 
This, of course, is an early observation. 'Prickly pear was only moderately affected 
by this treatment. Guayacan was abo-qt 70 percent defO'liated by the spray. - ' , 

Small-scale tests were conducted during October and November, 1951, on prickly 
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 Deyelopment Department, California Spray-Chemical Corporation• 

." : 
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PROJECTS 

Ul'JDESIRABLE WOODY PLANTS ON IRRIGA.TION SYSTEJvIS AND IRRIGATED LiliDS 
C. C. Butler, Project Leader .. 

SUl-lMARY 

Irrigation canals, laterals and drains, areas immediatel;,/ surrounding 
water storage facilities, certain types of natural streams and irrigated 
lands provide ideal environ'llental conditions for extensive growths of wc'ody 
vegetation. At these locations the growth of such vegetation is detriment.::..l 
to irrigation development because of increased costs for operation and main
tenance of the irrigation ..facilities,· because of the enormous qUclDtities of 
irrigation ,.later comiurned by the woody plants ~vhich will not be available 
for irrigating crops of economic value and because of 103s of irrigable la.nd 
c:.reas. The most common species of woody vegetation found g:rowing at these 
locations are ~villows, salt cedar, wild rose and boxelder. 

. . 

Investigations cOl)ducted at various locations in the. Heste,rn 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 ~lith modern methods of c:.pplication, the centrol progrc:.m 
is entirely practical. The benefit-cost ratio of spray~ng programs to 
control woody vegetation cn such areas is relatively high. ROv-lOver, it no 
doubt can be increased as more effective chemicals and more efficient methods 
of application become available. 

None of the ivoody 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 spray~ng program should be to completelJT eradicate 
the plants with one application. 

Willows are more easily controlled 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 more effective .than 2,4,5-:T or com
binations of 2,4-Da.."'1d 2, 4} 5-T. This species can 08, controlled by both 
foliage and ,do:rmant :spray .applications. Early.surnmer applicatj,ons seem to be 
most effective as a "foliage spray and late fall or late winter applications 
as a dormant spray•. Aerial spraying using a large drop size has been ve~J 
effective in applications as low as 3 pounds of acid equivalent in one gallon 
of oil per acre. 

Wild rose is most effectively controllod by 2,4,5-T spray m:ix,tures or a 
mixture of 2,4-D and 2,4.95-T; however, it is nruch more difficult to control 
than 1-iillows. Foliage applications made in the late bloom stage seem to be 
most effective. Dormant applications have not proved yery suecessful. .i~t 
least three repeated spray applicatiC?ns over a three-year period arc probably 
required to eliminate wild rose. 

Dormant applications of 2,4-D Cind 2,4,5-T on boxelderhave not been very 
effective regardless of rate's of chemical applied. 

Incomplete results of aerial spraying indicate that kills" of salt cedar 
are best ,vith applications of 2,4-D amine salt at 2#/acid per C.cre with water 
and detergent and 2,4,5-T low volatile esters at l~ acid per acre with water. 
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REPORTS OF EJDIVIDUAL CONTRIBUTORS 


Effect of foliage applications of 2,4-D and 2,4,5-T on willows and 
vr.Ud rose. Timmons, F. L. This experiment compared amine and isopropyl 
ester forms of 2,4-D and the isopropyl ester of 2,4,5-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 ~-vhile the esters were applied at 375, 
750, and 1125 ppm. all on an acid equivalent oasis Water was used as the0 

diluent and in all treatments enough spray was applied "lith 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 4.4 gals./sq. rodo 
The average amount of 2,4-D or 2,4,5-T applied ranged from 1.21 to 7 ..34 Ibs/.A , 
for the different concentrations. The original spray treatments wel~e made 
September 1948, June 1949, and A.ugust 19490 All of the treatments ,vere 
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. 

All of the treatments gave nearly complete kills of willo,,; foliage and 
most of them killed 50 per cent or mere of the top-grmft:b., with the heavier 
rates giving somewhat better kills. The regrowth of,villows, from top-growth 
and roots, averag~d 48 per cent for the applications made in September 1948, 
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,,4,-·D gave sirnilar results 
at equivalent rates and both were corisidera~ly more effective on willovT than 
was 2,4,5-T. Unlike the top-kill, the regro'i-Tvh of willovlS Showed no advan
tage for heavier rates over lighter rates of any of the three chemicals. 
Almond-leaved willow proved definitely more difficult to kill with 2,4-D and 
2,4,5-T than was sandbar willow. 

The amine form of 2,4-D had littJ_e effect on wild rose at arry rate of 
growth. The ester of 2,4-D at heavier rates resulted in 5-25 per cent kill 
of rose foliage and top-growth. 2,4,5-T ,JaS much more o~fective on wild . 
rose giving 70..,.80·per cent top-kil1 and 30-80 per cent reduction in stand 
when applied in June 19490 The results were better for the heavier rates" 
Applications of2,42 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 wildrose regrowth was retreated in 1949~ 1950, ar~ 1951 
using the same Ghemieals and concentrations as in the original treatment in• 
each ~se. Observations of regrowth in 1951 showed that annual applications 
of 2,4-D repeated over two or three years had red'lGed the stand of willovJ'S . 
to 10 per oent or less of the original stand in m.ost cases" However, 5-54 
per cent of the willows still shmved regrowth from the roots. after two or 
three applications of 2,4,5-T. There 'was r.o 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 b'\.lt had been redUl}ed 80-90 per cent 
by the two heavier rates of 2,4,5··T applied in the spring. (Contrib'lted by " 
the Division of 'irJ'eed Investigations, BPIS.~E, U:?DA,' and the Utah Agricultural. 
Experiment Station ooopcruting). . 



Control of wild rose ~ith foliage applications of 2,L.,5-T and mixtures ... 
of 2,4-D and 2,4,5-T. Tirrunons,. F. L. An experiment started in June 1949 . 
compared the isopropyl ester of 2,L.,5-T, a 1-1 mixture of the isopropyl esters 
of 2,L.,5-T and 2,L.-D and a 1-2 mixture of the butoxyethanol esters of 2,L.,5-T 
and 2,L.-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.IA. 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 Ibs./A. acid equivalent. All 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 L.o per cent 

but there was 100 pt:;r cent regrowth, mostly 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 season in each ye~r. 
The same chemicals and concentrations were used in each case for r etreatments 
in 1950 and 1951 that had been used for the original application in 1949. The 
amounts of spray and of chemical used in the retruatments were about the same.· 
as those for the original applications. 

The retreatments in 1950 increased 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 different plots and from 40 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 1~49. 
The mixtures of 2,4~D and 2,4,5-T gave as good results as straight 2,4,5-T. 
Heavier rates tonded . to give bett8r results but the differences were small 
and the · trend some't1"hat inconsistent. In this experiment wild rose proved more 
difficult to eradicate with 2,4,5-T or mixtures of 2~4-D and2,4,5-T than have 
willm1"s with 2,4-D in other experiments. At least three repeated 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 remains to be 
seen whether additional treatments will. be necessary in 1952 and subsequent 
years. (Contributed by the Division of 'i'leed Investigations, BPISAE, USDA, and 
the Utah Agricultural Experiment Station cooperating) ~ 
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Effect of dormantapplication9 of 2~4,5:-T and mixtures of 2,4-D and 
234.,5-T on wild rose~ Timmons, Fo L. An experiment was begun in 
November 1949 comparing the isopropyl ester of 2,4,5-T, a 1-1 mixture of 
the isopropyl esters of 2,4,5-T and 2,4-D,and a 1-2 mixture of the 
butoxyethanol esters of 2,4,5-T and 2,4-D as spray treatments on dormant 
wild rose in November 1949 and March 1950~ Each chemical was tested at 
concentrations of .4 per cent and .8 per cent (acid basis) in diesel oil 
applied as a complete over-all spray a..n.d at concentrations of 1.6 per 
cent and 3.2 per cent in diesel oil 2"- ,: ~ ~ . d as a basal spray on the rose 
canes in a zone from the ground up to _'" · "dt. A sffiall power sprayer 
with a wand-type hand-boom was used · in making the spray applications. The 
amount of oil spray applied varied from 39-49 gals./A. for over-c.il treat
ments. and from 10-15 gals./A. for basal applications depending upon the 
density and height of wild rose. The amount of chemical (acid basis) 
ranged from 1.23 to 2.0 Ibs .lA.. for the lOvl concentrations and from 2.6 to 
3~8 Ibs./A. for the high concentrations. These rates were leSS thnn half 
those applied in foliage spray applications in another experiment comparing 
the same chemicals applied in water. All 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-gTowth or from the roots 
on nearly all plots. The over-all spray treatments made in March 1950 
gave 37 to 67 p'er 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. 

Somm..rhat. better r esults than those above wore 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 esters of 2,4-D and 2,4,5-T, 
and a 1-2 mixture of the butoxyethanol estol's of 2,4,5-T and 2,4-D were 
compared at concentrations of .. 4 per cent and. .8 per cGnt (acid basis) in 
80 gallons of spray per acre consisting of 10 gallons of diesel emulsified 
in 70 gallons of water. The percentages of top kill in this experiment 
ranged from 47 to 93 per cent for the different treatments. The amount of 
wild rose regrowth which developed from roots and top-growth during the 
summer ranged from 55 to 93 per cent for the different treatments. All of 
the three chemicals gave approximately the same results at equivalent rates o 

The heaviest rate gave somewhat better results in each case. (Contributed -
by the Division of Weed Investigations, BPISAE, USDA, and Utah Agricultural 
Experiment Station cooperating). 

Effect of dormant applications of 2,4-D and 2,4,5-T on boxelder 
(Acer negundo). Timmons, F. Lo This experiment compared tho ethyl ester 
of 2,4-D, the butoxyethanol ester of 2,4,5-T and a 1-2 mixture of the 
butoxyethanol esters of 2,4,5-T and 2,L~-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 a height of 3 feet above 
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above the ground and at concentrations of 2 per cent and 4 per cent in diesel 
oil on stubs or stumps of boxelder cut 6 inches abov~ the ground just pefore 
the treatments. The applications were made with a small power sprayer. The 
treatments were replicated 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 diamet er 
of individual shoots and were 10 to 20 feet in height. Most of the clumps 
had 8 or more shoots. 

The plan was to apply approximately 20 gals ./A. of the spray in the 
basal treatments and 10 gals '/''1-, in the stump treatments. However , it was 
found that much more spray than' that was r equired for thorough and uniform 
covera ge of the trunks or stubs. The actual amount of spray applied ranged 
from 123 to 2253 gals .lA. for basal treatments and from 212 to 1410 gals ./A. 
for stub treatments. The amounts of 2,4-D or 2,4,5-T (acid basis) on indi
vidual clumps ra~ged from 9.1 to 302 Ibs./d. for basal treatments and from 
58 to 211 Ibs./4- for stub~treatments. These are averages for the three . 
replicates in e ach case. These almost unbelievable figures are based. upon 
actual measurements of the circumference of the boxelder clumpsand.take 
into account · only the area actually treated in each ,case . The volume of 
spray used in obtaining what was considered thorough covera ge ' tenqed to vary 
inversely with the size of cliJmp treated. It should be pointed out . t hat the 
amount of chemical and oil diluent necessary to treat an area infested with 
boxelder growth would be only a small fraction of the.· rates discuss,ed above .· 
since only a small p@rcentage of the land surface is .occupled by. the bases , .' 
of boxelder clumps even in heavily infested areas • . " .. :".' " 

Results from this experiment have been vcrJ disappoi~ti~g despite the 
heavy rates of treatment 0 Boxelder top-growth was , killed by .bas8~treat
ments on only a few individual clumps and regrmf,th'occurredon ail except 
three of the 48 clumps. The average regroivth from ,the various treat,ment~ 
ranged from 48 to 93 per cent far basEu applications ~n(;l from 52t09B per . 
cent for stub treatment • . Itwa.$ observed th{J.ton rilMy' 6f the boxelder trees 
which survived basal treatments the bark in the treated zone was , !3,cver~ly, 
injured and :eventually died m:cept forohe or more narro1~ 'Sands 'of living .. . 
bark which 8xtcnded across the treated zone and p ermitted the trees to 
recover. There was no difference in the r esults from the different . chemicals 
but there wa s an advantage fOT , the heaviE;st r ate in }oi,the 8comri~;isonS . 
of rates This is .. of special inter est in vic::w of the fact that' even the0 

lowest rate used was 36 lbs./"l: ~ "of 2~4";D or 2;Lf,,5-T ac.id equivalent:.. , 
(Contributed b;y t he Division of Weed Investigations, BPISAE, USDA, and the 
Uta":t l~griculturalExperiment Station cooperating). ' . 

• 

Preliminary report of field demonstrations for the control of yellow 
willow (Salix lutea) in StravTberry Valley, StraHberry Valley Pr'QJe-ct, Utah. 
Hirst, W. Harold. Dense stands of yellow willow' infesting lands a t an . 
elevation of approximately 7,5CO feet, were treate d with 2,4-D applie d by 
a irplane on six plots varying from 20 to 50 acres in ' s:i.zeo The amounts of 
2,4-D and carrier solution wore varied for each plot to compare r esults. 
Applications ,fere also made on two dates to compare r esults a t different 
stages of growth. The 2,4-D applied wa s an isopropyl ester formulation 
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containing 3.34 pounds of 2,4-D acid equivalent to each gallon of the 
commercial preparation. The amount of carrier solution applied per acre 
included the carrier of 2,4-D in the commercial product plus diesel oil 
added to give the desired total gallons of solution per acre o 

Three of the six plots were treated May 27, 1950, when leaf buds ifore 
starting to open. Plot No. 1 was treated at the rate of 7 pounds per acre 
of 2,4-D acid equivalent in 4 gallons of total solution (commercial prepara
tion plus diesel oil). Plot No. 2 vms treated at the rate of 5 pounds of 
2,4-D in 3 gallons of carrier per acre. Plot No.3 was treated with 6.68 
pounds of 2,4-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. 4 was treated 
at the rate of 3 pounds of 2,4-D in 4 gallons of carrier per acre. Plot 
No.5 was treated at the rate of I! pounds of 2,4-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 all plots. 
Some regrov~hwas observed on all plots but it appeared that best results 
were obtained on'Plot No.6, and next best results on Plot No.4. 

Observations 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. 1~ estimated top-kill of over 95 per cent with less than 10 per 
cent regrowth was obtained on Plot No. 4. i~ 95 per cent top-kill with 
approximately 30 per cent regrowth was obtained on Plot No.5. 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 4). 

Effect of dormant applications of 2,4-D on willows. Butler, C. C. 
During the 1949-1950 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 date 
of application, volume of oil, rate of 2,4-D, and the portion of cane where 
the treatment is most eff&ctive • . 

Five pounds of acid equivalent in 40 gallons of oil per acre were 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 December, 93 per cent in 
January, 37 per .cent in Fe.bruary, 97 per cent in March, and 77 per eent in 
April 0 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, 40, 80, 160, and 
320 gallons of oil per acre were used to study a most effective volume of 
oil. Below 40 gallons per acre regrowth ranged from 40 to 45 per cont. 
Where 40 gallons per acre or more were applied, regrowth ranged from 20 to 
25 per cent. 



Five pounds of acid equivalent mixed with 40 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 to 3 per cent for the lower one-half,. 4 per cent for. the 6..::inch 

band on all sides, 12 per cent for the 6-inch band on one side, and 48 per 

cent fer the top one-half. 


Rates of 3, 5, and 10 pounds of acid equivalent mixed with 40 gallons 
of oil applied in the fall and.spring comprised the study of the most eifec
tive rate of 2,4-D. Three pounds of2,4-D resulted in kills of 60 per cent, 
while 5 and 10 pounds were equally effective with a 90 to 95 per cent kill. 

Observations made during the summer of 1951 showed a high percentage of 
regrowth from lateral root stocks on all treatments which indicates that 
more than one spraying is necessary ·tomaterially reduce willow stands by 
dormant applications of 2,4-D. .(Contributed; by Bureau .of Reclamation, . 
RegiGn6). '... 

'. _ ;w •.. . 

Chemical control of salt cedar. Koogler, John G. A field scale program 
using various formUlations of 2,h-D for the contrel of salt cedar was com
menced on June 1, 1951, on the McMillan Reservoir delta area near Carlsbad, 
New Mexico. The tot~l acreage of salt cedar treated amounted to 2880 acres 
and chemicals were applied by airplane at a coverage rate of 5 gal. per acre. 
The average cost per acre was $4.078 which included brushing out r[fle and 
half mile section lines through the area, flagging and administrative 
charges. 

The following are the acreages and formulations used in the t.ests: 

Schedule No.1 - 2,4-D amine salts 2# 'acid per acre, oil and -vmter enmlsion. 

A cc,nple'Ec foli~~e kill was secured within two weeks after spray was applied. 

On 1l.UgUSt 2, 1951, ' active regrowth on an estimated 30 per cent of the plants 

was noted o 

Acres 1040 
Schedule No.2 - 2,4-D amine salts 2#.. acid per acre water and detergent. On 
August 2, 1951, active regrmvth on an estimated 25 per cent of the plants was 
noted. A largo number of young plants were killed. Regro~~h had startod at 
the base of numerous old plants the tops of which were killed or which shov18d 
partial or poor recovery. 

acres 1240 

Schedule No.3 - 2,4-D and 2,4,5-T, low volatile esters, liHacid 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 wcs noted throughout the area. 
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Acres 550 

Schedule No.4 - 2,4,5-T law volatile esters, 1M, acid per acre and water. 
Complete defoliation was secured. On August 2, 1951, only an estlinated 
20 pcr cent of the plants had started to recover. 

Acres 50 

The tests are being applied under the theo~J that woody plants, 
particularly srut cedar, falls in the sensitive group am will require at 
least two or more foliage sprays in order to secure a high percentage of 
dead plants. Present plans call -for respraying each of the salt cedar test 
areas .with similar formulations in October 1951. 

lU:though an evaluation of final results cannot be made before bpril 
or May 1952 results secured from one application of the various formulations 
seem to favor the amine salts, water and detergent and the straight 2,4,5-T 
law volatile ester under conditions which existed in this area in June 1951. 
(Contributed by Bureau of Reclamation, Rcgion 5) • 

• 
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PROJECT B. . CLLSSIFICATION OF HOODY PLANT RESPONSES 

TO HERBICIDES 

PrepGred by O~ A. LeonGrd 

EXPLlJJA'EION 

The table fOrJ:ts used in this report were ptepared by H.R. Offord) ii.r. S.I Cra fts 
and uyself for collecting and presenting data in the Procedingsof the California 
;ieed Conference. The present table is larger than other tables in COLnon use, so 
that uore of' the essential infornation in a given test can be present ~;ct. It W(J.S 
felt that the data in the table should be confined to one pa ge, since t ables th<-~t 
require two pages for presentation c f the dato.,be coLc unhanuy. It is consi(~ered 
that where significo.nt studies h:we b.een conuucted,in: which' the outst"nding f 2.ct 
tors G.eterL'iriing the outcOf.le of a given test have been deteroined, that such 
studies should be reported in detail. There wiihl reIllD.in a certain ar.count of 
dissatisfe.ction with the present forrJ,S. The t e ri ·.S of light or high volati le 

", esters or hec.vy or low vola~ile esters are not satisfactory terms--either frOG 
the standpoint of voJ..atility or from thestnndpoint of effectiveness. 

Soc,e of the dato. clear13r defllonstrntes the i c portance of growth conditions of 
woody plants, in deterr:J.ng their susceptibility to the growth regulator sprays. 
Better dcthods for deterLJ.ning the growth status of ple.nts are needed, since it 
is quite apparant tl:lat' no other single factor is as ililportantln detenlli'ning 
susceptibility to horfilone herbicides (aside frou'inherant susceptibility). 

Since all plant lec:ves have surfacescor,iposed of cuticle of varying degrees 
of thickness, etc. depending on age and environr,lenta l conditions, it is clear 
the.t the addition of sone oil should iElprove tho penetration of the· este rs. 
Since the cuticle bc.rrier '4.0 entry bC:icOi:1es greater us it increases in thickness, 
and probably in COi~lposition, th8 ir:lportance of the addition of oil becOf.18s 
greater. The ,question, 'therefore, becomes not one of whether to use oil or inot 
in the spraying of woody pl,ants, but how lllUch oil to use. The physical [tnd 
cheJ:J.cal properties of oils LLOSt desirllble for use, are in need of study ~ 

Basal spray results thnt l,Iiere sent in, dcr:,onstr<.',te thD.tthls ]-,lmhod warrants 
further use and study. It, is emphasizecl that the success of this j,iethod is 
dependent largely upon the V·.JIUfi18 of s pray used per plant, providing the con
centration of the growth regulator in the spray Jilixture does not fall below a 
certain minimum, as has been DJ,lply denonstr[tt ed by H. R. Offord. COJ:lplete ·· 
covero..3e of the base of the Flant i s necessary for best results. Lctually, the 
successful use of the method is not too different frorll the bc.sa pour r"ethod 
test ed by the Southwestern Forest &Range Experinent Station Oil Juniper and 
Velvet ;;esquite, but the volur,le necessary for a kill is [,lUeh less with the basal 
spray nethod. hct ually, the Liost s ucces sful use of tho basal spray r,lethod 

• 	 represents a combinatio,n of wetting , the lower pc.rt of the steEl completely on 
all sides and allowing some of the spray to run off into the soil arolL.'1d the base 
of the plants. 

" The writer wishes to express his 3.ppreciation to all of you for your fine 
cooperation in s ending in data , without [,lUch prior notice before the December 1 
deadline~-a date, however, which I did not adhere too 

Our best wishes are to George Glendening • 

The data that you sent to me are praaented intbe following ~tables" 


http:deterr:J.ng
http:reIllD.in
http:outcOf.le
http:significo.nt
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Symbols Used in Eyaluo.ting the Effect of Chcfnicals on 

Brush Control 

Plant 

Nc:une -- list comraon and scientific names. 

,'~ge -- S= seedlings; YM= young mature (i. e. seed or fruit bearing); 
Oil.i= old mature. 

Stage -- C= commencing; A= active; Pi.= post J.ctive; D= dormant. 

Character -- N= normal; SP= stem sprouts; CS= crown sprouts; 
RS= root or rhizome sprouts. 

Soil 
Type -- Deep, shallow, rocky, gravel, etc. 

j~spect -- Slope and direction of slope; such QS, steep liiVi. 

Treatment 

Type FS= foliage spray; D= dorJ!!<'lnt sprC1y; BS= basal spray; 
CS= cut surface; CSF= cut s 'lrf,'lce frills; CSC::: cut sur
fac~ cups; Stp.= sturrPj S~ soil~ 

ForfJlulation ,<cid for acid; ;,= D.fiUne; LE= lowor ester; 
HE= higher ester; vU.= wetting ;::.geLt. 

Concentration -- ppm= parts per [ili.llion; i.HG= Ibs. acid 100 gel.; 
~~= per cent acid (by wt. or hy voL). 

Dosage -- ppa= Ibs. per acre; for basal treatments, ml/cm D; milli
liters per cm. of diar::eter; oz./in.D= ounces per inch of 
diameter. 

Diluent -- H20= water; DO= Diesel oil; K= kerosene; 1.0= arofllatic oil. 

Kill 
Initial or Retreatment -- estimated top/root kill, forexnpple 

100/100= complete kill of tops and roots 
100/0= complete top kill ~nd all roots sprouting 

• Lvs.= leaves; St.= stem; Rt.= Root 



'''J • 

r-rt:NT---r---sOIT- S-olL 1 ..,- ,----<-:-- -- - ---' TRE"TI.EIJT· - --- -'--, --~.. ··--·-·~---r% KILL--"-'-Loc,:-:-TION --'i.10RKER'-OR--- -----· 

'11lge iStC.gci Cfw.r; ?ype' :As pe ct "Type , D2.te ' Fortmldic!l ' i Gone ; , -. Dose --DiIli.en'C·-; ' , .. -. :-GOuii -E"y-('L - ' PtEFEnENCE 
'0 •I - - , ... : - -·, · ,l ' -. ; .,' ! 	 i Sto.te ' ,,.rrow-fweed {P1uchea sericea ) : ' ' , 


,Ylvl: I c ' : -S--Dccp-"!lliEch": FS : lli2.r~? : Jl. 2 , 4 -Df 1250"ppm ; 3 ppe;. .: H;20100/0 I Yumo.' /l.riz ~! Bowser
I ; , ,bc-...nk ; 'l.P::"l.L ' ' ; j I. 

Yll-O:!'2 ! i'\. IiJ :Deep 11 ' FS I i:,pril ' b. 2 , i; - TJ : 1250 ppm ; 3 PJAI.. , i H

2
0 i100/100 I 11
!I ! Oct. ; 

II 


IBarbe~ry ( BerberiS f eml;Leri) ' i ,; ! ; ! " ' ., " 

-I . mr ~ -T,,- - -:::-iy:-·:: RO'cky l:GVel '-FS' -.. . -: -5-'-8 .HE :2 , ~ -:i) - .. _" '~ '2008-pp~-4 -ga-L ,Hr'lO--·/----+·1OO!-95-99 i---&an-.Juo,n +.J'!lel 3-flder. --& 

' 	 ' / ' ' ~ . J ' I, . /49-51 . . ' :sq. r d . :dc;tcrg. : : Bnsin,Co ld. ~Lungren


' ' :~2 P1itta). :
I, ! j,rchuletCl. I
I . , 	 i iI!Iontezur:n 
II 

• 

j OrA D N, Rocky pteep- D 9-4 HE 2 ,4-D 1. 75% '3/4 gc.l DO tLOO/95":99 :S~n Juo.n , 


" ! level ' /49-51' :sq. rd. ," Po-sin,Col o. i 


II
I OM .1.. N Rocky tLevelFS 5-6/ 49 ..i. 2,4':'D ' ,1000- ' :4 gaL H20 t 100/97~100 1 i"rchulet a , 

;. o 2000 ppn ;sq. rd. det erg. ' ;C ol o . 


!i
Ol~ i. . N }ticky ;Leve l FS , ,6/51 	 I ,~ . C.. P . jooo ppm ; 5 go.l. H20 ; 100 t op : La. Plo.til, 

i'.C. P . 904 jsq.id . ,Colo . 


I,OM ,d. N fl.ocky Leve l FS i 6/51 	 HE 2 ,4-D 2000- : 5 ga l. H;-:O + , 100 t op La Plnta, 1\ 

. .. I _. 

'3000 ppm ' sq. rd. d.e terg. 	 Col o . I 
,

OM ' 'l. N Rocky !Level FS, ;5-:-6/49 , HE 2 ~ 4-D 2,000 ppm 	 :4gnl. H20 100/98-100 Archuleta" II 


, s q. rd. Colo. 

~9a~fo~nia ' (Urabel1.ari~calii,?rriien) ~. 
, Y ,, : I ' .i~ i ,N, Deep ; S , : . B~ 6/ 6/50 ' Ll!; 2 ,4,5-T 2% 100 !lOO/lOO SOnO[;lJ" Cill.; ,Leonar d &.Lusk 

j Black~erry'lcomr.lon (Ruti us laGullo.tuS) I .r--~strrear:' -~ .- Shalldw .- .~" ' ~' FS" -~ ' l Ia~T- ' -·-~-~..:Z~~~; - - -· ! ;~.~~~-. '~ '-- .---- ;. -- .. ~~~;~ " 	

1 

'	 ;i~O-.. 
Nev3.da, Cill.. Pryor 
, i

2nd, year : rocky i " .' ?OOO ppm, ' 

, I i. ! CS " , I , S FS June , LE 2,4,5;"T II i H20 


3rd~ year i I 
- j 


, B' t 1<. i P:S ns... ....1.1t, i .S __ : __;~_ _ . JulY : ~_~,,4~5.-T " _ _.. 11_ .;._ " ;Hp_ :100/100f room> comrngn \,~. ~..£fll. ,1 Lillceu..rnj • . ' 
OM 'i A ! N :Deep : SW ' BS 7/6/50 LE <,4,5-T : 4% DO 100/100 Spnooa,Cal. Loonilrd, & Lusk 

Broom;, Scotqh (Cytisus lscoparJus) !"I 

. OM /1. ' ! NDeep : N I' FS 6/27/50 LE ,2,4,5-1 i5 :~HG 	 , H20 ,100/100 P~acer,Ca1. : Leonard 
.: 11 III Ot.I A I N ;De ep " N FS 6/27/20 LE 2,4-D :10 i~EG ' H')O '100/ 100 II OM ' ~~ t' N ;Deep ;' N FS 7/6/50 LE' 2,4~D 5 iJ-lG I 2:5% DO '100/100 Sbnona , Cal. Leonc.rd & Lus k 
I ' ' II!- O1f ' ' : - --;;'' '- --Y---Ue'ep- --: N ES ,. ~7/6/5(j, '- LE ' 2,4 ,~D , . - :- Z%-"' -' 	-- " ' , DO' '100/100 II 

V-II ! 1 j 
--.j 

, 

http:Leonc.rd


• j . 1 

• 

' " ~_ ._ . ___--1.---__---\__ ..____. 

~pijiNT ; soiL _ _!RENTI~;~~T __ ____ _____ ,% KJLL !Lo.CATION ;l'iOmcER & ? ;
p.ge i StageTChar-.- rtype i;:s~ec~CrType jTjate ForI.1ulation~ Conc. Dose : Diluent !, :County & .1 REFERENCE 

! I I I I , ,: ~ i : : .. ;State _____ .!.--_Broo-:,-Sea t-cb: '--~ -'--iSlll ~-copa:rtiusr ·t ..---- -~---- - --- ··--l--- ------:----- ------T-------r---- -: i - ----
Oll t A .1 N , eep ! ~ .' BS 6/6/50 r LE 2,4,5-T ; 2% ! i 00 .. 100/100 ~onoma,cal. ' Leonard & Lusk 

i Burr weed IOiCl:..elOipappus · tenlll. ectus),: I , I ' , . 

I o.M . LIN Spa1104 0. FS ; July I LE 2, 4-D ; 2.5-5% i20.-40. DO. 80.- [Pilla ,Ariz. :Southwestern 
i ! . I r,ocky i , i Aug. I i !gal./A , K 10.0./10.0. ! :~or~st & Range 
I I a:lluvi~l I ' t I ' ,.l:!u'CpG. Stc..
t-oM II i~ '-'n : II ~ a jr"S"-- ; 1!lay--T CE-Z;Z+,")::'Y-- --- • b-4t-- -:-2'0-':41)-- - - DD----·- - -8:5"---1-'-' rr--- ---·..- II 

! ! I Iii . :gal./I" K 10.0./10.0. i !
imi I AN ! II I 0. i FS i July I TC,,". r/2 Ib.. [40. ~a:~ i H2O. 90./90. i " ! If 

i I . I : I : I I/gal. ;/acre !! 
; Buckwheat ICEria pnum asciculhtur:.) I I ! , , ~ : 

C A,00M ±1- j' N: I FS : 1A-/49 I 1. 2_~~::-D _ _ ~ . 2()_..!.!m __ :_..2 ~P~_....J_}:I20. ___~__{:>0./~O__ .:!e~!.urC"2.9a1~0~v __Q~eLl•._Co.!__
tL;trr - l.- - -N----t---I-- ----,'"FS-- ---r~:i49~~,4-n- 70 l'JIG "Z ppa , H~ 70./')0. , II II 

i Cean thus 1 egacarpus & iC. s pinbsus i . ~ i : : 
00M IC-A I N i r l'FS I 6/49 ;LE 2,4-D i30. IJIG ' 3 ppa 00 ,100./90 80 .. ,Cal. II 

1 o.M jc-.-, iN ! I FS~. 6/49 :LE 2,4,5-T 130. MIG 3 ppa DO. : 70./70. II . II 


Ceangthus i'l'edge1?af (Ceanoth s cunGatus) I I ; . ; 

O:M I Ii i N Sfa llowll E~.f§___ _b1L-jL~40 LHG I 2 ppa DO. ~ l00LlQ..~dor,Cal....,....Bu"",sl·21h8/50.1LE_.W3 .....___. 

j . , : T : 1/3 2,4,5-T) i .: I 
,OM A ' N S~allow! S ! FS 5Y17/49 !LE 2,4-D :15 !JiG 105 ppn ,'.0. 20/20. Tl,lOlUl.me,Cal~ Herbert 
Io.li A N S~a110wi S i FS 5(17/49 'LE (1/2 2,4-·0 i 15 iJiG 1.5 ppa 1.0. 90./90. . 11 ! II 

i, iii; I 1/2 2,4,5-T) I 
100M ! A ; N Sno.llow: S :FS 5Y17/49 iLE 2,4,5-T ,151iliG 1 1.5 ppa Ao. 99/99 , II i II 

100LI ; l', ! N jEeep S _--.:..!3S 3/27/?Q.:..I:IE _s.~-D .. t......?~ D..O_ID.o,L:.o.O I, YCllll:,-Cal..--~o.na'Cw.d.l.---~flri"---r-r rr- :Deep S - BS 3T27/50.LE 2,4,5-T~ 2% i • DO ;10.0./100. ' II II 

s 1 
1'1' N IDeep N i 5/30./50.!LE2,4-D :5JJIG 12ppa , 2.57~Do. :100/10.0. Napa, Cal. "FS 

I 
i S i I.. . N 'Deep N FS 5/30./50 :LE 2,4,5-T :2.,5 lJIG '1 ppa · 2.5% DO :10.0./10.0. II . " 

~M : C-!~ ! N I FS .1949 :LE 2,4-D !60!JIG i 3 ppa . : H2O. ' 75/75 Sierra Nev.i Dow Chern. Co. 
. ' I I I . " ; ,! . :Mts.,Cal. ' :mi I C-i'.. ! N i ' i FS i 19.b2.., lJL 2 4 5~',I'. __ _.! Q1L;J:IG_ ; 3 __ppg . W~() _ _ lODtJ-oQ 1I ' il _____ 

r--ChariiIse--crdenos~o-mafasCicui£iunl) l - = - ~ -' . T ~.~ i . 

: m~ : I.. ll~ iRocky i S iFS $/16/5QLE2,4,5-T i 151~HG 13 ppa ' 1.0. 75/75 ~01umne,Cal.1 Herbert 

lOll ' ll 1 N iRocky ! S :FS 1/16/5q LE (1/2 2,4-D ,15 :JIG ! 3 ppn ' ;'..0. 50./50.: II II
II 

I : I I I 1/2 2,4,5-·T) I; ; 
im.I i: I N IDeep i NVv iFS 5/30./50 LE 2,4-D 110. iJ1G 14 ppa . 25% DO : 92/92 ~apa,Cal. I Leonard 

'o.~L 11 ! N-l.D0~~_ NW LE.~J3..o,Lso T,E 2,~, 5-T ~HG III ppa ,25%--Do-;J....oolL~ It I 11 


f S i A iN IDeep i NW iFS 5/30./50. LE 2,4-D jlo. hHG i 4 ppa , 25% DO. ilo.o./lo.o. " 

I S ! c-. : N iDeep i NW !FS 5/30./50 LE 2,4,5-T 110. LHG i4 ppa ; 25% 00 ilo.o./lo.o. U 

I' 

II 

" 


I 

http:3T27/50.LE
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". '1r--- / 1--1 ' 1 -,' . . r-- .I I 1 ..", i c1F r LITOC . T10P I T'JOR1\ER OR

-~~:': St~g~fCh~-;;JT~~:'tS-P;;ct:l Typ~- rDat-elliorm;;II~~r~f~OiiC-; - - DCise -- 'I1JlLllerlr !-~~--~ - ..- -1-~6~:tY' ~ -I ~?"EFill\lCE 

I~:i~-l.C1e~o"*":~ti;:~~~w;~ r-5/50i LB2,4-~ - t60 '~G -3-P~~- ! H:O -I~o!;o _I:::::,o_nl~ow--Chel'-.CO.-
I I I ' I I I , 'I n .... dre, C_l. I
I OM i C-:1. I N ILO<".m ~steep FS ! 5/50 I HE 2,4,5-T 160 Lu'iG 13 ppe:: I.H20 7~/40 IJ' j . II 


i 011 : C-A i N ILOQm Steep FS I 5/5~ HE 2,L},5-T ' ! 6Q [J iG 1.3 PiJa IDO I 7')/40 II t It 


!_Dhapalrral _whit~th~rn. ( e.2£.C?tJfsJeuro_der ~) : - - - - --+- ! - ~ - -- : --- ---- -'----~--
!. m~ I C-!~ : l: I 1"S 574:J !,E 2,4,5-T j 60 ;_EG, 3 ppil DO ',100/90 ~herrQ Nev.II Ii 
I ! I l I fit'1ll. 11 C .. . .I ' I i I mo s, a QI, Chinqjunpin,Ibush i (.9e::strmo psid sempe~vire n,:!) I, ' I I l I

-I 0," - ,\ I 11 , Deep 1f,IJE,W;! FS f6-B 1ill & ICE 2,4-DI 2000 PPI 3- rl"'i Th,uC.& _75/50 rssen to 1 Cfford 
:Cho __ ~ _(ORlpM~ I~'gj,l&Jl.~"~"O§4~:r.j_, ___ ~_. _, J-"- --- - .t ____) .~~~_J ____ u~are~C~L! . _ _ _ 
I O~i!. 'I ; '. N S _ullo' 0 , F::J I July 1 i.E 2,4, ) -T, 112000 ppJ.~ 4C go.-J DO r 77/77 PlinD.,nrlz. i "Soutilweste rn

I· · gavel: ! . I /o..crc I ' , ! "orcst & RD.n p'e


i .. I . ~ I I .' .! . '. Ii , . I~ " ,!~pt : ::Jt2.~Q
I I -0 

j 01i j~ N " 0 FS " July, "1 2 ,4,5bT . 110000:PPIDjPlnt pJr H20 !100/100 'l.L'lma, ,~rlz~! III' 

,-- • . I - . ' 1 ' 

1-:::1-: ·1 :' I :: t-: [::1 :l::C:r~~~~t:~1"- t:~:-rf~n~r::~-I:;~:: I::-:::::-:i---~---.~-.. 

I i 1· I ~ ! . ' ! ". pl:lnt iDo/a20 " ~. I 

01,1 ,'ii. I HI" 0 I FS j il.ug. I LE2,4-D!1000 PPill 1/2 piJjlt :aO I 100/lC,,'O PimQ, l~riz. II 


I _ :. I ' I Ii i DN OSBP '1· 1% . l pl,mt -h '. .' I

j__.ou._\ __ b..._.._ r·N. .+- I.'.. --t .. --0-- j. ES- 'l"s~~t~ ~ DI~SB?-. -.- :, 1- ~J.-,,~ib -i · - JL__ _ , _ i\- -.. - l~g;~g~ ---~i-+%tlta-ihriZ·.t· __..... -- - .. u. .. ~ 

I Oli I 1. i N I " I 0 ! FS i " 1 FCP I 1.5% . I ." I K I 85/85 I . " , 
! ! r:' J ____ ~ -' i ! , I ! '.. I' 100/100 IPlJi1a,lil'lz. 1 II
ICO~feieb~rlr,~~ C)1.:!:,aIilllus S..§l1.lfor co..) ! Ii ' I ! I


i ~:, ' i 1: tIL De8~! L~ ~s r716 5, H E,,2,4-D , ! 5 ~~I~' • I H20 i 100~25 funa~or,Cal~1 Le~no..r~ 

1-·-014--I--·h--- - -~l . ~Loam t Ste.eP-i FS . - 5/49- · .. LE ~,4-D .--.\ 2-D-iJ:IG-+-2-ppa -1 -g.:2=G--·+-·80t..3G-----ral:3..--:!1a--s,-G2-:1 ·--DO,v-~m.. Go-q 

I Co~_to~wood ! (Popu us gtLchocn~pn) : . I· I I j . 

I, Oi'~ ~ ~\ _ po'ndy 1Level! CS 4: 19501 i." 2,4-D I Full ,,1 rnl~/! none "1100/90 . I Se::n Diego,! Dow CheLl. Co. 


. I . : ! I I /treel I I lin. diQ.l1cILo '. I Cal. I
Ii OE 1 :- i N I II II i ES 1950j LE 2,4-D I 1% I DO jlOO/1OO 1 II ! II 


;Co.yo~~, brush (13 r-ccharks pi.luilnris) I I J" I ' .' L I 

~ .. m~ ~ ;~ ---r --N- - ·-De-":p r --Fl':.Y·~ - ES .. /(jt50~ "LK-04;:.:V-----j----;(%-- ... . -- - .-. . -... - "-' - "ro" --lOOjl-e-~_pcmoR:r-;eaii-:tennnrd-&-tUsk--= 
! ,O~;£ I:. N I Dt;ep I Fle,t I BS ~/6/50i 1£ 2,4,5-T 2% DO 100/lOO. !." I . . " 
. Oi~= "'-...1 

I 

hI I : FS I i"pril: ~i. 2,4-D 2 ppo. ,H20 High Sah l'!lnteo,Ca1~ lieNaLi['..rD. 

. 
~I 

I ' ,~t ,. I. ,I t J ! 

http:I:::::,o_nl~ow--Chel'-.CO


---- --------

• 


-..[ 
0\ 

2 ppG. :H20 " High Ventur:c,CLll.! Brondlor 
·40 :JiG 2. pptl St.t:rinnor 65 Hontoroy,CLll. Jow.Chor;;.Co. 

11 	 It,16 HHG 1.6 ppLl H20 90 
II32 1.HG 1. 6 ppo. St. 100/95 StllinLls,C:tl 

I ' thinn0r. 
I 

3000 
. 

p;:;Iil 3 ,-.- .... lI20 +..17;: 99/90 ;'lilderLl,Eu.riposG., Offord.tJ1A 
-" 

S Llr_u,ler oil: Fresno,LG.ssen, 
CD,1. 

2,4-;; 3000 p~Ll :3 p}-:.2 H2O 90/60 Fresno, II 

Las sert; CG.l. 
2,4-D 5% 0.4 oz. DO :95/85 Siskiycu, II 

/bush CG.l. 
II 	 It If IIBS !8/4~' 1/2 2,4-D 5% DO :99/95 


1/2 2,4,5-T 


1)00, . ;h·2 ppLl ~ H20", ,98/95 LD,sson to Offord 
1000 ppL l,iaderG., Ctll. 

i 
O.8 .. .PG H20 .100/100 So .Cnl. Dow ChElLl. Co Q 

0, 8 'lOG II II It 
..J.i. .U 	 .100/100 I

40 ,~HG 2. p~Jn 00 100 4'IJi'J"dor, Cnl. Leonard 
I 

; 
I•5/49 I.E 2,4-D + ! 5 g::>.l./ 2 qts. H20 '98/90 1,iQnteroy, Cal. Dow Chen. Co. 

2,4,5-T 100 gu.l. /tlcre 

:CS/cuts 1/51 i .. 2,4-D : 4 Ib./ 4 i-;ll./ no no High S6noma,Ctll. Leonard & LuskI 

611 u.pu.rt i gtll.cut 
II It II I It iL II Il2,4,5-T ; 3 Ib./ '3 ;,11./ High 

: gLll. ,cut 
IIJJ.tJD.te ! 1 Ib./ I ,H20 1- High Oxnard, Colbern 

: gal. 'sticker Cal. 
I 

, I 
7/42 i .iJ:JElate 1 Ilb./gal. :3000 pp[j. H20 100/90 irbdern,Ctll. Offord 

'"n 	 11 If"-9-/4-2-t-- 1i:l1llil0;'t0- - '" - ,or -11 ,- ._- ~,-i3-000 PPq 100/93-----1 --- . 
• 	 I 

I!42-45 I iunr.lO.to i ,1 oz./ 	 97+ iLasson toI 

in. diLlii.l :Tularo,CQ.l~ 
i 
I 

http:iunr.lO.to
http:IIJJ.tJD.te
http:Jow.Chor;;.Co


, ) 

J'JT • 'I Sorr---tl-=-=---.==?~~- TRE~;;,~;:-_~=_____.:__ ___~~I[ .-~ ._._l-%_Kir.r, JLQCAT-IOlll-~I1:VORlmR ORF----Pk'
I - - .--- -, - -- ---:--- -1--- -- , i 'l I In,,:lUrili$. _ : TIEFERENCEL 

i ;'_~e__ :_S!~~.~ C~_~~. _~pe ~ _~'SP_~?t;_T~Il~ ~p.C':.t_~_~f:~r'-'1Utc,-t.iO!l ____:__g9J1CL -', 12-2§..(L__,D_ilucn.t I +SL'lt.e--.-l------------... 
'Gooseperr:u.~§iorr~ (;ti 1p(;E~:2.:::'.~:.!l) I j'l! i 
Is ! i" i N i~)oep i lJ,N EI FS & 7/38: 

I 

DO I '1500 gc.~. 199/96 Il~<,-der2., I Offord 

I l ; I i S I : , !/ 'J.cre 1' I IC~l. i 
0::"" 	 i"PA,D I' N I lUI 

'I 

; IStp. ,38-42 1 DO ,! iL fLoz~, i 98 -{ ',L2.3Sen to : II 


Ii: I :: r. y~n.di2.d.. I 'Iuln.re,Ca L! 

\ ___s___J_._.PAI' N---l12~_~.E i l'!.tI.liJ I FS ____ ..?L4Q.J IiJ114-:::-S,5_::l2.- __L.16.QJ).I2m~MfL_p-pa -t: -~D---! ..99/-S-5-....1'~1.~.,-CaJo..t--1I____~ 
'\ S 1' , N IDeep !N\/v, N'Et FS 17749 N"~ 2,4-D! 250 ppra ~/4 ppa H20 i 99/99 Tlj.olwme,Cal.j II 

YE 
1 

i C IN: Pine I FS ~ 45-48 
II 

Na -,Jl.?l~rH~, & "\500 ppn 1.5 ppa! H20 I 90/70 iLc.ssen to I II
1 	

I' 

; I £' 'soi:s I ' ! LE 2,4-D '. I (.1.ve.) .1 i Tul2.re,CCll~ I 
Ii ·; I I I N i II I FS 145-48 : LZ 2,4-D I Ir 1.5 PIX::.' H20 ; 99/55 : II II 

I PA N Ineep I _~ FS !45-48 "vu. c.bov(,; 4,1 II ,11l.S DD!' ! H~O ·i PO / C)C; ! . II 


i I ! lforms of 2 4,:!L!________ -_ -4-,----J---


11XT--h I N iDeept- F'S·-- '45-48-:- '-- ----lt - --'-- Ii II Tl.5 PP2. 1 H20 ~ 73/37 II I 
II 


II 
1011/1 ill' N [Deep FS '45-48 ; II 	 II 11.5 ppo. H,)O : 99/82 !l ,I!I, 

1 
01.1 Pi\. : N Deep I FS 145-1+8 l !l l!l 10 5 PP2. H20 : 80/33 " I II 


'[ Y';"I ;... : N :Deep' FS '46-48: N2. 2,4-D ,1500-720 13 pp:~ I H20 , 9..9/94 I II I II 


i I ! I !; - , PP1~ I ; I I 

TIl; .+P!'. i N beep I I FS 46-48J No.. 2..JLlL__+- II 13 pp,~ I J-UL 185/58 I II I 


--yu- ~---r-rr-,:)€ep i 'FS 46-48 :-LE 2 ,4-D I 3 ppa ! H~O ; 99/94 I ,.
11 	 It II

I Yl~ : PA I N p8ep I I FS ~6-48; LE 2,4-D i It 13. pp2. ,H 0 ; 80/29 II It (I
2i mi : :. ! N Deep I ! FS f'.t6-h8 ! A 2,h-D 1 II 13 ppc. ! H 0 . 95/82 11\' It2I m~ I Pi, i N beep! 1 FS 146-48: A 2,4-D I It 13 ppo. I H20 : 90/53 i 11 II

lQ}~-, _~{ __ i~s~eep J._____J~s _ ~7_~~8 _ ;~~a2~4~~ of _ ; . o~6~p~~~=_!~~ __ ;_ ---L - -~~_-t-- II I __'_I H20 	 ____ 

, OE , r A "I CS peep I : FS 47-48 LE 2,4-D fl' 2% 11 ppc. i, DO I 97 I II I 11 

.!O;.t., PI. CS peep! I FS 47-48 LE 2)4--.D , <2% II Ppo'l : DO 74 I . a I It 

OM ' Pi\. N beep !N,trE IBS,l 0/49 LE 2,4-D 5% llfl..oz~ DO ,80 !I El Dorado, I II 

I ' : v I r , I I/bush I : i CaL t 
' Ole ~A I IJ _ peep IN,NE iRS ~0/49; 1£ 2,4=~ 11. I 5% \I J_~_._~_ 10~~_, 1 _..~~___ ,__11~___ 

rrui---tp:l--+N--·--Deep·- --rN~lJi- TBS----to;/49·:i~'~-~,.5=T I 5% , !l ! DO . 98 I . '!l,I.t 

I Y1~ 1..1';. N ~Gep : N,NW I FS : 6/49 2/3 2,,~-D ~500 ppLl 13 ppa :H 0 t 1%; 95/90 s}errCl.,plLUTle"~, II 


; I ' I : 1/3 2,4,5-T i 1 ~UE!lJ.er oil Butte,Lassen
I, . !' 	 I i: 
2

! 1 
. - . .~ I I : 	 ! I ' : CU...l-. . I 

! OI.~ , I :\. ' N Deep ! l'I ,N1I ! FS ;, 6/49 , ,11 D_500 PP;,l J3 ppc. 11 i95/90 ! II, ' ~I .. 

I me ,'Pi' . l'! Deep ~-Lr{i; _ ! F~L_~9.__~__'1 c---h.5.OQ...ppn}_L~ Il ' 95/40 +--~ I .1-1----- 

--rpo-osdbCrry-~TUlc.l~e-{Rii8s tu:QITens e j I! Ii , I 
! O~ l ! f l, I rr--~eep--'Flat !FS & S 8/45 Lrl111l2.te p..83 Lbo :83.3 ppa l 

I 

H20 '99/90 fuare, Cal. I II ::j 
f i I 1 i I 	 ; /gc.l. i I 

http:Lrl111l2.te
http:c---h.5.OQ
http:UE!lJ.er


r----p~~~----~--s~~~~~--~----.--~f ----.--~-.1~~~!=J!~JT . - 1 " l%Krii 1LOC_~TION 1HORXER & -.J 
OQ 

I rl.ge IStage 	pharo rype lHspect :Type i lJate !Forlolulntion !Conc. :Dose iDiluent I I~o~ty & ! REFERENCE 

I~o~~be~iy·f~~~~1iii~~~tul~io)~;4~ 'N~ 2,4:'D --. t7~:~ 1~;~;t~-2~~-tO/~~-~::~~Gal.To:or:--- -~ 

i OM .~: N toeep !Flc_t FS i 6/49 2,4,5-T foGo ppLl 12 ppn ! H20 'I 98/90 I It : II

i Oll : P.i. ; N ~eep ~lnt FS I 6/49 : 2,4,5-T ~OOO ppr.l 2 ppa [IH20 ', 90/65! It i II 

Goos+berry,: (Ri 'es s CiOSll:_1) I : ' , ' ! ;-#0

Ia
;;.----~--t-. N ock r Stee BS , 1949 iLE & ~?J4-DJ2 .. 5%_ 5 ~,?-lo_: 'p.2__ - __.-1~~9j?~ . _~.t~~?.? ~_~n~~__:E.<:~~_ ChOl~~ Co~ 

I ' ; I " 'I <1crc , ' I 

011 , Il.! N ~ocky jSteep B S 11949 LE & HE 2,4,5-tr 2.>% !" :DO ! 100/80 I 11 ' 11

I Hone I suckl (Logicern Isubspicnta) : ; ' ii,
I OLi 	 I CS !Deep I NE FS! 6/50 ; HE (2/3 2,4-D ! 20 AHG i7 ppc. •DO : 100/60 Lps iJ1geles, I Juhren ' 

i-I. !! 1/3 2,4,5-T) ! I ! i ~ Cnl. 
H o.~~=nrll~lur.1 vW:gare L--ps----; 5i4if'l A 2:-4_0 -~b -HHG- -'t2~.5pixl.h{20-- - - -i-iSOi95- o~:1ni~e;Cal. IDow Chem. COo-" 

high I !: 
-

! I I : ! 

'( " f I I
i Cenn hus 	 ermdic..tus) : ' I I 

i mi 1;. 	 , N lJ)eep I E :-PS 5)124/50 ILE 2,4,5-T ~O MIG \ 2 ppn i DO i 100/100 brapasCqlo Leonard 
J Juni~r (J:uniperus ut"hensis :& Jun/ipcrus imonosperLlU.) i : : ; ! I 
: or:;D ! N ¥al1<1 0 :Jaasal \ Oct. DB E !~ pt./treej DO! 100/10.Q.~vapai....L-~Sout~~st~r~J' 

j
,ravel]y Ipour ' i , ; b.riz.. .Forest & Range . 

. 1 I I ! 	 I I :
I I OQr.l I I ':Expt • Sta 0 

Oll D [ N i II 0 II : Oct, PCP I 2,,25% pt./tree' DO ! 100/100 II . II 

I Ori; D I N I II I 0 ,FS j Oct. !ill 2,4-D I 0.06 lb.pt ./treei H20 1100/100 II I II

" 1 I I ' /gnl ! , ! ,
-	 ; . . ! I jI021 D_ ... J N . - i---I! .... O._ _'FS .. Lac±-' _+ -'rC~i. ______ ---lOolO-lh.-~- __ -__.: H..,O ....--J~oD/-lQQ--l---- !l-----+---''----- -~ 

I 	 . , / ' ... I ' I . I 	 : I gc.l.. ! I I 
11OE D 	 N I IL i 0 'FS Oct.! pCP : 0.15 lb l : H20 i 100/100 I II I 

' I" " : /g-.l I ·' I I ' 

~Ol~!D N I II j 0 ; FS ' Oct. LE2,4,5-T ;5000° ht./tr. ee: 1:3 iloo/loo I II I II; I I lit ~ 	 . I I'ppm i DO:H20 
1IOll_ -r j,,-_--1 N i II I.-O__'__CBF__ .llly_~2rs_enj t.e ] ·2 -p..Lpt..+-- I 90/-W---l- - II 

. iii i . I I /tree ; I 
I O 1 i , IN i II i 0 ; FS ~pr~l I LE 2,4-D I 3% bint/tre;e DO 1100/100 ,I :----t-"~~ ,OJll I 11. , N : II I a : FS ilprll : LE 2,4-D 3% i 11 ~O + WA ! 80/80· ;: I 11 

OIl i ,~ N i"! 0 i FS IAPril: LE 2,4-D ! 3% ; II li:lDO:H 0 1100/100! j:" I i-..I01.: I"l. !N ; II I 0 : FS iJ..pril : LE 2,4-D I 3% , ~:3DO:H~O I 80/80 : " ! II 

~eii~- l-li--·--r-- - -"- ~u~---;-l'S-"qJ.rit1-I:;~--f)----r-7%- I 
II 

II 1;:(f)(J;~--SOii3(]-_L_,,-.. Ii-' 

I L~!11o*a~e b ry (Rhus o'12.to.) i I I : 2 ,. I . i .I 

. OM I.. 	 · N Rod:y Steep S BS 11949 . LE & HE 2,4-D I 2~5% lr g/acre DO 100/70 qrange,Cal • •Dow Chem.. Co .. 
. I ! 	 i I I 'I , . ., 	 ( ! • j I 

http:ht./tr.ee


OJ 

.. -··----- -- -:- -- ··-· -··· .. - · -· - ··- ··-1-- ---.-----,----·-'-- -.- -.-~ ... -. -- -.- -- .. . .--....-... - -- ---- -,-- ~ - ... --- .- - -.- ~ - .----.-- ..-- ...-.. 
~OIf I I _~\ThENT , ____. _. _~_lQ;LL . 1 ~CATION I WORKER OR 


Age !Stage [Char. trY,pe l Aspecy T~e I~te Formulation I~onc ..___-fos.=____..+D~lue~~_~ .J!:!Y & Jr RE~_ERENCE 
 ........ 

ti l " . ' , ! 

, Ler.loUade b~rry ( us 0' ata) : ' I . i ! : I · I 


i ·Oll ! A I N R .Cky teep ~ BS 11949 ! LE& HE !2.5% - 15 g/aerr DO !100/70 frange,CaL! Dow Chen. Co.. 

0! ! i. ! 0 i ; ! 2,4,5-T' i ! I


!Iap~~ (Lup~nus kbore\.i.s) " _;. ~ .. i I . ' .., .__
I Ok I ii IN ; Deep I NW ; BS 0/4/51 ! HE 2,4,5-T : 4% . i DO i l~~l.~_ y~r..:-~o~~~?at • .:..~,-mcu;L' _ ;~;:~~ i;~>
-.------y ! 1-----. C ~-<-c-i-- ---+-----..--------- - --1----- ·.,---- --+-------- t ! L:n:rdsay
!~,~adr~na (Ajrbutus i r.lenzi~sii) i ;; :; : It : . " ;

i y ~A i N -D~ep Sout ~ BS f6/50 ; LE 2,4,5-T i 2% ' i DO 1100/100 onona,Cal.. i Leonard & ];,_,,:" _

IManz~ta i(1.rctosta h os S ~) I: I I ,: 

! Y i JI. ~ S , I' FS 7/49: It 2,4-D I : 3 ppa I H20 : 100/100 ! L-:lke,Cal. ! Biswell
' I -- (~ Y eat) I , I : I ' ! I i ! :J~r:tf"Y~D~!rF;a,*~-tm;fllli -~1;, 5~T j4% t---- I-D~ --- -II 66/66l~o",;,-;;-a-;:-~T~eo~,~~d & Luslu 

Manz~ta2 green: (;i.I'ctost aPtlylos ptltula) I I ! , I I 

011 ~h. : CS fhalloiv NW i ' FS I July i LE2,4-D 167 lJiG 6.~· ppa 00 1100/10 tssen,Cal. : Cornelius &I 

I"! i rocky: .! I ! I II I : G;.'a hat.l 

I Oi~ I A . CS II I NW I FS ! July ; LE 2,4,5-T : 17 JlliG j 3..4 ~~ H20 1 100~0 . ssen,Cal. i II 


I -Oli---f a I N ,Deijp flat s: F8 1':1 July LEi & lIB 1750 ·.1500 le-.!.PP+, Ut3 I
j 

95790 tassen to ! Offord 


~ ti ' s,SW I ! 2;,4-D ' ppm ' ; . ( .Tulare,Cal';i

lvIanz~taz -whitel!t:af (..rctos I ylo vise da) I , i I II : 


i OM TA ' ! N . [Deep Flats i FS M y-Jul I.E &HE ~ 1000- i 2-; p})4 HaQ I 90/75 Butte to ! 01'1':;-:':" 
: ' . ! ~ ; . IS,SI'f ; ~6-51 i 2,4-D 1200? ppm· . . . ! ' . i ITulare,Cal~ 
I OM l ~i. i N :Deep ! S I FS aVa/50 .HE 2,4-D ! 10 1-.HG I . 125%00 '80/80 E11' Dorado,ca1~: Le0JIard 
~sg!l~ toe. Prr" s cre~-'Prqso -Os- - t-romb 0:rera-}-----+- ---- T- . ' .- ! ------'-----+-----. - '" --- '-- -t--- .. ----- -- .--- 

; N jDeep I ,00 & S ,ctay~c~. LE. ! 1% i :00. '1100/5 ! Yuma,Ariz.1 Bowser0 0 

~ (Prosd>p~s ,Jtiliflorg var·lvel~) jl . : I 
I N 'fhallot 0 ~ asali Feb. DB~ 5% i 1/2 pt~ K I 80/00 Pi.ma~l>.riZ.I! CCLlvhwesbel'n 

!sandy . : pour ! . i i /tree " Forest & Range 

~ ~~~~!%~l_ .~______ '--___ -- ---. ----~- ------~~.---;--- 1 ' - --~--- - IExpt~_~ta. 0 _ _ ___ 
.; N i ll , 0 ; BS l Feb. I.E 2,4,5-T l 5% : II 1DO 1100/100 : tli II 

r> 

I II ! 0 : BS i March LE 2,4,5-T .. : 5% II! DO :100/100 1 II I" 

I N I II 0 ~al I' May LE 2,4,5-T [25% _ ~hell neut1.$O/80 ! II , II 

; pour . : heavy emaJl. , 
IliAN" O_*Y I ~~,-"-'_5-T___~l% ~ .._~ ~Zl":,+t __~ !~~l:()() -- i--- " --t-- 

Nil , 0 . II I May tI.E 2,4,5-T i 5% ; 11 f DO I 90/90 : II II -.J 
\.0O~:l 1>. N ,, ! 0 " May I Kerosene I I" K ~ 100/100 i. " II 


j , • .. - .... • i' ~' i ~ 


,--  ,
---9$--, v~lvet 

-- -

OM 
OM 
OM 

D 
DiN 
A 

. I OM 

On: i~ 



• 
," 

;, 

•.. . ;:"~!T_ .... ~ -----=Ts(;Iir-1 ~- .-':~~--:;:~--: . __rl;~,iill'~.-::-~ ;-:-· ·~~==~---:-i:%=iiid~:-~~io~E·~= .i ~~~~~~ : 

~ .' Age ?t,=-g eChar. ,Type :j~~pec~1 ;yPe_~~~~~.l_.!.~~~ulatio~L.~onc._!~.s.e.__~~lu~~~-.:___ ~ ...__.; State i 'r , 

s , 

lEesguite, jvEilvet :(Prosopis ,juliflora var. velutina),'! l, "! " i ': 
02,1 !;, i N sq,allow i ~ ,'BS i July : Lion LHH7 i pt./tree I 100/100 i Pirila.,iU'izo Southwestern . 

~'.. sanq.y-roc!;<y I'I ~. I' Forest & Range 
atluvial,: ,Expt. Stu. 

01i ,i. N ,II ! 0 ! BS iJuly i DO ;pt./tree i 100/lOO , II • II " 

I o:t.i AN: II .' 0 i ES :Jl'=.y : DBE 1% :pt./t::::88 K : 90/'10 : II,,; __._~_'_...I

\-oil-'17~~b---i-N'- ' ~'f'-~O--'TihsaIL·lug.~ i OO'~pt--:-fEr-e-e---'--:-" -'-T"9o:rooT-- ---:--' -:Tf~'~'--~-',-' I.! -- 

i " 1 pour March I ,; , : 90-100 
h' . . II"'O'M ' !A':':D: If II 0 i FS Aug:' _[ii,. 2,4,5-T \ 5000 ppn ll/2 pt.! H2VO t ; 100/100 

I ". I, / ."
:.! I i I :-. , " " tree ' 17~ V;'I. 
, ~ 


1'ie~cF dev:i!l-weeq. (f~te~~T~hC!.::"~.s) I.. .': , .'.'.., i'~' " I , . 

?~: , lf~ ~ 1;-- ___~ ~_ . _jDee~.J~~~~P~1- __ X~_..;~[P: ~h ~_1::__:_"~:.: ' -~_ _ l J22,B ppw3 ?r:~~.. !.H2o.. ~._~~~\-i(80 YUJJa,~'xizo Bowser . __ . o.':!! 
..: -- ;-:-:-'.. : . 

, .,... / ' !, .. !ban.K i uq~:r.~l ! I - .I 

IIQM i PA I N :Deep _! II ! FS IJuly-- ! A : 1250 ppm:3 ppll ,H20 50/3 •YW7kl ,..t1r;Lz. 

, '~ '" ;Aug. :' i 


INonkey flow~r (Diplacu~ sp.) j , !) ! :;.:' - ,; : - : , _'
I 

! m~ !C-~~ : N· I ' i ! FS, 11.949' ': _'~ I ~,/4-D, !~O i~G '2 P}ln St. thinner II 50 rJ:~nt~rey,Cal~ Dow Chem. Co .. 
- L Ol\l , C-h .._ i..! - --l-.__ ,_.J___Lf~~//1 IL_~_ \ ..LL2.b~:-~l,)2 .!~CL.._':2. ~.pa~Y.20__+ ..2.QLgQ_.__ ~a.1i.na~.Qak ... _,_I~__ _ .~ 

! : . , I ': ! ! ,' 1/2 2 4' 5-T ! : ' . ' I ! ' . ' I , : i " . I I , I ' , , ' / ; ,.' . I I ' 
1 1it~ mahogan~ (Ce:rrcocar.pus bctluloicte~) : I . 
I OM '; 'k i N :q.ocky i S ; ES" i l'349. :LE & HE 2:4-D ' 5% :15 gaL ; DO I 60/40 9range, Cal. Dow CheL1. Co" 

" i I., I ,," !: ; /2cre' I 
II III OJI~ LA! N ~oclcY' S ! BS i1949 !LE & HE 2,4, 5-·~ 5% _ II 1 DO I 50/50 

i 

f, ;!., 1-.9¥-~ h. ;C$_____;I)~.~2_1 NE ___L_.E$.._. lql~Q...~I.rL L21.:L_~,:_4·::lll?.Qu ~~LG_ ;7 ppa 00 \ lOO,.<~.j.; Los ' Ari~eJG~._Jllb..J'en·___i .~ 
I , , .... I I I , I ,t.j.,..I , :Cal.. I i ', : 1 1/3 2 I t.:._rr) ~I 

i' , .III,,;o::nt~in "'.i~e:r:Y qChar.,aebiltill ;roliol~~~J. : 1 i 

I
0...:11 "J.,- : NIDeep IN : FS 6/;u/r:.o : Li<~ 2,4-D : 40 lJIG ~8 ppa H20 100/100 p;lacer"Cal~ Leonard 
, OlVi ! :.. : N !Deep IN ; FS 6/'2.7/50 i LE 2,4,5-T ; 10 t~-iG 2 ppa n20 100/lUO II 


;Oak, J:>lue (;Querct).s dougL.sii)i I ,; i ; : ' , ; 
. II 


OM vied·__ ' __ _ _____ _.L i, D ~N .i1 LJY _~ .:., ~._12!lL~__,LE _?,A:2.~~:T.. J 5%. . L __ : .. jl.Q__...~.Q;~~i)D-TU.a~:.~-H~rb<"'.X-t---~ 
: OM D 1\1 \Deep ,S,( e~/cl.lt~ 1751 '1' I" 2,4-0 4 lb. i 2 Iill.l · . i Hig~ ~Napa,CB:l.' Leonard ." ,0 a part I / gal. ; / cut , I',I 01'1 D N . IDeep W ~S/h()J.~s 1. 2)~3·D ~ 5% . i H 0 :High :Napa,Cal. Grah 

I p"a ')c't I 

I 

", I 2 I :I I , ' I' / ' ,I 1 I;1. I CS . iDeep IE · i FS 6/22/50 HE 2,4-D ' i 5··~G.- , H20 i 50 50 ;AIp.ador"Cal~ Leonnrd "lOak 
Y 

dt--la.ll ld.il..e -L~r..C\~ V"~ ,,11; '7(:>ri ~l' I,.! I ! _-\-: _,__---,,;,......-:-....!l----=_ -..:..,.;;;.-_-,.;--__ --I 0]': A -, N E~cky - ! ·~t").-:-.:iEG -" :i,~L~9--t~ &--ii"E 2,4:-0 i?%--'15i gal.acre DO 8l~:~(5' :Orange,Cal~ Dow Cher.l. Co . 
I Oh I AN : II : S ! BS 11'1L~9 ILE & HE 2,4,5-'1' 5% ! II ; DO 60/ 11-0 II II 

~ J • 

http:dt--la.ll
http:e~/cl.lt


----

~.. ) • 

PlJ..NT SOIL ,TRE"TI:iENT .& KILL _____[,Oc"::.r~LQR_ vllORlmR & 

i~ge . :.St.<ige Char. Type ••spect jType; Date Formulation Conc~ . .Dose- - ---Diiu.ent-- '- County & REFERENCE 


! " 1' . 
 State 

Oc.:k,- n::ii~erior live o~k :(Querc s wislizef'J_i) . : . 

! 


Oli i .D ' . I U Deep ' N. CS cuts 12 50. 11. 2,4,5-T ,3 lb. 1 rnL . None 100/100 El Dorado, Leonard 

i ' 6 11apart . ! ' . /gal. . /cut iC['.l. 


: : I . ._ ,.:_ ,_. _ 

II IIali ! . D N ;Deep N CS/cuts 12/5Q h 2,4-D 4 lb. : 1 ruG None 1100/100 

6"apart i .. I&aL ; /cut I 


1100/100 II " 
+-... . --. . i ~IOM l_D _.__._ ~___ ,: ~eep__~ _N_ ____%~~~~~ ..~~0~ ~~__~~~,_5~!c._ __ " ~~- --'- --H ~i~;:i~-~_D? 
IOak" Poison (Rhus diveItsiloba) . i· ! .' 


I Y ! JI, . HCS iDeep SE : FS 6/50 i HE (2/3 2,4-D · 20 ll..l-!G :7 PIX'- 00 '100/100 Los iillgcles' Juhren 

"I '.: . ; : : 1/32,4,5-T) CaL I 


I, first y.ear. ': I 

; . .' Ii : -.- f) I H20 Los l.ngeles:, . 3i Dudley . _

1- "~!;C'O :;'yehi~~'-+'-'-~ --of __F_~ ,__ . . , 1;:~X _~ _ ~~_,4_-:-D _ ____ _~o.?~ . p?m +,- -' . -,CaL . ...T - - . ~- -- 

I il. CS i . :FS : Ammate :2 ~b. : H20: High .
I I I . i . /gal. i : ! . 

011 I C-il. N ;. : FS :5/49 , LE 2,4-D .16 MIG : 1.6 ppa H20 j90/60 ~alinas ,Cal. Dov~ Chern. Co. 
O1oi ' C-h i N : ~S 5/49 ! HE 2,4-D & : 5 gal~ [0: 5 ,gnl. . H20j95/70 ~o.linas ,Co.l. II 

I" 

.TOM. -t A --~ N'--+Deep -r-~--'~BS -- -7/6/50 ~-LE·~~tJ~~ _ -11~~--gQJc-!-'ic.cI -~--·-·----DO--:1C071CO·-~;~~m~~cal:"-:-io;~ar-d& L~sk-
fJ.r~t year .: : . : . :. . .: . 

OE. ': ,i.. IN' Shallo~ SFS 'June; LE 2,4,5-T :2000- . i H20 ' ;106/0 lililador,CaL . Pryor 
! i rocky ; ;o:rLE 2,4-,D'SOOO ppm ' 

secohd ye~ .; . ' ' . 
" 1, : . : BS IDe.y ,', It ' . 2~-5% DO & ;1.0 ; High.. ___ ; .. ______ _.. .__.____.__ __ ______ __ ___' 
~ PeJ'iw- ITkle ·+ tVYrica majoi1} . :-q- -- ---i- -- -.. -- .~, ~----'- - - -- .- --- --- '-----,--'" - m_ . - --- . , "- --:~ '. ' . 
'Oti I i~ iN: Deep~r S :FS 7/17/50 : LE 2,4,5-T .5 J'.HG 2 , ppa :<5% DO 10/0 Som)ma,Cal. LGonc,rd & Lusk 
Prickiy peat (OpUntia drigelmanrm) i ; . . 

OH .h-t'.li. N Shallow, 
. 

0 ;FS .July 
, 
tLE 2,4-D ; 5% pint/ 1:4 DO: 100/100 IPima, ,·.ri~ ~ , Southwestern

i Ijocky I :l',ug. I. ' . pl12nt H0,: . Forest & Range . 
. T 

! 
i . aIluvi12~ i 2

. ; Exp~.St~~ __.. 
,. (lEi f.";;PK~ N-' -i -·11 " 1-0" -; FS ' -' . ' 11 " --- - - .2..\,;5% - pint/ i 1:4 DO: 100/100 II ,.! rrn 2,4;5-T ' II 

, - -- ---.. I, ." I . H 0plant , 2 
'. IIOM." .!l-Pj~ N II " iI 0 ':. FS " ' 101% jpint/ : DO 1100/100

I "r I DNOSBP 

'1- ! ; plant ! 

I 
. .. I 

2 " .11mi A-PAN" i -0 .FS II ! Te./,. 1/2 lb-o ! pint! : H 0 !100/100 
. -_-~. ~ ___ ___ __ _! ',.-_J _ . - . I . /gal.. plant, j ........r" 
:R12bbitbrush (Chrysotharrlnus nauseosus) I I ., ·i . 

OQ . OE O-C N ! :FS 4/14/51 LE 2,4-D 1 PP12 , H20 1100/0 V~ashoe,~ev 0 : Robertson . '1-' 

OM b-c N )FS ~/14/5~ LE 2,4,5-T 1 ppa ; H20 . 0/0 II 

" 



• 

,,. 

r ___}-~i~~-=-'-_ ~_' T·_..~QIL_ __ _ ._~ .._ . _~ -: '~ -~~~-~ -~- _~~j'l_~~T_.~.=~--=.--_· ~~~ __ _~ .~' ~~~-i.iLL_.~'J iQG,:~iioi~.-: WORKER & ~ . 
r ,'..ge ~tc.geCho.r. ITJrpe t·spcct Type :D<::.te Fornulation . Cone. : Dose iDiluent , i County & ! REFEill1JCE 
+---.-- --...-....-.- ..- -.,..-- -. ..-'---. -.- - ..- -.- .-.-.... . -.-.----- ..-+--- ---·-.-·....·----;--·--..·--- - .. ·;..-- ·· --· - - +St.ate-·-:- - .. ----·----- 
i Redberry (RhiJ.Jl1....'1U~ crocea) . I . ! 
: Y l.. CS :Deep-SE ' FS :6/50 HE (2/3 2,4-Di 20 diG '( 1 

Redbud (Cercis o€cidento.lis) 1/3 2,4, 5-T) I 

-0115 . il Ii! !Dee~E FS 5/24/50 LE 2,4,5-T 30 ;'JIG 3 PI 
Rose ,; Qp,lifornin !(Rosa californica) . . . • : i .. 

; m~ PA N :Deep Flat BS ~O{?-,-Q_ . ~_~4J5~~ _.. . 2~._I>-Q_. c l... IiigO .._, ' s.k.. ._ _sQnorn[].,r:nJ,~._ t ..V;tQno..+:Q.&....1u.
- --:-Rose~--vlllQ ..- . --.~.-~: !' ! . 'r . .- (Ro·sarno£kin5)-:--~

. -QI,;: " iL . N S~\allov/ Flat FS '" 6/15 1$ 2,4,5-T. 1000 ppIll .COLlplet~ H20 ,98/75 .i1Qn,Idaho : Hodgson

I ;covert'.ge . 


OF N S~['.llow Flat FS ' 6/15 IE 2,4,5-T 1500 Pr)m II : H20 100/95
Jk il. II II 

OIvi h N Slllnllow Flat FS 6/15 ill 2,4-D 1510 ppm II ; H20 : 25/20 11 11 

or; ,.. II 
I 

N Shallow F}-~~ __..X~ .- - -:y.~?~ - . V~.:?~~4~.5~;)- .~99Q_J2£L~_f-._ . I~ ... __: _._~~_ .; 29L75 .__. ! _ .11.. __ __ . , .--. .- -- --_ . T - ' - - -- 

Ol:i. ii. N St:w,llow Flat FS :6/15 II 1500 ppm j II H20 100/92 11 11 


OW H . N Shallow Fl::..t FS 5/15 n!tlI!ute . 3% 11 H20 ~0/50 11 It 


! Rose, wild 
 (Rosaiwoodsii) , . , I ~ad :7 .27 51 
011 Full L. N Siliallow Flat FS 5/10/51 HE 2,4,5-T 1000 ppm . 2 ppa : . H?O '100 10 o.ache,Utc.h 'Tir:J[.1ons & Lee 
O?:i II N ; II II FS It II 1500 ppm :3J.-I?l?Cl. _it 'lOQLJ.5 _-L_" ____~;_~ __ .__._.__".__ _ 

-~--.---, " --' " ' - ' --;----  -~----------.--- .. - . . ~I '1/;:;'1 " . 
: , : r ead :9 J1L21 : 

;Bud , 11 IIOii N ' F$ 6/4/51 HE 2,4,5-T : 1000 Pp1!1 , 1.5 ppo. i 90/50 . II11- II 
il 11 IIoll N 'FS II 11 2000 pPIil" 2.8 pp<::. II ;100/88 II 11 


rr 11
OM Bloom N ,FS 6/22/51" 1000 ppm ; 203 ppd " :100/88 II 
11 IImi N " FS II . 11 120()0 ppm : 4.8 PPe} fr !100/87 11 11 


' lsL ,tre2.tment 

~--~-.--------.------

IIOld I1. BloOI.l N 11 ' FS . 6/23/49- LE '2,4;5-T--" J:500-pp~-i -'5' ppa ; 11 -~'997.3o 11 II 


2nd. tre2tm~nt 

Full ' leaf FS $/12/5Q LE 2,4,5--T 1500 ppm : 5.8 pp~ :100/44 II II 


• I " 1st. Itrec.tnent : ! 

II
iONI ~.Bloom N i II ;FS 6/23/49 LE(1/2 2,4-Di 1500 ppm 6.6 ppa! II 92/12 · rr . 11 

; i . : . .+__.__.~_ __.. ! 1/~_~.1~b.5-:-Tt : .___ ._. _ _ _ _ _ k__ - --- --- . - _. - -_.i_ 
~--i2nd. rtre'J.tnl~nt _T'-~ ' H' 


! F. Le.:: f FS ~/12/50 ! 1500 ppm :7.6 ppc. ' .11 11 

I 

11 
!. " j 90/46 

i, 1st. !treo.tm~mt , , 

01I.l Ii.Fruit N I " UFS 8/9/49 ' LE 2,4 3 5-T '1500 ppm 6.5 ppa ~ 11 21/0 II 
 " 2nd. ttre.2tment i ' . I ' !

R. Lea f , N r II ' 11 ~S 8j~~50 L1L?,A~5~L,~15QQ--ppa~...9.-.wa+- " , 75/-J5 11 · 11 
~.:-::.L~ v. IvL'eatmenL I ~---' -'- - ', I:i , 

110: : ~.Fruit N ! II " ;FS $/9/49 ,LE (1(2 2,4-D : 1500 ppm ;6.6 ppa 27/0 11 11 

: '1/2 2/4/5-T)
: • 

http:covert'.ge
http:V;tQno..+:Q.&....1u


<I 

----- - . . . .- .--. ..-..~- ---,---'-' .... -.------.. -\- --.- .-.--~- _.- ---_. - - - - - -- 
1 PL~.NT : SOIL ! TRE;.TiI,iENT 	 - '---f% i<"ILi ·-~LOC;.TION WOR'{ER OR 

'.' -noseli:ge- ·Stnge·Char. iType : ~'~spcct::Type '- ,- Datc ' ForffiUl~:.tion -- i Coiic~ Diluont '~ .. '	 r 'C6lli'ity & REFERENCE 

!State
~--- : .-:-- -:, -; --.- -~ : .- . - , i-- .-- . r · •. - . -. .. 1' - - --. .- _ . . -: ---- -_. ._- -_. 


:Rose, :wl1d :(Rosawoodsll) : 

I 	 2nrl \ t .L ' J.. ; , \I u.. ' rea villenv ! : 


i OE F.leaf! N qhallo~ Flnt FS 8/12/50 I.E (l/2 2,4-D l500 ppm: 6 PpD. H20 63/51 :CiJ.c:he ,Utn.ll Timrnons &. Lee 

I 1 I ;

I 1/2 2,4,5-T)
I
i 

SagE;, 
I 

'. black i (§alvia_mellifera~ " 
I OM 1C-A ! N , " i FS 5/49 ; HE 2,4-D + :5 g;}.l./ 0.5 gc.l. H ° 98/85 .. , .. - _ .__ . .--..---- ~

!ionterey Dow Chern. Co.1'- , .. -;- -.-- --.-,- ', - .-:.... --' -1' - -' - - , --- - ... -. -. - C'_m : I bO go.L- 1/,Clcre " 2 	 ;Cnl,I , : : : i 	 2:,4,./ J.. 
i 	 - !ISage,'purple (Salvia leucophxlb£) . i 


! Oli ; C-i. N . lioisture ; FS4/49 ! I.E 2,4-D 60 :JIG 3 ppa H 0 90/80 Vcnturn.,Cc.l. ; Dow ChcIil. Co. 

'I . , ." . 	 2
,.1: high 	 i 

.1 i ' , 	 .' . ' 2 4
1 0l.J: ' A IN, i i FS l~pril 1 L ,-D 	 i 2. ppe.. ' H20 nt ' Clos e tol~enturn,CnI. i Brendler 

i 'I: ; . : :6 ge..l/:. . 100/100 	 ! i
" : i {- I i -\ I 	 - -------- . - --j' --. - .- '~---- . -.-- .--.:---. - - ....- ---, ~- ---- ,-- -1 ..,-.- ------- ,- -iSalre-;--!Wh::tter(Sb.1.Vi-nap:t",ITidJ -- T- --- - - - -----~- -----

, 	 ,j . ,i .OM ie-A ! N : I FS ,5/49 ' I.E 2,4-D ,60 iJ-IG ;3 ppn DO 10/10 pr~ge ,Cc..l" 1 Do1tJ Chern. Co .. 

: OE :C-l'., : N .uoisture : FS 5/48: li.. 2,4-D . 50 1JIG I 2.5 pp~ H20 • 100/85 ; " II 


i i ' high ' . 

. ,I 

',sagebtush, ~ig (I~temsia triQ.entata) . .. . ' . ! " · : 


,_.~~_J.ll. __~! __ ~;~u:n,Level +__~S _ . .. ! J~~_ ' .?~~Y41 ?si::.~~~__ _-_1,~_?~_._ .L~-?_J)£n'19*~D·.H29~_jl2i~5 __7_La1:3_S~If..L~-+GQ()rne14-~.~~ 

, , ' ,ueep : • ~, -D .2.5/0 I :z g. 0 " Cal. :raham

I i s:l. rocky : ., acre , ' 

! OU A I N II II i FS : July . . II II . , II II 40/20 ; . II , II 

I "I , 	 • 

'	 Oti i.. N 'Deep LevelFS '5-15 HE 2,4-D ,6000 PPfl 0,,5 ppc:l. ; H20 45/45 iv~offat,Colo~ i Hervey 

Ol~ " N peep :Level FS :5-15 r~ 2,4-D !l 2.COO ppr,l'l pp<l , H;p . 55/~5 :' j' II 


fll~~~6IITt - -- !·-~ -.--~~:~-:t:~~t--:~~- · -,~j~-· ~~~L:g·---- ----~~~Qp~~~O~5P~~n .:-~~g- -.---- ~ ' ~8~~6---~-- ·-;----+---;:- - ---'· 	 .
, S I ' , . " ,. 	 : ' 

! 	It 1 Ii N Deep :Level FS :6-1$ HE 2,4-D 112000 ppm: 1 pp,~ , H20 ' 35/;5 II 1I 


1I i A N Peep Level I FS :6-15 HE 2.,!+~D 124000 ppm 2 ppn . H20 55/55" It 


• TIl i~ N Deep- :Levcl FS 5r/2/49 iRE 2,4-D : 4 MiG ! 2 ppa , H20 ,52/10 Delta ,Colo.. i Dor3.n 

, t::.a1 Q gravel ' ! i ~ ~ . ___. __ _ __ ~__,_ _ __.._ .___, _ 


-rN !----;1evel i FS ~/2/49JiE-'2,4-D - - -- - 4 AUG --- - 1- 2- ppa --- ; - -54Ti6--i1ontrosc,Colo. II- H20
N De:ep grdv. II FS 5/25/49}m 2,4-D 4 IJ1G ; 2 ppa . H ,~O . 59/12 Delta,Colo.. \I 

N ' II FS 5./25/49 HE 2,4-D 4 ABG 2 ppa ; H~O 70/28 1:iontrose,Colo. II 

N Do'ep grdv." FS 9/20/4~ HE 2,4-D 4 IJ{G 2 ppo. : H20 23/0 . ~elta,Colo. 11 

N ; " , FS ~/20/4~ HE 2.,4-D I 4 iJ:IG , 2 ppnH20 59/16 11qntros o ,Colq. II 
N De;ep grq.v._ II :"FS .~/2i~9__i _W 2,.,4.,5-'1; _ I 4. 1lliG 2 ppn _: H20 85/40~eJ,tn ,Coloo _ ~I _ _ _ ,_ _.. 

!! i I ,, ! FS )./2/49 ' LE 2,4,5-T ,4 Ji.HG 2 ppn. ! H20 51/16 Ldntrose,Colo. II 
00II Deop grave II FS ~/25/4~ LE 2,4,5-T i 4 "'J:!G 2 p. pa ; H20 75/28 Delta,Colo. i II V< 

M II FS 5/25/4~ LE 2,4,5-T I 4 ;lIG 2 ppn : H20 60/28 Hqntrose ,Colq. " 
I .' 	 ' 

http:CiJ.c:he,Utn.ll


" , 

' r ' 
RLlu1\JT SOIL . T11'&, 'l'MENT '% KILL- -Wc~,Tiol~--:~ /vDRKEll-OR- ~ 

- . - - - - - ---- - ~ , ' ~ 'Diluent , - - ------ . -~Cour.ty & - ! .REFERENCE·;Age St03.ge Ch03.r. Type ",s pect Type Date Formulation Conc. Dose . I ., - - .j ____. __ . _.. . l?t-Cl.te i 
;Sagebrush, big ( ~\rtemisia tridentClta) i
' :ill 1. l\l Deep LJvel ' FS 6/20/49 LE 2 ,4,5-T 4 ':;J{G 2 'ppa H 0 24/4 DeltC!. ,Colo;·i Doran 
~% S gravel 2 , ! 
i II l-,. N ·11 FS 6/20/49 IE 2 4 5-T II II II 54/16 r,I~ntrose,Co16. II 

I ." II n
A N FS 5/25:L,9 HE 2~4~D 2 LHG 1 PPC! II 29/0 Delta,Col0. 1 11 

II IIi • N ; FS 
II- . 11 IIA N FS ~j;~~t~ -~~;t=~--- ·--- .~ . }~g - --- - ~- ~~~ .+ -: ~ - -~ -~- -;~;M UbZi~~·:~~~~~9 · :: 
I( il. IIN FS $/25/49 HE 2, 4-D 4 ;~HG . 2 ppC'. I II 70/2.8 HQntr osc, co14. II 
II II II1:i N FS ~/25/49 HE 2,4-D 8 i.HG 4' ppa I II ' 76/32 I)clta,Colo. i II , . 11"11 

" N FS 5/25/49 HE 2,4-D •8 1i.HG .4 ppo. I . \I 83/76 Mcintrose ,Co14 . II" II II IIi~ ~N ; FS j ~/2·5/ll~ i.E 2,4, 5-T 2 illiG ' 1 ppo.. : '11 33/0 ' Dcltn,Colo.1 II 


_IL._ ~ .-. ' ./-i.- . ; . --N-· ....._.. ..J I F-S - I;. 1",- / ) Q LB' ') 4 ,- rn ') "'G ' 1 . - ,, ' I II 6.' '')}'' F' t . " " 1.1.11
),)/ e:.-)/·+1 . ' ''-' , ., )-·,t.·-- -1 ..::.-Hn ---".'-~- ·--PP,-- -· ' -- ---,--- -- v/-~ "',lqrr r ose,L.o ':'. 
II II II.l ,N FS ~/2S/49 I.E 2,4,5-T i 4 AHG . 2 ppo. II 75/28 Delto."Colo.1 II 
II IfA N FS ~/?)h.. 9 I OE .2 ,4, 5-T 4 :JIG : 2 ppll II 6G/28 },iontrosc ,ColJ. II 
II II 11N N FS 5/2.5/'49. LE 2,4,5--T ' 8 AHG ! 4 ppa II . 80;52 Dulta,Colo. 1 . II 

II A N II. i FS ~/25/49. IJ~ 2,4,5-T 8 HHG : 4 'ppa , ' II 89/64 Hqntrose, GolO. II 


II IIII A 
i . 
" -N . FS · . 5/25/49BK 32(2/3 2,4-D 2 A.•l{G : 1 ppo. i II 19/0 Delto. ,Colo . I II 

. .. ..-.:... 

!. 
r"-- -j 1!3 ·2,-4;5·-T): -- -- ----.~-.--- ---.;---- --------i---- --------,- --.- .. ---t-----·-·--- ·- ·· 

II ..... N , FS" 5/25/49. II ". 2 IlliG ; l'ppa i II 42/8 . ll~ntrose ,Col~. II 
II II IIli N FS 5/25/1.;,9 \I . 4 fi.l-lG : 2 ppn \I 77/~ 2 D~lto.;ColoG I II 

.11 . _ A N" II. ' FS $/25/49 II : 4 l'u'-1G ; 2 PPC). II 50/12 iiontrose, Col~. 11 
II IIII A IJ : FS 5/25/49 II 8 I.HG : 4 ppa 1\ - 76/12 Dcltn,Co_lo.-J ~I 


II i~ N ' FS ?/2:5/49 II ; 8 ii.lIG : 4. ppc.. ! II . 86/1+4 M~ntrose ,Colo. II 

.~ -•.. .__... --.~. 

1 : - , . DeltacGunty. (-e-l-ev-.- ;600o..ft-.l-h--Mon-trGs.e- :-c Q.lmty! .(e ~ev.- 750q-- f-t-.)!
I 

YM I A N Deep ;3Jo S ; FS · 5/17/S0 LE 2,4,5-T ~. 75 j.HG ~ 3 ppa ! H20 84/52 Gwml.son,ColQe- II 
I ,-..'_. ·t - ;'gravel ' ._; : I . ! . I . . ; 

Y}1,1 A N II II : FS 4/25/51 LE 2 ,4,5-T 3.?5 AHG : 3 ppa I II 94/59 Gunnison,Cold. 1\ . . I . . ' / I : .- , ~ : I 
I 

All . it· N . · SL S 3-5%. :FS ; 5/30 I LE 2,4,5-T ! 1 ppD. :00 © 3~5 : 85/8::; F~emont, l Kissinger, 
, - .. --- - .---- . --- - ... - -. - ' -- - - - 1----- · 1- - --- - . . . ..- . ---. , - . 19a1;/fI.------< --- - - . ----'WycJnU.rtg -- -,I1:ull & Vciughrl 

iill . ii.. : N SL S 3-5% : FS . 5/30 I LE 2,4,5-T i 2 ppo. : II 90/90 II 1 . 11 
. All A N SL S 3-5% FS ' . 5/30 i IE 2,4-D 1 ppG. II 60/60 II I II 

; All A N 8L S 3-5~ FS , 5/30 LE 2,4-D 2 ppt;. II 65/65 II i II 

; J~ll Ii. N SL S 3-5% ' FS 5/30 HE 2,,4, 5-T . 1 ppil II 45/45 !I i II 

ial j, i N · - Sl " S3-5% " FS . 5/30 , HE 2,4,5-T ' 2 ppo. \I 75/75 : 1l II 

s-'; .i" LL.'1- "j" • .- - , N ..SL.... - . ..3-,;:5%,i ...FS,-------5//3' 0 ': -· HE--2-,-4·~D-- __:_ - -- - Ipp-3. - l l- - 20) 2-0. - _L. .. _ . .. ... _ +, ._ II...... IL._ 

, i~ll - i-i. : N SL S 3-5% : FS 5130 ; lIE 2 It-D ! . 2 pDa 40/40 II II
-l<perGont kill (Wyonu.ng t ests) is P<::l'(:!)rlt-'of pl o.nts WhlCh . 

had ino living i'olic.ge one YCJ.r aft er trc03.tmcnt. 


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


,oi • 0' 

'- . .+- -_. .-. - --- - --.-- - -. - ---.---------- --- - ---.- - --- -- .- - -- - .----. -- ------ --.--- - --- .- ,' - -- -- --~-··------- -1- · - - -- - .- . '- -".-
- - -- - PLiJ~f " -' --- - ! SOIL , TRE,:.TIliENT %. KILL : LOC,:'TION l 'vVORKER & 

:Age Stc.ge Ch~r. \ yp;- ~ i1-SP~~t Typ~ ; Date ! For~lulJ.tiQn · ! C~nc. - Dos~ ' Diiuent r - . ; .~~~~y & -~ REFERENCE 
~ ... ..--..: ------ .: .... _-+......... ... -- . " i·--·---- · -~· ·· -.....--~.... ......----- - ---1- - . .. -.. -~ . - - - ~ -- - - - . _. -.. --i" '- - .. --..- J_.__.__ ... ..- '-"'-' ._ . _-, .. . 

:~brusl!, big (!IF:teI.-lisi (l ...tr..~~~nt c,t<i) : . :_, '. I 
. on C N Sho.llovf Gentl~ FS q/17/5Oi L:8 2,4-D :17.62% 14 ppa DO ;lvO/100 i Du~hesne , Bur. Rec1o..tllilti on 
ii, .' I UtL.h I Region 4 

OBi C j\j 11 II I F3 II : LE 2,L,-D ' 9 .13% O 2 pp::t ; DO 1100/100 II ! If 

, OM C N ' , 11 II FS II ; LE 2,4-D :31.91% ' 4 ppa DO 60/ 60-*! II I It

I ' . ! ! .. _....-- ..-.- ..-:.f- __. " -...__. -::-poo~ rcsll~~~ . p~_o.?c.b1y gu.~ t;o l'>lind dr~f't ,_ d~..e t cJ..isIJ[:,ll volwn,rl9.._;··- -----L-:--:·--.-·i- - - ,- '-+- ''' -~:- 1 ' . of diluent , (lna h8 ;::ivy winds.; 
mil C ' N I 11 11 FS II ! IE -2,4-D : Lh 9% ;2 ppa ; 00 1100/100 ; Duchesne, . Bur. Rccl~1.r!lD.tion 

) , i ' : ; Uti.1,h ! Rogion 4 
I ,OM i.~ N EI:\. S Ol 

.1 
FS ;:;2.y : Ii 2,4-D 5' :JIG 2 ppa ! H20 : 40-75 ' Albany & i Bohmonti, : 

o! ' . i Cnmpbcll" i 
o • i I : ;:Wyoming ! 

-OTr ~-- A '- +N-'--l " n- i- - ---1-FS-.- -'I1~ciy '- -1 'HE Z;4·:.iT··- ·-·----,lJi(}-· ' ~~2"Ijpci'- ~' Hic)" --.--5~0-=90 -·----t ' ... if '" -----:T BohinOnt- . .,' '- '-- .-

OlVi 11. I N i 11 i ! FS May IHE 2,4,5-T 5 MIG :2 ppn ! H20 , .30-60 II ! 11 


. Sagebrush, !blc..ck i ( J~rt ~misia d,rbusculo.) . i ; ! 

Olvi i\ : N l.~ediUmILevel- 1 FS ~uly LE 2,4,5-T 1.25% \1 ppa 9* gal.H20 40/20 ! Lo.ssen, Cornelius & 


Ideep l}olling i i , . , +. ~ gal.DO ~ : Cell. , Gr;:.ham 

- , ,' .. - -.-.l. - - ..-.J -------L------ .l---- ---J-,-------.-.- - - .. ! -- . -pern,Cr'G_i ' -. j - - - - .- . J.. 


Sllgebr':lsh~ .:£9o.st br~?rn}.d , (£~~~eup.si~ c~li..!~.nE-C~) 
-i-

. i . . ! I 

OM , i A : N Grp,ve ll;yt j-i.ll .,. FS , L~7i2750 i "1. 2, 4-D 34 jJ'IG i2 pp2. t 6 gc.l. 95/95 Sfnta Barbnrf , Coryell 


i • o..03.I,l VI i j I : d20/ acre . I' Cal., ! 

OM I;~ ,N i . Best on i FS . Vlpr. 11 i~ 2,4-D j 35 iJ·IG ! 2 ppD. . 6 gal. about Vehtura, : Brendler 


r . i " i ngrth s19pes I : !. f-120/ c..cre 100/100 ICal;. ) . 

O?~~ -.LC-A_~ . !'J__.___ ... . J ----- ..i. FS__+ 5/l+9lLE 2,4-:]) , j_ 60 .AHG . __3 _ppa . . , _no ___ , .7.0./70 ._ prange,Cal. ; 
I 

Dow- Chern,, -.Co. - -
Ol\{ II C-t~ , N M02<sture i. FS ! 5/ 48 iLE 2,h-D ' 50 li.HG :2 .5 ppn, H20 i lOO/95 ! 11 ! It 

. h~gh :! i : . . 

OM C-i~ N "I : FS . 5/48 iLE 2 ,4,5-T 50 AHG 12.5 ppa! H20 100/95 II It 


OliI C-h. N Itl i FS ! 5/48 . i,2,4-D ; 50 AHG :2 .5 PpaH20 , 100/ 95 , II 11 


11011 C-::. ) N "I :FS 5/49 lIE (1/2 2 ,4-D '! 60 iJ1G .3 ppa : DO : 95/80 I " "t I 

OM C-h. iN-·- ·i- -··li1. ;'FS-- '- .. 5)49 -\f;~t-~t,.5~T) : -6oi:HG -. ! 3---p~a--'-i H;()- - ---- '1- 95/90 -.-fent~~a'~cai( 11 

IlO~ I C-f~ i~ . It ! : FS ' 5/ 49 :LE 2,4-D i 16 iJ1G :1. 6 ppa i H20. ~ 100/95 S liniJ.s, CQ.l~ 

01.'1 i C-l~ ! 1\1 . "! I FS : 5/49 till 2 ,4-D i 40 IlliG !2 ppo. St.thumer, 100/95 11 • 11 


SQ.ge~:rush, silver U.rt:emi.s~~,fo.nn:) : i ' • ! l : 1
0 : 

OLI . A ji N IDGi3p i Le: cl-! FS : June ?..E 2.,4-D ' 2.5% ? ppa 91t gc..l.H20 ; 95/90 , Lassen, I Cornelius &

' j , r p.lling -:-- --- . '---1" --. -.----f--.--.-.---- -- -- .--- .. -" of:- 'i ·g.J.-l·.;DO -t -- - -- --- --jCtll.--·-· -··----t--Crl):hm,y --- ·
I : : . : a cre / 

OQOli it. iN I II " ; FS ; July LE2,4,5-T 1. 25?"t ilppn. 11 ! 40/20 i It It 
U1 

http:U.rt:emi.s~~,fo.nn


--

--- --

• 

_0._- ___ 0____ 

PLhNT SOIL TI;E~ ~TIvlENT -% KILL ; LOC;'3~181:r iYORKEll, (;R--- _.- -+- - --_. --_. --.. - -. - ... --. --- __ , ___c_. ___ .___ ~ GOliri~~J &;~-. 

REFEIill~eli;I ; 	 I " 1 

II l~gc;;._ S!-.-D:!?e_i~h~.Ty_pc _jA~poct'I'YP~ L DLl.te Formulation ;Conc. Dose Diluent 	 StQtc 
I 	 j,,i SQlf' ,ede.r . : (TClffiC:.:rix gLl.llic,?:) ; !_ 


j I1i ;" ; N SLl.ndy mv(~r I FS Nny- .Ii. 2,h-D 3.3% 4 ppa H2O 90/10 Yum:l~ 1 Bowser 

I b::: ;,' t.O!:'c July i\.riz.

I YH;.. N II l! FS " HE 2, 4-P 3.3% 4 ppLl. H2O 95/40 II 
 " I YM A N II II Stp. D,Ge - LE 2,4-D 1% 	 DO 100/100 Clark,1:c7e 11 
, 	 I IF'1--- -- ----- -~ ---- ---- -- . i 10 U, ,- - .. ,I 

Y11 ,1.. ' N :Deep: ;FlatF.S I, A 2,4-D 2 ppc. H2O 50/25 :EddY,Texas iKoogler
OM ,PA N II II, FS I 1:.. 2 4-.0 II 'III , , ,2 ppLl. DO ' 50/30

I OM :PA N II ,-.; " ,FS I I:-iE 2,4-D 2 ppa H2O 50/30 II " 
'I Silkt~s'sGl.2 ,Fremont (96.~.rrc?: trem~.:U1J 


OM i '1'" • N Rocky Steep! BS • 1949 LE & HE .i ") 5% 15 gal.! DO
h.., I . . , , '100/85 Or.:mge ,Cal. iDow Chern. 
,IQcre ;f -oi~---r--l~---~---N---!--II--~--i--~\----r-BS " ~J~-~)4_D 2.5% 	

II'DO, :100/85 	
.~ 

" 

I 
ISnowbrush (Ceanothus c0rdnldll8) " 

OM I-or ,'"- N Deop ;"11 i EQV -0., 500i l~s !'~ll... & HE 1-2 ppa! H O 95/)0 Ll's,':'en t.o Oi'ford2: .- '" :thrC't<)I' 2,4-D ;1000 pprJ. :Tulare , Cal. 
, 1 : ! ! July 


Suri\. .l,alU-e-l--~hlliLl.au&i:-0J.]#;t___~._ _ _ ! ...--...----.- -i _. - .. - -". .~- -~ 
I
. 

Y .A; 	CS 'j)eep : SB; 'Fsi 6/50 HE (2/3 2,4-D; 20 ;J:IG 7 ppe. DO ;100/15 Los imgeles, i Jubren 
,-;' " 	 I ! I! 1/3 2 4 5-T), ! I -! ", , 'Cal" 

'I'S~~DJUTreD (~1~tan!}ndi~~17t~~~'i:1 CS A 2,4-D 4 IboQCid!2 ml./ none11/50 	 1: 60/60 San 	Diego, Dow Chem. 
I ,I ,I 	 / 1 .. eli
I j. 	 I.L '". i I ga. ; In. Qffi. ;CaL

~'I'o'yQn!(p_h.9_tlnln_0;::'hL'lJ_-" vJ..1.a). _1 - '1'11- -- , -. 


I 0I.1 -=--I"~'Stlililo,;-- "E : FS 9/4/51 IHE 2,4-D 40 lJ:IG 4 ppn 25% DO 100. top /.mador, CiJ.l. ! LeoIk1J'd &

,Wi~lo I (Sat~ SJ2P ! , I I , . I . 
 Carlson 

'011 I ' D '. 1\1 IDGep ILeveG j CS/.61t i 2/51 I A 2,4-D 4 Ib.acldi 2 ml./ I none 90/90 8utter,Ce.l.: Leonard 
I . 'I . / 1 	 : I1 . . i ; ! 'apC'..rt' gQl. I cut 

IWillo~ SSQlix ln~ir~ut'p ! 0 I ! c ? , '. " 
i 

~DM___.lL __	+N_ --f1lnQY--,LavBljCu/-4--+1/50 -t--c>.-,,?,+,,-,U--- __ ~ -~b.o.c:Ldl~-ml~1 j-nc,nv _ - 97/8Q .So.n--Diego; DUIiV CheLl"I! i I?Gr tr~c / gal. Iln. diamf Cal.I 
I 

OM ~-l. I N ~andY~Levcll BS 11950 HE 2,4 J 5-T 2%:1;>00 off' I DO 100/100 : " II 

.. OM b. N Sandy ;Leve~_!~.'3 1~50 HE 2.,4,5-T 1% i II i DO 91/:]0 II II 

OM D N $andy 'Le'J01.'.JS 1/L1-9 IE 2,4-D 2% I" I DO II70 " I 
11i 93/90	 1IT---II-	 1 .lo~ DIN ~.~n.~. i.Lev.~1 BS _~~9~0 ~;'~~~4~~;) ___~____ 1- DO 

" -1' -- -i----- --- --1 " 
I VV~ll w . so. dbar J(0'~1~~~_~;2')" I __ 1. _ ! 


I 01\:l .1. N RiVel' Sd,:J :!is I il:'.\, ! H'-~: 204-D 5 ABG 2. nn:, 

I 

. 

I 
I ~ 	 , r.t"........ 

H20 95 i Albany, I Bohrilont
t.i 

I 	 ,Wyoming : 

C<l. 
0"1 

COe 

Co. 

Co 

http:Le'J01.'.JS
http:DM___.lL


I:., .fl 

f ' PEANT ;! SOlt E--' ----~~~~~~~-- --- -- - --~ -------~------I ~ J<1J:L L.oC{.I1QN.TWORKER OR 
T--,-----:- ' I +---- T I ~ : County &--1 REFERENCE

' ,! Type _tlspe~~_ T~=_ Dnt_: J_~~:~~!~.~ion ~_~onc.__ ___~~~= IDiluent Qh+~ 
.-'+'-'~~~ t~~~ and ~ '.lond to'~'('i1:h2!! (Js~.b8b i-,,~) 

lho.llO~ Levol FS 91/20/48 A 2,4-D :~lo. 750- 12.68 PP4 H20 ?/60 Utah 1Timmons & Leo 
'I2nd. trent lent T I 1125 ppm 


y ung r c rowth FS 9Y14/49 II ~I 2.92 pp II I 99/96 
 II It 

j- -~ II FS 1;20/4 I::E2~ 4~D-- " 2.7 ppn! ?/70" IIII 11 

2nd. FS f/14/4 II 2.65 PP1' II 99/84 IIII II 

~""4-~~~"""----t---II--1~'~_~ ;~¥:: IE 2'~~~==- __;: j:::,~ ::J:: ' + ::n, Q:~:~ I :: ___________, 
II II I FS ~/28/4 i'~ 2,4-D 'I II 85/1+2 II2.86 ppd, I( 

1 i 
: I 

FS '/6/50 2.84 pp II I 99/ 9811 \I " " 
" ," FS r8A IE 2,4-D" " 195/'-6-2--+--11-'---+1- " 

II: FS f/6/50] II II " I 99/96 

" II "1" FS ~/28/4' IE 2,4,5-1''' " ! 88/26 

\I 

1\-r-- ~/50" ";13 pp" " 98/58 " 

, II II" II I FS 8/14/4 1. 2,4-D ' " 15035 PpJ" I 58/1 

.~--r------t-- I FS " I" _p.:3p~ _~/?3 ,..L"_~ + 11._I FS LE 2,4~~-II---- ~-:oo p;~ II 185/5 --l-~I~--' II 

2nd. 

FS II I" F,,8 ppn I I 87/79
II 

OM "" L~ 2J~=--5-T -_-l~~ .92 ppn/ "---J_~8/0_ _FS 

FS /16/5" I " .13 pp0 ~OO/90 
I j ' J 

http:750-12.68


• 


TRK.TlNJT ! %KILL-"·iwCi.Ti()i~"-r rlORKER "OR-~"t __ _ _._:_____ . -i._~~.!~_.._.. ..~~ - :~~~T _ -- -~-t-"~---r- .-. .. L . - -- .. - ----fro' -'. . ----i-- ...- . CXl 
I ; I . , , 

! I , j ~ ' I I 
 i I.~Oi.lnty & : REFERENCEI 

i l:,.gc i stc:ge '; ChLlr. i Type ! i-,.s~ect Type iDc..te , " Formulation ;Cone. Dose 
-I.,.-' '- j--- - i---- ". : - . ..-'. - '" , r r - --, Diluent i ' . " " _ rs~ate_ t. ---.... ..--- -.. .--.. 
:Willojv. yoliow (Salix lutd~) : i i 

Oli ,! C~~7 ' I N :Deep ' SE FS . 5/27/5~ LE 2,4-D ?2.65% 7 HXl DD 95/80 [DUChesne, Bur. ReclU&LtionII 

; , . j slight Ii, !Utnh Region 4
m: I C ' ' N '" 11 FS i " " LE 2,4-D 21. 55% 5 pp~ DO 95/80 IT I

I 

" 01;:! C . t Nil ' II FS : 11 LE 2,4-D 39.53% 6.7 ppd. DO 95/80 III " ' ---"00' . l-,.)H<--i--N---- ·---Il~--T"--l~----, . FS "-6-j-17/5<D- LE -2 ·4'-D·"'·" lO.24%- ! -3 P1Xl. -: . DO' - . CJ5/90 ' IT' ' --.1 ' . --.- - - .-- 
I I . " 
'01.: 

I 

l,. ; N II II . FS Q/17/50LE 2,4-lJ 16.9'1% 105 ppq. DO 95/70 II I II 


OM L ! Nil . " : FS 6/17/50 ' LE 2,h-D 36.14% 3 ppa DO 100/95 II I! 
II 


. *lerrf buds : str..rting t o open. : 1'.11 deropL:me nr plicr..tion 1 , . ! 

~ i ·;<-n-le~yos 1/3 to 1/2 developod : : ,. 


,:Yerb~ : snntn i (Eriodictyon cnlifornicill.l) : 
I i 

I _ .. . ,.-.:..... - ·· ·--- ·---r'··----~-----·I-··---· .-- --'--' - -' ,..y--- ...;-,-ClU-' il -~~nowi 1.1::L ;.~ -419!5r'-"'nLz,-4~--' ~W7JlG ' "·;'2-- -pp.i-'·TO : IDu-Lop I1.ru:l.dor ,CD.l~ LconD.rd &. 
1 " , I 

j) ! 1 ; ' ; .. 1 Cc.rlson 
Y I"" S ; FS ;7/49 i , :, 2,4-D 3 ppa H20 . :100/100 iLc.kC ,Cal. ; Bi~I'l~ll & 

. ' (l year)I ' , . HeGrlck 
I 

! I 
I
-r-7---'-~ -- .-\ . ! 1. .. - f- ..- - 

; . ' \ .! ' ' 
! 

i 
I 
1·. . .I.. 
! j 

"  --1'- -+- - .----r--- - .------ ....--- ~-f-~-+ , 
I 

-- -- - . .J--- I !
! I i 

I ! ..I . j

I 

i 


1 

I ' I 

I' . : . , I I 
 i _L _ ._____ 

. t---,-~:.- -- '--:r. ...-- -- -. -·- ~---r·-- ·-·· ~ .;. , ...- ......----- - ... -- ... --- ----T ...:--- -- ..-... r - --!-, . I 

ii 'I! ' I 

: I I i I · 


I ii ,: I 
: '. I ; , ' : ' ' 1 1
' }. ... ~ . ii i I ' I

,! . ", I '. - . . ; i l , . I " I! I-r'-'-....-:-.--.--- ..:,,_.:--=-;-- ... --.. ~. - ....- ·-r..---....-I---.. -~ .. -· ---- -.. --'- '--- - -l-'-'- --+---·---·-·i-- -------,----~--------

i ' 1 ! I I I 

. I . , I III;' . 1 

. ! 
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PROJECT 6 ANNUAL vVEEDS IN S~lALL GRAIty,S, GRASS CR~PS Ai~D FLAX 

Robert L. Warden, 'Project Leader 

SUMWARY , 

Fourteen abstracts were submitted onite ' various phases of this project 
from 7 states within the 1:Jestern 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-p under weed free conditions. He appears to 
have shown a difference between. varieties in that the yield reductions, on the 
variety Yogo were considerably less than those of the other varieties. 

',- , 

In another report (2), Krpll reduced weed free spring wheat yields 
significantly with 2.,4-D applications in the early growth, boot and heading 
stages., 

Rasmussen (3,4) reported on the ' control of Tarweed (Amsinkia o intermedia) 
and Gromwell (Lithospermum arvense) in the winter cereals~ Pre-emerg8ri"C'e"fall 
applications of 2,4~n-to tarweed reduced weed stands more than 90% but did not 
increase winter wheat yields. In another test spring applications to tarweed 
in the rosette stage gave .control at lighter rates :than did ,later applications. 
lfueat yields were · increased significantly by all treatments 0 . Gromwell was . 
controlled most satisfactorily in winter l~heat 'and winter barley fields by 1-1/2 
poun9s of 2,4-D ester. A 1:1 mixture of 2,4-D and 2,4,5-Twas not as good and 
considerable tolerance' ':to a MCP. ester was f3xhibited by Qroffi1>lell at the same rate. 
None of 'the material's used gave goodcontroiat 3/4 pound • . 

Thornton (5) compared rates and formulations of 2,4-D on dryland '>linter · 
wheat and irrigated spring barley infested mostly .nth Kochia o No Significant 
yield differences due to formulation, rate or hand ,-reeding were noted at the 
early date~ However, the untreated check loTas higher than the treatment mean 
with barley. Treatments at the late date reduced y;ields more than the early date 
and yield reductions increased progressively with increasing rates of 2,4-D. Barle 
was affected to a greater extent by rates and formulations than was wheat, 

Tingey (6) reports that pheasant eye (Adonis ~) can be controlled in 
dryland wheat with 1 to 2 pounds 2,4-D. Control has not increased loTheat 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 

T 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. Flax . . 

Arle and" Cords "(S)-*have summarized their conclusions concerning the use 

of herbicides in Punjab flax from '1948 ,to '1950Q" 

Freed (9) tested the toxicity of various solvents on fiber flax and found 
that tributyl phosphate was toxic to Yo.up.g flax at 7 gallons per acre. Other 
materials were less toxic Q 

Bayer and Freed (10) in field plots controlled an annualy weedy fescue ' in' 
three varieties of perennial fescue seed crops with a combination 6f IPC and 
calcium cyanamide and increased ,$eed.yields.sighificantly. The fertilization 
affect was in part responsible for the increased seed yield. October treatments 
appeared to be better than those appfied ' in ' November or December. Irc :, an'd. 3 
Chloro'IPC'were also used. 

Bayer. and Freed (li;12) also reported on greenh'ouse trials involving IPC 
and J Chloro IPe on Alta Fescue, Bromus erectus and EchinoGhloa crusgalli. 
Bromus erectus appeared; tb be nioretOle'rant· to both ij8rbicides , (pre and post- , 
emergence) thanaltci. fescue. A Second planting iric:iicated that 3 chloro' IPe ." 
has a longer residual than IPC o Pre-emergence combinations of IPC and 3 chl'oro 
IPe were studied as to their effects on Bromus erectus and Echinochloa crusgalli. 

Hodgson (lJ}'.reported on the tolerance of i'our ," gra,ss .varieties to three 
rates. of 2,4-Dapplied at four growth stages'" The ihcreasingorder of ' tolerance 
was apparently orchard grass, alta. fescue, mancharbrome and crested wheatgrass. · 
Tol eranc'e increi ased with the age of the pl'ants 0 

. Krall (i4) in preliminary work has classified 18 grasses into three groups 
based on 'their tolerance to 2',4-D applications before and aft'e'r' eme,rgence • . 

* Refers to abstract number. 

,.." ,', " '.! . 

• 
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REPORTS OF INDIVIDUAL CONTRIBUTORS 

A. SMALL GRAINS 

(individual reports) 

" . ~ .. . .~"". , 

. " '10 , ,, 

(1) Effects of 2,4...n on three winter wheat variettes. Krall, J. L. ' During the 

past 4 years, the ester of 2,4...D was applied at 1/3 and 1 pound eQuivalent per 

acres on three replicates of Yo.gf), Karmont, and Newturk winter wheato .In 1948, th€ 

winter wheat was treated at two stages of growth, in 1,949 five stages, in 1950 

seven stages and in 1951 two stages. All ,experiments were conducted on a weed free 

basiso Significantly lower yields were obtained at 1/3 and 1 pound rates in 1948 

and 1950 when 2,4-n ~vas applied at early tillering and late boot stages.. The four 

year summary as given below indicates an advantage for ' Yogoover the other two, 

varietiess 


Four year summary: 

Rate of 2,4-D Loss in Euo Percent of Check 
Variety Year Check '1/3# 111 l/J# 1# 173# 1# 

- .~ 

Yogo 	 1948 54.0 51.4 47.7 ":'2.6 ' -6 .. 3 95 88 

1949 29.0 28 0 8 27.4 -0.4 -1..6 99 94 

1950 

. 
33.6 34.4 33.9 -2.2 , ....2.7 ,. , 94 9J, 


-0 .. 8 ' -' 105 ',1951 18(,5 1904 1740 7 .9 	 96 


4 yr. ave. 34.5 3305 31.7 -100 -208 97 92 

"':' .' 

'. '"" . 

Karmont , 	 1948 ' 5509 ' , 50~0 ' 45.1 ':'5.9":' ":iO':'8' , 89 ' 80 

1949 28.9 , 29.2 26.3 .. 3 :' ;"2.6 ' 101 91 

1950 36~4 34.2 32 a5 -2.,2 ' .:"3.9 94 89 

1951 18 0 5 17.9 17 .. 8 -0~6 " ..;0 " 7 97 96 


4 yr. ave 0 34 ,, 9 32.8 ' 30 0 4 -2.1 -4.5 94 87 


Newturk 	 1948 5706 5d.3 47~0 -7.3 -1006 87 92 

1949 27.7 ,26.,9 27.6 -0.8 -001 97 100 

1950 36.8, 32",9 30.5 -3.9 -6 0 3 90 83 

1951 ' 1902 20.0 , 16..0 .8 , ..,.3.2 104 83 


4. yr. ave • 35.3 32.5 , 30.3 ... 2.8 -5~0 92 86 

• 

(Con:t~ibut'ed by Montana Agricultural' Experimen~ Station, Central Montana 
Branch stcrtion~ ' Moccasin, Nontana)" 

(2) Effects of2,4...D on spring wheat when sprayed a.t v arious stages of plant 
growth~ Krall, J. Lo The ester of 2, 4-D was applied at 1/3 and 1 pound ',,' 
equivalent per acre on three beltsof Ceres spring wheat during II stages of plant 
growth in 1950. Complete ranclomization was maintained throughout the" experiment il 

All 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 were obtained at seedling, 
tillering and late boot stages for both levels of 2,4-D. Observeddamage( o'Ccurred 
in the seedling and tillering stages in the form of onion leaf, .andheaddeformi~ 
ties. Damage in the late boot stage occurred as sterilit y_ ' The yield iribu./a. 
and percent of check for each, stage of plant growth are given below: 
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• . ,' t " 

Seeding date May lOj.195i ..• ,., .... ,'. .';::.',' ~.'.:,.:, . . .. . 


Days 
 . :. . , . 

Date.., A.i\er stag:tof .. Yield in bu./ao* Percent of Check 
~ v . ;, fS .. 

" .,Sp.:.:~ed See ~ Gro ,h ,. .../ ' :11 . l/JII . rTt 
;une 1 
.:une 4. 
June 5 
c.:une 9 
JUne 13 
June 15 ' 
June 19 .. 
J.'\.lIle 24 
June 26 ' 
July 3 
July 10 

20 Seedling 17.5 ( s) 20.4 ( s) 52 60 
23 Tillering 23.8 (s) 20.5 (8) 70 61 
24 ' 
28 

Late Till ering • ' 23 .,O(j'.. 6, . 
Culrns Elongating 29~9: 

. ~4~,4 .(s). 
23.4, ( s) 

. 68 
88 · . 

72 
,69 

32 II' II · ' 31~1 '. ' 26~ 2 . 92 ' · 78 ' 
34 " If '34~1 ...• 28..5 ;" 101 · 84 
J8 " p ' 31.7 31.5 94 . ' 93 
43 Early Boot 32.3 ' '35.9 ,96 . 106 ' 

"45 If II j6~O 34.9 . , 
107 103 

52 Boot Stage 25;5 CS)' 2I~6 ( s) 75 63 
59 Heading 27.0 ( s) 24.7 ( s) 80 73 

Check 33.8 
L.S.D. 5% 4.9 14 26 
F test highly significant at 1% 
(s) significantly higher Or-lower than check 
* Average of three replications 

(Contributed by Montana AgriculturarExp~riment , station, Cen~ral Mont~a 
Branch Station, Hoccasin, ' Montana) ~ - ! 

(3) Control of ,tarweed (Amsink1a intermedia),J.n winter .t-lheat.. Rasmussen, Lowell 
Wo Tarweed, principally a winter annual ·plant, is ' becoming increasingly prevalent 
in the winter .wheat areas of Eastern Washington, Oregon and Northern Idaho. This 
weed is relatively resistant to2,4"D at the rates of application. commonly · used 
for most annual weeds in winter Wheat. , '.' 

During 1950 and 1951, tests were run to determine effective quanti ties and 
formulations 9f 2;4-n and the timing of applications for tarweed control. 

The amine and ester formulations of . 2,4-D were applied as pre-emergence 
sprays in a winter wheat field near'Walia 'Halla on October 14, 1950. One and two 
pounds acid .~guivalent per acre of each material were applied in a volume of 28 
gallons of spray per acre o ' The treatments were. randomized and replicated six 
times in complete blocks. TWo untreated check plots were included in each block., 
The piots' wer~ '14 by 30 feet 'in 'size~ ~feed counts were made on May 3, 1951, 
counting all ' tarweeds occurring between four 6-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 214-D treated plots atl pound per acre had 18 
plants and at 2 pounds per acre 12 plantso The ester 2,4-D treated plots atl 
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 appearing. ' .. 

Sample wheat plants ·were removed froin each plot in two replicates and the 
roots Vlere\.]ashed clean and separated from the tops for· top-root · ratio determina
tions. It was evident from these studies that the treatments ··did not cause . any 
decrease in root or top growtho 
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The yield of wheat was 'not affected by the treatments, which was somewhat 
unusual in view of the differerices in weed populations. Apparently there were 
no limiting factors as a result of the weeds. 

A spring application test was run in a winter wheat field 12 miles east 
of LaCrosse, Washington" The amine and ester formulations of 2;4";D ~vere applied 
at 1/2 and 1 pound in 20 gallons of w~ter per acre and at two times, April 3 and 
26, ''1951. A check or untreated plot was al ,so included making nine treatments~ 
The treatments were arranged in a balanced incomplete block design with three 
treatments per block, three blocks per replicate and 2(k 11) =8 replicateso 

Ttleed 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 developmente Both formulations at 1/2 and 1 pound per acre gave satisfactory 
weed control when applied April J at which time the tarweed was still in the ' 
rosette stage of growth. Applications on April 26 when the weeds were dev~loping , 
stalks, orily 1 poUnd per acre of ester gave satisfactory results and these . 
were not equal to the results of 1/2 pound at the eariier time o The yield' of wheat 
was increased significantly by .9.11 2,4.. D treatments compared to the untreated check 
plots. Differences in yield approached significance in favor of the 1/2 pound rate 
and the early application.' ", " , 

The use of the incomplete block design gave a 39 per,cent increase in 
efficiency compared wi tha randomized complete block design. (Contributiori 
'lrJashington Agricul tui-al Experiment Station, Pullman, Washington) 0 

(4) Control of Gromwell (Lithospermum arvense) in srnallgrainQ Rasmussen, 
Lowell 1,[. Gromwell is a winter an~u31 plant wmcn'Occurs very ab~Uldantly in 
winter wheat and barley fields in Spokane County. Recently this plant has been 
noted with increasing frequency'throughout the Palouse Region. Gromwell begins 
growth very early in the spring and is highly resistant to the usual small 
quantity rates of 2,4-D app+ications. ' 

In the spring of 1951, tests were run in fields of winter wheat and winter 
barley in western Spokane CO\Ulty. Both grains had been badly winter killed which , 
made yield determination useless but :provided ideal conditions for Gromwedl 
growth.. The materials used in the tests were 2,4-D ester, HCPA ester, and 1:1 '..
mixture of 2,4-D, 2,4,5-T esters. The quantities applied were 3/4 and 1-1/2 , 
pounds acid equivalent per acre.. The treatments 'l-lere randomized in complete blocks 
and replicated 4 times in the wheat fi~ld 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 4 inches tall and some of the plants had pro
duced flower buds~ This plant begins blooming in the early spring and continues 
until late SUIliITler. . 

Since none of the spray ' treatments caused complete killing of the weed 
plants, it was impossible to ev81uate the results by' weed counts. ' Iv'iany of the 
Gromwell plants were severely damaged and failed to develop further. 'This waS 
considered good control. Some plants were temporarily damaged but later partially 
recovered. To evaluate the results, five separate and independent ratings were 
made on the plots without the raters knowing the treatment. 



The plots rec~J..vl.ngl",:,1/;2pQundsper acre of 2,4-D ester showed con
sistently good weed contro:b,,_t~e , p~pt$: having ,or¥i' ,a trace of Gromwell persisting. 
The 1-1/2 pound application of the T:l )Ilixture of '2,4-D and2,4;5-T gave' fair ' . 
weed control but not as good as 2, 4-rYalone. The MCPA ester at' both ' rates and 
the ',3/4 pound rate of al~ :materials were definitely unsatisfactory for the control 
of Oromwell at the stage of growth, pr'esen('when thyse treatments were made. 

Pre-emergence applications ,of several herbicides have been; applied during 
the fall ' of '1951 : in winter wheat fields knomto be heavily infested with Gromwell .. 
(Contribution - Washington AgricU1.tural E:J{per:iJnerit 8tation~ Pullman, Washington) c 

(5) ,'Effect.s 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 butyl ' ester, oJ:, 2,h-D were ' applied in replicated plots at 1/2, 1 and 2 pounds 
per acre to dryland fall wheat c:tnd irrigated spring barley on Nay 29 when both 
grains were 8 to 12 inches tall and to another s,et of plots on June 19 when 15 " 
to 20 inches tal1!.Plot 10c\3-tions were selected because of a ,'heavy undergrowth of 
annual weeds mostlY ,Kochia.. At the 'first date, Sinox and hand-'Weeding were, , 
included in the, treatments o At harvest , time ,yields lJere ' takert from all plots. 
No significant difference Was evident either in the barley or in the wheat as a 
resul t of any of the treatments made on May 29 either as toformulation J -rate Dr 
hand weeding. However, the barley yields from treated plots, averaging 5504 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 ,3400 bu./A.The June 19th treatments 'reduced 
the average barley ',yield to 47.1 bUo/A .. .as compare<;lto55c6 fbr 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 3400 for the 
treatments at the earlier date end the check respect~velY _ _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 y;rhich l1as quite marked in the 
barley but much'less so in the wheat; also the greate'r yield reduction by the 
butyl ester as compared to the sodium and amine s~tswas strongly significant in 
the case of the barley but not si gnificant in the 'cas'e of the wheat. '(Contributed 
by the Colorado Agricultural Exper.iment Station) o. 

(6) Control of phea,santeye " ,donis, annua) vlit'h 2,4-D .. ; Tingey, D. Co A con
siderable acreage of cl,rylana use ore pro uc lon of winter wheat in northern 
Utah is infested with pheasant ' eye. This early maturing annual is most trouble
some on heavy soil with poor ;i.riterricW. drainage} since the soil remains wet late 
in the season. In the fal+ow year, tt .. is difficult; if hot impossible, ,to destroy 
the weed before ' it produces , see<;t. Exp,ei'iments extended over a period ofthr~e 
years have shown that this ,specie c~ " be controlled by the u 'se o-f 2,4-D at the rate 

• 	 cif one to two pounds per ac!'e applied ,early in the ' season while the weed, is small. 
However, when the, weed is co~trclled .in thewheat' crbp with 2,4;"D, there has been 
no increase in the yield of Wheat., Untreated or weed infested plots have yielded 
just as high and often higher than where the weed has been controlled With 2,4-D. 

APparentlythe2,h-D ':i :nj'ury to the" wheat offsets anyadvanta:ge: 'of eliminat
ing the weeds or else , th~s early matu~ing annual gives little ,cornp~tition to wheat .. 
Since pheasant~e does not emerge to any extent in the ' stubble, It has little or 
nb effect on the soil during the fallow year'. ' '.. 

" 
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(7) GrovJth of a specie of Alternaria on wheat stubble as rell.ted to 2,4-D treat
ments. Tingey, D. C" Differential groltTth of a species of Al ternari2. -developed 
in thel2.tef2.11 on stubble ' that remained from an experiment on the control ,of 
pheasant eye in wheat. The 2.rea was staked off into plots of one square rod. The 
plots received various 2,h-D treatments. These treatments Here applied during 
the early spring and summer of 1950. Gro"rth of the Alternaria T.'las first observed 
December 2JHhen the ~'ITiter made a visit to the area to observe some experimental 
lrJOrk started in the fall of 1950. At that time, some p10ts were distinctly d2.rk 
in appearance as if they had been sprayed 'Hith a suspension of soot. On closer 
eXamination, ,it was evident that the discoloration was caused by masses of mycelium 
grolrJth of some organism on the nodes, sheathes imd culms of the ~vheat :Jb~brle. 
This was identified as a suecie of Alternaria by Dr. B. L. Hichards, 21ant Pathologi 
U.S.A.C. Plants on some plots l"ere less severely iniected and on others there lrJas 
little or no infection. Observations 'were made on all plots , in the experiment and 
each 1,ms listed in one, of fO\.1,r categories based on degree of /1 tern"ria infection, 
namel~r zero, light, moderate and heavy. \111en the data was as s embled ' by treatments, 
it TtmS evident that prev:Lous treatJl~Gn t T,JaS ass ociated TNitn the develo;:Jl,;ent of the , 
Al terne ria. ' 

The treatments consisted in U[;:ng the tri-ethanola:,'line salt and eth;yl ester 
of '2,4-D. jaci1 ';!asapplied atone, two, three qnd four pound per acre rates. The 
iertilizer,Jas broadcast April 22,1950. 

' These ve.riables ap~eare'd in all combinations and each treatment HP,S 
replicated four tirr.e::3. The 2,L~-D treatrr.ents 'vere applied when the :pheasant eye 
\,ras one to two inches tall ,or four to eight true ieaves for the first date ivhich 
was JvJay 6, second date lrJhen the l"feed Has 1n the bud stage l"jay 26 and, third date 
at early seed stage June J. 'The corres'0oridi~g gr<;>',vth sta;i;es of the -vJheat were 
4 to 8 inches tall with from'l to 5 tillers, pre':'boqtqnd boot sta:~e. .only one 
application of 2,4-D WC1.S ' made onea:h pl?t. . 

:SXcept for two plots, .all the gr01->Tth of AlV"rnari.a liTas .on the plants treated 
with the ester form of 2 ;).j.-D~, Furthermore , ~ l terml.ria developed only on the 
plcmts treated at the two latter stages of gro1;Jth and i'oJ.~. th~ ~econd star;e . only on 
the plots receiving the 3 a~d 4 pound rates and fertllized • . 'rh~ heaviest grol..rth 
of Alternari2. apoeC'.red on the olants treated at the latestst afl'e o['growth and on 
the fertilized plots at all rates and~nly on the J and )~ poUnd rate; on the 
unfertilized plots. No Alternaria developed on plots .n,ot r,~cei.ving 2,4-1} nor on 
any 2,4-D plots l"hen the plants Here treated at the earliest stage ofgrowthrior 
on any tri-ethanolamine of 2,4-D treated plants when ' treated at the second stage. 

From these data, it appears that kind of 2,4-D stage 'oftjroHth when applied, 
and fertilizer, to a lesser extent, all influenced the dev~loprncnt of the Al,ternaria

• 
.i'.pparently the ester for 1 of 2,h-D effects the plants in a difi'erent ,..ray 

from that of the C'.mine form of 2,4-D. Furthern:ore, this · effect, 30 J:'C'.r as 
Alterna ria is concerned, l"asassociated only with application made in the later 
life of the plant. 

B. FLAX 

(8) Che r::ical Control of ,,reeds in Punjab :Flax. Arle, H. Fred and C'ords, i-Im<1ard 
p" The use of various herbicides in Ounj3b flax has been investigated during the 
past several years. In the fall of 1948, a large number of treatrnents were applied 
in duplicate for the purpose of screening out the obviously poor ones. 2,4-D "ras 
applied pre-emergence and at the three to four inch stage of the flax at rates 
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varying froml!4 to 1 pound per acre. · Sodhim salt, amine and ester formulations 
were used. IPC was applLcd at the ~' ame stages at rates varying from 1 to 6 pounds 
per acre . Pre-emergence tr<.;atmen'ts wer e applied 1 to 7 days after planting for 
all ma.terials c 

Data from these tests resulted in th2 elimination in 1949 of (a) all 2,4-D 
formulations except the" amines, (b) all pre-emergence applications, (c) the 1/4 
pound rate for 2,4-D~ . (d) all IPC ' rates below, 2 pounds and above 3-1/2 pounds per 
acre. These expcrimcntswer ::.; cot..tinued in 1950, along with preliminary trials 
of maleic hydrazide, Metho:~~one (ester) and, ~ chloro IPC. The use of foliage 
applications of ni trogen01is fertilizer (nugreen) to overcome iiI effects of 2',4-D 
was also investigated. Ra,tes ranged from 5to 20 poands nugreen (43%N) per acre, 
Results may be sunrrrlarized &.5 follows: 10 Minimum injury to the flax has resulted 
from applications of 2,4-D at. the 3 to 4 inch stage and IPO at the 3 to 4 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 recor:,:;.:ended for uee on Punjab flax because of the serious yield reductions 
obtained at all rates used~ 4~ The amine formulations have not seriol,;,sly reduced 
flruc yields when used at rat.es of 1/2 pound per acre or less So F8ates less0 

than 1/2 pound per acre of any fOlmulation of 2,4-D tested have not been effective 
in weed control~ 6. 1/2 pound retes of the amine formulations of 2,4-D have 
successfully controlled but not eli.minated such weeds as wild mustard, (Sisymbrium 
irio), nettle l eaf goosefoot (Che~,opodium murale) .. sour clover (Melilotus indica) 
and mallow (Malva parviflora). 7e .Control of knotweed (Pblygonum argyrocoleon) 
maybe obtained with rates of 3/4 pound per acre , Some injury to flax must be 
expected at this rate. 80' 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 applica.tion, has accomplished this. 10. rffaleic 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 sonie promise. (Submitted by Arizona Af,riculturai Experi
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 controlso The solvents were mixed with water 
and a rewdrops of emulsifier were added. Solvents used were acetone, methyl 
isobutyl ketone, ethylene dichloride, tributy phosphate, ' methyl alcohol, benzene, 
toluene, zylene and dioxa'ne. The applications were made at the rate of 7 
gallons per acre. 

Tributyl phosphate was extremely toxic and killed 74% of the plants. 
Several of the soivents caused. slight spotting of the foliage a few days following 
the application. However, this waso-f no consequence and disappeared as the plants 
became older. TributYl .phosphate was the only solvent having any lasting effect 
on thisvarie.ty 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 Chlcro IPC·on · the seed yield of perennial fescues 
and the control of Fest\,lca myuros; Bayer;J5"J.· and Freed, V.. H" Trials were 
laid out in the field using IPC (0 Isopropyl N phenyl carbamate) as an .' .' 
emulsifiable liquid alone and in combination with CaCN2 (calcium~de 'as a 
50% wettable powcj.er, and 3 Chloro IPC {Isopropyl N 3 Chlorophenyl carbamate)" . 
The chemicals were applied at 3 different times, October, November and December" 
The october rates' of application for IPC were 3 and 4.5 pounds per acre, 3 Chloro 
IPC J and .4 .. 5. pounds per acre, and IPC, CaCN2 combination 3 and 320, and 3 and 
480 pounds per acre respectively. The November and December rates of application 
were IPC 4.5 pounds per acre and 3 Chloro IPC 405 pounds per acre o 

Applications 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 stimula:tion 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. Stimul,ation of the seed . crop was due in part to the effect of the 
nitrogen that was liberated as the CaCN2 was br~ken down o 

The yields from the November treatm~ntswer.e significantly lower than 
yields from the October treatments. . The December treatment yields were greater 
than on the November treatment but not equal to the October treatments. This 
may be expiained by the grass having a critical period when the chemicals affect 
the seed bud primordia more severelY than at {1 stage before., qr after th,is cruc:i-al 
period. (Contributed by Oregon State College). ' 

(11) The effect of IPC and 3 Chloro IPC on Bromus erectus and Alta fescue 
(pre-emergence ar.d post-emergence). Bayer, D. E. and ~-;-Vo Ho Trials were 
set-up in the greenhouse to. determine the effect of IPC (Isopropyl Nphenyl 
carbamate) and 3 ChIaro IPC (Isopropyl N 3 ' chlorophenyl carbamate) . on Brom\ls 
erectus and Alta fescue (Festuca elatior var.,. arundinacea) at pre-emerge,nce aIJd 
post-emergence.. 

Alta fescu~ and Bromus erectus ' seeds ,,,ere sown separately in I gallon 
cans with 2 replications foreach treatment with 4 controls. In the pre... 
emergent trials, 25 seeds per can were sown with the exception of the controls. 
In these 100 seeds per can were sown with Alta Fescue, and 50. seeds per can with 
Bromus ~tus. For the post-emergent trials, a random number of seeds were sown~ 

IPCand 3 ChIaro IPC were applied to both pre-emergent and post-emergent 
trials at. .i, 2 and 4 pounds per acre in the form ot a spray. 

After the. pre-emergent treatments were h:arvest.ed, .they .vIere resown~ 

In the pr,e-emergent trials, IPC ~rid 3 Chloro IPe at 1, ,2'and 4 p01l.'1d 
rates cpmpletely inhibited germination of 'Alta fescue and Brqmuser;ectus except 
for IPC at the 1 pound rate on Bro1TlUs E::rectuso In this case, th-e gerrirliia:tion 

" was reduced to practicaity. one-hali' that of the cont:':'ol. 

The resown pre-emergenc'e 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. 

http:h:arvest.ed
http:powcj.er


In. the post-emergent trials, IPC at ~, 2 and 4 ,pound rates showed no 

effect on the Alta fescue and Bromus er.ectus. The }:Ghlo:t;'o IPC at these.same . 

rates caused severe damage to the grasseS, ..!:Jiththe exception of Bromus erectus 
' H 

at 1 pound rate.,. In this case, the aamagewas slight~ (Contributedby Oregon 

stat~ College) 0 . 


. , . 

. (12) The effect of mixtures of fpc and ) chioro IPC on Echinochlca c~sgalii and 
Bromus, erectus o Bayer, D. E;" and Freed, v. H. Trials were set-up in the ' greerihou.' 
to determine the effect of mixtures of IPe (Isopropyl N phenylcarbamat~ and 
3 Chloro IPC (Isopropyl N 3 Chlorophenyl carbamate) on Echinochloa crusgalli and 
Bromus erectus at pre-emergence~ 

Echinochloa crusgalJ,iaIld Bromus erect-us weresov.'Il separately in 1 gallon 
cans with two replications" 25 seeds were pianted per can. 

The ratios of IPC to 3 C1. IPC used were 1:0,1:3,1:2, ,1:1, 2:1, 3:1 and 
0:1. They were applied at tne rates of 1, 2 and 4 pounds .per acre. The mater

ials were applied at a 1% dustc vllien the control cans were approximately 6 

inches tall,all the cans were harvested. . 


All 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 Q In this case, 
germination was reduced to 16%.. For the Echinochloa c:rusgalli, the 1:3 ratio 
applied at2 and 4 pounds per acre; 1:2 ratio applied at 2 and 4 pounds per acre; 
1:;1. ratio applied at 2 and 4 pound0 per acre; 2:1 ratio applied at 4 pounds per 
acre; 3~1 ratio applied at 4 pounds per acre; and 0:1 ratio applied at 1, 2 and 
4 pounds per acre gave complete j,nhibition of seedling germination. The ratios 
of 1:3 applied at 1 pound per acre; 1:2 applied at 1 pound per acre; 1:1 applied at 
1 pound per acre; 2:~ applied at 2 pounds per acre, and 3:1 applied at 2 pounds 
per acre reduced germination to less than 50%0 . ( Contributed by Oregon state 
College)o . , 

(13) The effect of 2j 4-D on four forage grasses. Hodgson, Jesse M~ Perennial 
forage grasses have pr oven themseives as good 'competitive crops f6r l,veed control 
and 2,4-D as a supplement to weed control with these crops has been favorably 
reported many times~ However, 2,4-D has caused serious damage to grass type 
crops und~r some condition.s. This study of the effect of 2,4-D on grasses was 
designed to determine the tolerance of four varieties to different rates of 
2,4-D application on four stages of growth. The data obtained has shown them 
to be quite variable in tolerance to different rates of 2,4-D applied at 
different growth stages. 

Grass' varieties incl'uded in the study l,vere, Alta fescue, standard crested 
wheatgrass, Orchard gt'ass and Hanchar 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 all varieties would be 
on the S&lle day as nearly as possible9 2,4-D treatments were made at the fol
lowing 2 week intervals, 2 weeks t 4 .we,eks, 6 weeks 6.:,:ld 8 weeks after emergence 
of the seedling grasses Amine 2,4-D was applied at 1/2, 1 arid 2 pounds of acido 

per acre in 25 gallons of 'water on each date. Individual plots consisted 'of one 
ro~ of each variety 3 feet wide and 16~5 feet long ~ Plant stand and yield samples 
were -,taken from one hC!lf of each plot near the centero 

http:exception.of


99 

Tre?tmen~s of 2,4-:; ti,JO "~reeks after emer~ence :;r8atly reduced the yield 
of all vl:l.rieties in the test. "11 grasses exhibited very serious ropt da!l'laLe from 
treatments 2 weeks 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 J rrDnths 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 
4 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~veeks 
after ,emergence. This same treatment 6 weeks after emergence yielded about the 
same as the untreated checks. 

Alta fescue was quite sensitive to 2,4.-Dtreatments 2 weeks after emergence 
and was reduced about 25% in fora~e yield by 1/2 pound of 2,4-D per acre. None 
of the later treatments of 1 or 2 pOlmds of 2,4-D per acre caus~d aqy reduction 
of yie).d of alta fescue. This species was the "lost resistant of the grasses at 
the 4, 6 and 8 week growth stages. 

Crested wheatgrass withsto,od treatments ,at two weeks somewhat better than 
the other species ,but was de,Qreased in ,yield as ~Qh as 31% by the 2 pound rate of 
appli,cation. However, there was very little reduC,tion in forage from any treat
ment on this species 4 or 6 weeks after emergence. 

The land 2 pound rates of 2,4-D caused ninny 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 2,4-D were applied at earlier 
stages of growth. (Contributed by Division of Weed Investigations, ,BPISAE, U. S. 
Dept. of Agriculture in cooperation with Idaho Agricultural ' ,Experiment StatiOl;). 

(14) Effects of 2,4-D on germinating and seedling 'ffrass. Krall, J. L. The 
isopropyl ester of 2,4-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 greatestreducticin in grass stands resulted 
from application of 2,4-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 wheatgras's, Rus s ian wild-rye, standard 
crested wheatgrass, fairway crested v-theatgrass, pubescent wheatgrass, tall 
oatgrass and blue bunch wheat-grass were ' from 70 to 90% resistant. Western 
wheatgrass, Canadian wild-rye, slender wheatgrass and red fescue were from Jato 
40% resistant. Emergence 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 2,4-D down to the 
grass seeds. (Contributed by filontana Ag'ricultural Experiment Station, Central 
Montana Branch Station, Moccasin, Montana). ' 
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PROJEC T 7.. AliJNUAt lVEEDS Aim LE GUUES - ALFALFA I CLOVERS, 

PEAS, ETC.ALSq EFFECTS : OF HERBibIDEsmr TI~S~ CROPS. 


\ 

The 6 reports received represented 5 states': California, Colorad'O, Ida- ' 
ho, Utah and ~lashington. 

; . 
CaliforrJ.i.a - This. report ·is .a summary' and is concerned ~ri th the herbi

cides and for~uleitions th9.t are in general use over the state in the control 
of ''leeds associu.ted ,·ri th small seeded legUm9crbps. 

. Colorado - Chemical control of annual grasses in alfalfa - pre-emerg
ence app'lications of 1.5 Ibs./A. of J:-chloro.:-IPC gave a 30 to 50 per' cent 
control of .s'\iinkgrass,· barnyard grass and,.,itchgrass on sandy soil and \l/aS ..... 
ineffective on 4eavy c·lay .soii • . Under simila'r conditions STCA at 10 Ibs.fA. '. 
was rated 20 on the sandy soil and 90 to 100 per cent on the clay. 

. . Again on sandy soU under 10,,, moisture conditions applications of 6 
Ibs./Ao · of 3-chloro:"IPCand, ,STCA at 10 los./A. ~lere ineffective • . Hm'l'ever, in 
the same ar.ea a fall .application of. J-chloro;..IPC 'at6 Ibs ,./A., flooded in gave 
95 per cent control and STCA atapplicatlons of 10 and 20 Ibs./A. were inef- ' 
fective • 

. Both chemicals must be retained in the 'primary root zone to be effective. 

. Idaho - The effects of 2,4-D on four forage legumes. .Seedling Ranger 
.alf~1fa, Birdsfoot trefoil, Keriland red clover and Ladino \'I'hi te alover "rere 
r~ted on their resistance to2,4-D used at rates of 05,1 and 2 Ibs./A. 
Rangeralfalfp was most sensitive~ Birdsfoot trefoil was second, Kenland 
red .Qlover third. and Ladino 1!Thi'te clover .mostresistanh . ~n geIlE?r~, .thl3 
damage to seedlings of the four' varieties ",ras progres-sive ,\<li th each increase 
of 2,4-D. · The seedling gained in tolerance \-lith age, The.5 Ib./A. rate of 
2,4-D gave little yield reduction "'Then used on Ladino ~lhite clover, Kenland red 
clover or Bird:sfoot trefoil. 

Ptah ~ Explorato~y experiments on the control of dodder in alfalfa. 
In the seven tests conducted in 1950, 3 materials t'Tere outstandingly good 
in the control of dodder. The materials were aromatic oil, furnace oil and 
a 1-2 furnace oil-\1ater emulsion fortified with DliOSBP. 2~4-D applied pre
emergence a t ,rates of 4 and g Ibs./A o \'1'0,8 rated at 65 per cent effective o

• .:Soth rates, ,however, caused serious d.wnage to the alfalfa• 

In the 1951 tests the aromatic 'oil at 120 gals./A. gave a 98 per cent 
control, furnace oil 80 and the 1-2 furnace oil-Hater emulsion fortified ''I'ith 
DNOSBP only 55 per cen~o 

..l'la:shington - ' Control of \,.,ild oats in peas. In· the control of wild oats 
in peas, the 'effectivenessof IPC \'Tettable, IPC emulsifiable, and a 1-2 mixture 
of 3-chloro-IPC and emulsifiable IPC ,rere not significantly- different. The 
minimum effective rate for each material \"TaS 4 Ibs 6 /A. 
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The 60 per cent increase in seed yield of the tr,eated over ,the untreated ",as 
significanto 

VTashington ..:. Evaluating chemical sprays for controlling cheatgrass in 
established alfalfa. In series 1 the pre~emergence treatment September 20 
proved ineffective c Like1:rise, ' in sel'ies 3, ' the aromatic \1eed-killing oils, 
reinforced oils containing PCP and dini tro applied on November 7 \-lere unso.t-:
isfactory~ In series 2~ seedling treatment October 23, 3-chloro-IPC~ STCA ' 
each at 4 and 3 Ibs /A., lD.c-').leich~rdrazide at 3 Ibs./A", and IPC at 4 Ibs./A.9 

gave markE)d control for a short time ,but failed to give protection over the 
desired period. The disodiurn salt of316~endoxohexnhydr~Fhthalic acid at the 
3 Ibs.,/A(, rate gave complete controle TJ:l.e 4 lbs./A. rate \.,as considered 85 to 
95 per cent effective. ' The 8 lbs~/A. rate of IPC \1aS in third pos~tion ,'ritJi 
a rating of 70 to 85 per cent_ In t,he l~th series, the advanced seedling stage, 
treated March 1, only the 8 lbs./Ao rate of ~he disodium.salt of 3... 6-endqxo
hexahydraphthalic acid plus 10 and 20 Ibso/A.; almnonium sulphate proved effect
ive o The control t\fas·:I'D.ted at 70 to 35 per cent" . 

The highlights of the reports presented emphasizetheimportarice of the 
amount of chemical used, the stage of plant growth, the ~ensit~vity of c~op 
plants" the susceptibili ty of ltleedy plants, the soil tY-Fe, the 's6ilrrioisture 
and the climatic c:ondi tioIB in the successful use of herbicides. 

\ 

, REPORTS OF INDIVIDUAL COnTRIBUTORS 

Herbicides 'and formula.tions that are in general use in the cont:r:91 of 
weeds associated \d t'h legume seed prod'uction in California~ Jones, Luther 
G., and llv A" Harvey: Seedlings - For 'seedling stands of alfalfa, Ladino 
clover and red clover the dini tro selective sprays, such as Dm'l or Sir.ox 
selectives, used at rates of 4 "tiC 6 qts. in 15 to 20 (airplane application) 
or 60 to 80 (ground rig) gallons of "rater have proven effective against broad
leaved annual ,,,eeds like mustard, chick\"eed, shepherd purse, star thistle, 
wild lettuce~ "/ild radish and otl1ers. 

Pre-emergence - IPC and 3-chloro IPC at rat.es of 3 ' to 4 lbs o in 60 
to 100 gals. of water per acre" as pre-emergence sprays have been 'H~ed to. con
trol \',eed:y grasses in alfalfa, Ladino clover, red clover, andtrefoil o But 
because of the high cost their use has been rather restricted. This year for 
the first timE) these material.s are being used to place-spray large acreages 
of rO\'l-plan ted alfalfae The sprays are ap:olied to 8 to 1011 bands covering 
the pLmted ro\'1S B.nd the 23 to 3011 unsprayed strips bet\'Teen ro'l's are cuI tivat
ed. Place-spraying and cultivation effects a reduction in cost. of 1/2 to 2/3 
over comple te coverag~.. . ' 

• 
Pre-planting - Preplanting sprays have been used to a limited extent. 

T~le general contact sprays such a 's are used on established' st ands of alfalfa 
" 	 have been effective in eliminating seedlings. of bo th grasses B,nd broadleaved 


plants • The preplanting sprays are ·pal.'ticularly .sui ted to treating fall or 

\'linter prepared seed bed preparatory to spring planting. 


Established 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 dini tro product, such as Do;'1/ or Sinox general, 35 to 65 gals. of 
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diesel oil and 65 to 90 gals. of \'1ater per acre. Other reinforced oils of a 
comparable strength are also used. Avon, allalos 7 and 11, Sheil 20, standard 
2 and oth?rs are sometimes used in an emuision \·ri th ''later 1,o1i thout added dini tro. 

. . 
The dini tro J oil, 1,o1ater emulsion may alsQ be used bet,,,een cuttings dur

ing the summer to' control annual ,,,eeds o If only bt'tiadleaved' Needs like' star 
thistle are present, much or all of the oii'may be omitted~ If applications 
are made for ,·rater grass, sandbur, cupgrass, tickle grass or love grass, they 
must contain oil, and the spray should be applied innnediately after mO''1ing 
for best results. Yellm., s,te.r thistle has been successfully controlled by 
applica tion of 2 q ts ~ of Dov! or Sinox general as the only herbicide in 100 
gals. of "rate,r per acre, applied bet"1een the first and second or the 'second 
and .. third cutting of hay. 

On established stands o'f Ladino clovor and trefoil 2,4-D at'rates of 
8 to 12 ozs. in 10 to 60 gals. of ,,,,ater per acre properly used hns proven ef
fective in eliminating dock, buckhorn, plantain, chicory, sedges, dodder, star 
thistle, ,,,ild lettuce, bur clover, mustard, etc. . 

The following pointr:; are important ,,,hen spraying seed fields wi th 2,4-D" 

1. Timing is important. Spraying may delay the seed harvest as much 
as 30 days if done after early Hay. The best time to spray appears to be in 
April after the clover has really started grm·!ing" Dormant clover (Nov., Dec., 
Jan.) should not be sprayedQ 

2. Use from 1/2 to 3/4 pound of actua12,I.!-D acid per acre" If 
buckhorn is the principal weed to ·be contro;Lled, use -3/4 pound of actual 2,4-D 
acid per acre. 

, 3. ,The amine form of2~4-D;appoarsto be safer to use on clover' than 
does the ester form •. 

4. Ground rig equi~ment appears to give very good results providing 
not less than 20 to 50 gals. of Hater are used per acre. 

.. 5. All 2,4-D spra,yed fields. should be kept 1,o1ell irrigated folloHing 
spraying. 

6•. 2,4-D sprayed stands should not be grazed during the recovery 
period.,,, . 

7. Delayed slJraying perbi ts ''later grass to become established and 
become a serious pes't in the subso'q,uent seed crop. 

For best control of buckhorn~ the field should be grilzed or illo\'1ed 
back before. spraying to expose the prostrate grc)'t'ling buckhorn plants. Dock 
and chicory appears to be readily killed by 2,~:b in normal unmowed or un~' 
grazed stands. The sedges may req,uire treatment for several years before they 
are checked. . 

Ryegrass, foxtail, poa annua, \,dld oats, chicb'loed, etc" usually 
volunteer freely in seed fields. oven t:Q.ough only pure liidino may be seeded 
into the field.. IPC applied in late February at the rate of 3 to 5 Ibs. in 
60 to 100 galsa of ,,,atcr per acre, has given excellent control of these weeds. 



103 


If applil'd too early (Dec. e.nd Jan.) the IPO may be leached to belo"T the grass 
roo tzone by \V'inter rains. If applied too late, it may not be carried dmm 
deep enough into the soil_ Timing to get it on "lhen most of the grasses are 
just germinating or in the seedling stage is also en important consideration~ 

Dodder - Infestations of dodder in Ladino clover, red clover, alfalfa 
and trefoil have been satisfactorily controlled with application of oil 
dini tro-\"ater emulsion sprays. On alfalfa, trefoil and red clover best re
sul ts \'lore obtained whon the sprays "roreapplied immediately follm"!ing cu,tting 
ior nay at rates of 2 to 3 pints of ainitro; L) to 35 gals. diesel oil· and bO 
gals~ of "Tater per acre. On Lao.ino clover the sprays gave good rosults "Then ap
plied during tho bloom to ripe soed stage of the dodder. 

For spotted infestations of dbdc!.er,place-spraying Hi th oil 2nd sub
sequent burning is offective e 

Chemical control of annual grasses in alfalfa, sugar beets, onions, and 
certain truck crops& Blouch, Roger, J. L. Fults, and b. J. Thornton Q 3-chloro 
IPC, sodium TCA, and maleic hydrazide (MH30) "Ter'G field-testodin three areas of 
Colorado for -selective action against annualgrasses o Results. "dth pre-emergence 
sprays of 3-chloro IPC on onion soed Deds near Greeley sho1:Jed that li- pounds per 
acre gave 30-50 percent control. of stinkgras's (Eragrostis cilianensi9), barnyard 
grass (Echinocr.loa crusgalli), _and "Ti tchgrass (Panicum c8:pffia:rej.T'he onions 
shm'led no injury.. Sodium irCA at 10 pounds per acre gave onl~r 20 percent control 
of the grasses, and produced severe chlorosis in the onions. The soil ",as sandy 
in testure p and morsturB abundant. On a heavy clay soil ncar Fto Collins, 3
chloro IPC at l~ pounds \'laS ineffoctive, \lThoreas sodium TCA at 10 pounds gave 90
100 percent control. In this treatmont,sodium TCA did not injure sugar beets J 

but did severely injure lettuce, red beo-tss and cucumbers. In a later trial on 
loamy soil, 3-chloro IPC at 6 pOllndsgave 100 percent control of green foxtail 
(Setaria viridis) and 40 percent control of ''lild oats (Avena fatua) • . Onions, 
alfalfa, and s\"eet clover sho\\Ted no injury. but sugar b(iets\,rere stunted for a 
period of four to six "reoks.- Again moisture condi tions \'lerc ndeQuate~ In the 
subnormally dry San Luis Valley~ near Center~ spring treatments with 3-chloro IPC, 
sodium TCA, and MH30 (the latter post-emergonce) were ineffective in the control 
of vTild barley (Hordeum jubatum) and volunteer grain ' in second-'year alfalfa past
ures o Evidently conditions must pe favorable for plant grm'lth before these her
bicidos can function effectively. Fall treatments in the same area vd th j-chloro 
IPC at 6 pounds, foll01,oTed by flood irrigation, gave 95 per cent· ·control of 
volunteer oats in five-month-old alfalfa. The alfalfa showed no injury at' this 
rate~ Sodium TCAat 10 and 20 pounds gave no control of the voluntoer oats. 
Soil texture varied on the plots from sandy to' gravelly. From tile rBsults ob
tained in all three areas it would appear that 3-chloroIPC is better adapted to 

• lighter-toxtured soils, and sodium TCA to heavier £l0ilS, 'Idth both chemicals re
Quiring adequate moisture for .efficient ~esults.. MBJO ' in greenhollsotr1ais ef
fectively prevented m.;n formation ,,11 thout 18af-kill in wild barley at l~ and 3 
pounds por acre. (Contribution of the Colorado Agricultural Exp8rimentStation). 

The effect of 2,4-D on four forage legumes~ .' Hodgson, Jesse Mo The 
forage legumes a:ce usually classod as sensitive to 2s4-Ii treatments. Hm\Tever, 
becausDof the urgc'nt need of better ,means of con trolling weeds in these crops 
and indications of resistance ofsomo of these plants· to' 2,4:""D this study of the 
effect, of v'arious rates of -2,4-"D applied to legumes at different stages of growth 
\'Tas undertakeno 

. ' 
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Legu,me~ included in the study Ne,re Ranger alfalfa, Ladino w'hi te clover, 
Kenland r.ed clover and Birdsfoot trefoil. "Plantings of tho four varieties t.,ere 
made in row,s. Five replicq,tes of oach ve,riety \.,oz:erandoinized in the' planting. 
2y4-D t,reatments t'ler,e lI)~do at the :£;ollot.,ing 2-l<IGok intervals:' 2 t"ec.ks, '4 weeks, 
6 t.,eeks and g \mek's' after emergenco of 'the seedlings. AIDine 2,4-D \1aS a;ppli,od 
at !, 1 and 2 pounds of ,aci,d pqr acr,e in 25 gallons of \.,ater on each date of 
treatment. ' ' , 

, Changes in plant stand and roduction 'of yield. indicated a high dogre'e' 
of damage' to, most 'of the legumes from 2,4-D treatments. However, Ladino whi te 
clover and Kcmland red clover oxhibi ted considerable tolerance to some of the 
treatments. Rang~r alfalfa \1/as tho most sensitivelogume in the tel'lt.~ L~ast ' 
roduction in stand and yield of alfalfa occurrod from treatments of! pound 
per acre at four and , s~x ",roeks after emergence. Stand \'I'as reduced about 90 
por cent and yields decreased about 75 per cent as an average for all 2 pound 
treatments \'Ii th 2,4-D on this plant. 

Birdsfoot trefoil \;ras next in sensi tivi ty to 2,4-D treatments. Stand 
reductidn \;"a8 usually much less than alfalfa and forage yields indicated that 
these pl,ants,made good recovery. The average yields of treatments at ! pound 
of 2,4-D t",O \'Ieeks afto'r emergenco almost equalod the check plots although 
there had 'been sOme reduction in stand" Again the 2-pourid rate caused major 
loss of stand arid yield on all dates of treatment vii th the I-pound rato being 
intermediato , in effect. At fo'lU" and six weoks after emergence averat£le yields 
of birdf?foot trefoil , treated "lith t pound of2,4-D VTOre equal to the yield of 
untreated checks. ' ' ' , 

, Kenland : red.' clover 't'ri th~ tood ~ pound of 2,4-D per acre a t 6 "reeks after 
emergonce w1 th no ,decreq,se in yield and there \'laS' only slight yiold docrease 
from this ratE) at the eight-to/eek ' interval. Rod clover plants di,d. ~ot emibi t 
the ability to overcome2,4-D effects as :\-1011 as other legumes ' in the test. 
Rates of 1 or2 pounds of 2,4-D usually caused severe decrease in yields on 
all dates of treatment. . ' ' 

Ladino \.,hi te clover was most resistant of the legumes to 2,4-D treat
ments. ' Thi's varipty ~lTas decreased onl;)' Slightly in stand from treatments " 
\"it~pne pound of2,4-D per aero and yield decrease from this treatment ViaS 
2'0 per cent,' HO~lever, ! pound of 2,4-D on this date causod,'no'reductionin 
s,tand or yield of Ladino ,,,hite clover. (Division of Heed ~nvestigatioIis, 
BPISAE, USDA, in coopera~i.on \'Ii th the Idaho Agricul turaiE'Jq'>oriment Stati?n). 

Results of. e?W~or8,tory experiments on the control of dodder in alfalfa. 
Timmons, Fo L., and 1'!. 0 0 Lee. An exploratory experiment comparing seven 
spraying, burning, and,hand-cutting treatments for control of smal1-soed~d 
dodder (Cuscuta arvensis Boyrich) t17aS conductqd, ~n 1950 in an alfalfa "seed 
field near Mendon, Utah. Each trea'\imentt.ras made ' on a single plot lx2 rods 
in a part of tho field where numerous dodq.er..:.infested patches ",ere presont. 
The dodder-infested spots, numbering 30-90 per plot, t.,ere spot-treated July 
19 to eliminate the dodder from the first cutting alfalfa seod cropo At 
the end of tho season the yield of alfalfa seed and tho amount of dodder soed 
contained \;'8.S determined for each plot. ' 

Three spray treatments: gn aromatic oil, a furnuc~ oil, and a 1-2 
furnaco 6il-t',rater emulsion fortified with DNOSBP, each applied as a foliage 
,,,ettingspray, gave complete or nearly complete olimination of dodder seed 

http:coopera~i.on
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wi thout reducing the yiel.dof.:al'faUa seed as compared \"ri th the untreated check 
and 1!Tith the plo t ,on' Nl1ich the dodder patches ....Tere cut by hand, bagged, and re
moved. Spray t,reatinents \'Tit!l ammonium DNOSB? and KoeN reduced the amount of 
dodder seed 6"6% and 92%, respeQtively .. Burning with a kna.psack kerosene weed
burnerelitninated the _do,dder io'o% 'but also killed most of the alfalfa top-gro,,,th 
and reduced the 'e.lfalfa. ·seed produc tion to almost niL Burning required more 
than twice as much time as :the 'Oil spray treatment. Hand-cutting, bagging, and 
removing the infekted ma'teri~irequired 500% more time than the oil spraying 
trea tment and resulted iIi a" lo~';er yield of alfalfa seed• . All spraying and burn
ing treatments killed the alfalfa' top-gro....'th in the treated areas but regrm'rth 
from the crOiffiS shot...ed no permanent inJury. 

Another 'exploratory' exp~riment conducted in the same field in 1951 tested 
CHU (3-para-chlorophenyl-l,l-dimethylurea) at 1,2,3. and 4 lbs./A., micronized 
2,4-D acid at 4 and g lbs./A., sodium PCP at 20 and 40 lbs~/A., and ammonium 
DNOSBP at.6 and 9 lbs./A. as pre-emergence treatrr.ents· for the control of dodder. 
The applicRtions of crro and 2,4-D ,,,ere made Harch 29 \'Then alfalfa 1:Jas just be
ginning ne1;,T grm'Tth fr,om the cro~ms. Sodium PCP and ammonium DNOSBP applice,tions 
were mad.e, Iv1ay 3 ' ....'hen the alfalfa gro,,,th ' ...as 4-6 inches tall. The f1r~t emergence 
of do1:lder on untreated areas vJaS observed ilG,y 14. Aml)le'l')recipi tation N£l,S re
ceived after the spray treatments and before the emergence of dodder to leach 
the chemical~ into the, goilo All of the treatments vTere made on single plots 
lx2 rod~' I'~:;aving C3. strip ~x2rodsuntreated in each plot as a check. ' 

On August 2, 1951, the nUmber of dodder patches' in the plots ranged from 
12-71 in the treated half end from 29-90 in the untreated half. Both rates of 
2,4-D acid reduced tue numher of q.odd.er infestations about 65%0 Hone of the 
other c'herriical treatments. ga,ye a consistent reduction in the amount of dodderQ 
2,4-D reduced thestand o.f alfalfa 20% for the 41bs./A.-rate and 30% for the 
8 lbs./A.-rate o CMU and sodium PCP at heavy rates caused c ()ns~derable injury 
to the alfalfa from \·rhich it eventually recovered. ' 

A third exploratoryexper.im~n t ip "the SB.me alfalfa. field compJ..red spray 
treatmen.ts of' aromatic "leed oil" furnace oil, and 1-2 furnace oil-\'Jater emulsion 
fortified \,rith DNOSBP. All of the 'spra;;7 treatments ,,,ere made at 120 ga lso/A. 
on alfalfa stubbl'e June 29, 195;1., after the first cutting. The treatments ,"ere 
duplicated on plots lx2 r.ods.Observations on August 6 .shovTed tha t the. n:.;;.mber 
of dodder patches per plot ranged from 0-38. The dodder control \'Tas 9,8%' i'or 
aromatic "Teed oil, 80% fo'r furnace oil, and only 55% for the DNfortified .oil 
''later emulsion as compared ',1i th untreated check plots. None of the chemical 
treatments affected the stand or vigor o'f alfalfa. The effect on alfalfa seed 
yield II/as notdeterminedo (Contributed by the Divis'ion of Vleed Investigations, 
BPISAE, USDA"and th'eu:ta,hAgric,ultural Experiment StatiOJ.~, cooperating) • 

• 
Control of "rild oats in peas. RaSmllSS8n~ ,1m1ell i1. . The grmdng of dry 

edible and seed peas ' in the" Palouse region had' favored the increase cd ,,,ild oats 
to the extent of affording serioufl comps ti tion to the peas and , the subsequent.' 
wheat crops. Previous tests applying herbicides pre-emergence or as selectives 
after the peas and wild oats had 'emerged, failed to give control of the 1rlild oats. 

Three \·Tild Qat; infested pea fiel'ds,;'ere selected in 1951 for tests of the 
effectiveness of IPCapplie'd, during se.e'dbed preparation and harrm1T8d into' the 
soil b~fore seeding ~ the peas. ... . 

http:treatmen.ts
http:q.odd.er
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. In tl1.e tests' on b.,o of, the fields the object ,;,as to determine the . 
relative effectiveness' of thi-ee IPC formulations, IPC~;1:Tettab1e, IPCemu1si~ 
fiab1e, and 1: 2 mixture of }-ch1oro-IPC and'IPe emuls'ifiab1e, 'each at the 
rate of ,4 poundsaotua1 IPe per acre, 'The tree.t!1lerits \ofererandomized and 
replicated six times on one field a~d four times on the other field. The 
plots \-/ere 20 to 50 feet in, siie~ Stand counts of "Ji1d oat plants uere ' 
taken"in three five square foot quadrates randomly placed in each plot. The 
variabiJ..i ty in plant numbers ,..rES high \1i thin p10 ts and be t,,'een plots \1Thich 
resu1 ted in ver:y poor precision even ,dth 10 replicates comparing treatment 
differences. The differences between the formulations used vere small and 
consequently not significant, 

In a pepa~ate test on another field t,,,o forIllU1ations~'Jere us'ed, IPe 
"Jettab1e and the 1,:2 mixture 3-chloro IPCand regular IPCemuisifiab1e at ' 
rates of 2, 4, and' 6 pounds of IPC peracre. A check plot l!Jas included 
making geven treatments 1"hich ,,,ere arrl1nged in a balanced incomplete block 
design hrtving four plots per block., seven blocks being required to complete 
the bl11 ance • . . 

l1i1d oat plant counts ,,,,,ere taken 'in three quadrates in each plot and 
"'hen the peas matured quadrates· Here w.rvested for pea yield determinations. 

The treated plots had significantly fel'Jer "li1d oat plants than the' 
check plots, The tl"Jo-pound rates of a)p1ication did not give satisfactory 
control. The 4... and 6-pound treatments did not differ significantly ln ' 
numbers of "li1d oat plants, This test indicates 4 pounds to b~ the miniIllUm 
effective rate,. of a'pplication. 

The yield of peas was increased significant1~r in the treated plots, 
the check plots mean yield being 1167 pounds per acr~ the 6-pound IPC 
treated plots mean yield being 1869 pounds. (Contribution \'!ashington 
Agricu1 tura1 Experiment Station, Pullman,. ivashington). 

Evaluation of chemical sprays for the control of cheatgrass in 
established alfalfa. Bruns, V. F., and C. O.Stanberry. On September 28, 
1950, immediately after the last cutting of alfalfa l1as removed, isopropyl 
N phenyl carbamate (!PC), isopropyl l-T 3-ch1oropheny1 carbamate (Ch1'oro-IPC)" 
sodium :trich1oroacetate (STCA), and the disodium salt Df 3,6-endoxohexa... 
hydraphthalic acid, each at the rate of 4,.6, and 81bs./A., and maleic 
hydrazide and EC-5722, each at 3 and 61bs q /A. (all active ingredient basis) 
'"lere applied as pre-emergence treatments. Although thedisodium salt of 3, 
6'7endoxohexahydraphthalic acid exhibited considerable control of cheatgrass 
(Bromus tectorum) for eight \'18eks fo11o\'Ting the applice.tions, all treatments 
1-lere consideredineffoctive at the ti)Ile of the fir~t cutting of alfalfa on 
May 23,·1951 .. , ' 

A .second series of 8.pplicl1tions ,ms made' o'ziOctober 23, 1950,' at 
"'Jhich. time, cheatgrass averaged It inches in height. These troatman,t's 
included IPC, Ch1oro-IPC, STCA, and the disodium salt of' 3,6-ondo:Jcohexa.
hydraphthalic acid, el1ch at 4 I1nd .~, 1bs./A.• , ml11eic hydrazide at 3 1bs./A., 
potassium cyanato at 20 lbs./A., EC-5722 at 3 and ~ 1bs,/A., and'Formu1ated 
#2-73 (dich1oral urea) at 5 and 10 1bs.jA. AmmOhitun sulphate at 20 lbs./A. 
and a small amount of spreader-sticker ,'rero addod -to tho disodiumsalt' of 3, 
6-ondoxohexahydraphthalic acid in this series of applications. Ch1oro-IPC, 
STOA, maleic hydrazide, and the light rate of I?C gavo marked control until 
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February or March. after "'hich chea tgrass emergence and grotlTth developed 
rapidly. Best results \'lerc obtained 1tlith g Ibs.fA. of the disodium salt of 
3.6-endoxohexahydraphthalic acid preparation. Almost 100 per cent control 
of choatgrass ~1ras maintained by this tre2tment "rithout apparent injur;;" to 
the alfalfa. The samo preparation at 4 lbs./A. maintained nearly 100 per 
cent control of ,cheatgr2.ss until 3 or 4 \'leeks before the first cutting of 
alfalfa (Me.y 23). after ",hich some grot·rth of cheatgrass occurred. This 
treatment 1,'f[~S considered 85 to 95 per cent effective. The only other en
couraging treatment in this sories vras IPC at g Ibs./A. "lith a com-parative 
horbicidal rating of 70 to 35 per cent. 

A third series of applications. 1I1h1ch 1"ras made rm November 7, 1950, 
included an aromatic we ed-killing oil, an aroma tic \'Teed-killing oil plus 15 
per cent pentachlorophenol. and diesel oil, each at 20 and 40 gals./Ao. and a 
dini tro-diesel oil-\'rater emulsion in the ratio of i-5-35 gals 9 /A. None of 
these treatments proved satisfactory. 

The last series of treatments "tlas made on lilarch 1, 1951, just before 
alflafa broke dormancy. Chloro-IPC. IPC, and STCA "Tere ap;Jliod at 4 and g 
Ibs./A. each. Ammonium sulphate HaS app lied at rates of 10 and 20 Ibs./A. 
alone and in all combinations lIJith 4 and 3 lbs./A. of 3,6-endoxohexahydra
phthalic acid. A cOTlunercial product containing 38 per cent disodium salt 
of 3,6-endoxohexahydraphthalic acid as the principal active ingredient ,.,as 
included also at the rate of 41bs./A. (a.i.b.). Although less effective 
than ,-,hen applied October 23, the di'sodium s8.lt of 3,6-endoxohexahydraphthalic 
acid at B Ibs./A., plus the ammonium SUlphate, gave from 70 to 85 per cent ' 
control of the cheatgrasso This mL1.terial "'D.S more effective I'ri th the ad-
di tion of 20 Ibs./A. of ammonium suophate than ,\fi th tho addition of 10 lbs./A. 
Tho commercial prodUct appeared fully 8.S effective as tho other disodium 
salt of 3,6-endoxohexahydraphthalic ,acid preIlC).rations. All other treatoonts 
were considered iheffective. 

Tho size of the plots used in this experiment "ras 60 square feet. 
The treatments \-rere completely randomized 1.'ri thin threo blocks and included 
three untreated checks per block. (Contributed by the Div. of 1'Joed 
Investigations, BPISAE, USDA, and Wash. Agric~ Expt~ sta" cooperating) • 

• 
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Lambert C. Erickson, Project Leader 

Surrnnary 

It. :is significant that although nine individual reports arrived 
in time to be considered in this surrnnary nO two reports can beconsid
ered as duplicate studies. This illustrates the great va:riation in 
crops and cropping conditions common to the eleven western state.s. 

The reports show tha t ·30 different chemical compounds were em
ployed in studies inVOlving 18 different crops. }'lany of the chemical 
compounds were used in several phases indicating·that about 62 differ
ent chemical· test trials were made. This figure mu'ltiplied by, in 
some instances,· several crops, times the number of replications per 
chemical compound employed indicates the great amount of effort that 
is at the present time devoted to chemical control in row crops in the 
western states. 

Considering further, that considerable additional'work .is 
being done:that was not · submit.ted for this report, we can ],ook ,hope
fully forward to assistanc e in many problems which are at pr,esent 
beyond control. 

• 
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HEPORTS OF INDIVIDUAL CONTRIBUTORS 


The Effect of _Various Herbicide_s_2.!l._$_t'?:..~dsJ3.n(L"X..i.el~E__o.f.}~uJ).EF.e~_Il 
~eans. Barnard, E. E. and R. L. VTarden. Fullgreen beans were planted 
in randomized four replicated plots on June 5, 1951. On June 8, the 
follo'tring preemergence treatments were applied: DNOSBP-amine salts, 2, 
4, and:6 PQunds per-acre; sodium isopropyl xanthate, 15, 20, and 25 
pounds per acre; 2 ,4-D, sodium salt, 1 and 2 pounds per acre ;enc10thal, 
sodium salt, 2 and 4 pounds per acre; and PCP, sodiwn salt, 10 , 20 and 
30 pounds per acre. '!!eed stand counts 1tTere 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 111/aS har
vested as snap beans on August 20 and 29, after which plant stand counts 
we.re made_an4 the field abandoned. Germination started on June 17 and 
was considered coirlplet~ci on June 21. Delayed and reduced -germination 
occurred in the plots treated with endotha1. In addition, the plants 
vTere stlmted throughout the season. Lowest germination and greatest 
stunting occurred Hith the heaviest application. 2,4-D effects 1tlere 
observed on both.of the 2,4-D treatments initially, after which the 
plants apparently outgrew them. Sodium isqpropyl xanthate at 15 and 
20 pounds per acre showed a stimulation in g'owth which was maintained 
throughout the season. HmJever, the s-simulation 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.requctions at both rates. ~10 checks were included in the 
experiment, check A receiving cultivation throughout the season, check 

- B ,being cultivated only at 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 10'tJer than 
check A. Yields of the plots treated with DNOSB? a t the 2-pound rate, 
sodhoo isopropyl xanthate at all rates, 2,4-D at the l,pound rate, and 
PCP at all rates 11ere lower than check A but --not si p,;n-ificantly so. 
Using check B as the base, DhiOSBP at all rate~, ~odiUm isopropyl xan
thate at all rates, _2,4-D at the l~pound rate and PCP at all rates gave 
greater yields, the 4 and 6-pound rates of DNOSBP significantly so. 
DROSBP at the 4 _and 6-pound rates yielded slightly higher than did 
either of the checks or any of the other treatments. (Contribution of 
the Montana Agricultural K'Cperiment Station.) 

• 	 The Effec"t._ofVari...Qus Herbicide§'_Ql"~.!-2Ilds ~n(LYields of . Free~-
onian Peas. Barnard, E. E. and R. L. l:arden. Freezonian peas were 
planted in randomized four replicated plots on hay 14, 1951. Precipi
tation of 0.59 inches was received that evening which established 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 s alt, 
1 and 2 pounds peracre; ' endothal, sodium salt, 2 and 4 pounds per acre; 
and PCP, sodiwn salt, 10, 20, and 30 pou~dsper 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 and the field 
abandoned. Germination started on May"2B and was considered finished 
on June 4. Those plots treated with 2,4-D at both rates and those "treat
ed "l'nth endothal at 4 pounds per acre gerrriinated slowly and poorly, pro
ducing weak plants "rhich never recovered. " 2 ,4-D and endothal "at all 
rates resulted in hie;hly 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 ~10ntana Agricultural Experiment Station.) 

The Effect of Pre-eme~gence Treatments 1'lith__C~I~_~~on Cotton. 
D"otzenko, A. D. This experiment was primarily designed to determine 
the sensitivity of cotton to C. H. "U. in heavy clay adobe soils in the 
Hesilla Valley. Rates of 1/4, 1/2, 3/4, 1 and 2 pounds of C. M. V.per 
acre vlere applied folloHing the planting of cotton. The plots were irri 
gated immediately after the chemical vras applied. All treatments were 
replicated three tL~es. 

All of the treatments, including the 1!4-pound application of 
C. M. V.; caused serious damage to the young cotton seedlings. v}hen 
compared to the checl ~ treatments, the 1/4-pound application had B.3 per " 
cent surviving cotton plants, the 1/2-pound rate 3.3 percent and all 
other treatments had no surviving cotton plants. The same experiment 
was repeated at a later date with similar results. Ne'tT Hexico Agricul
turalEx.periment Station, State College, New Hexico. 

Chemical Weed C0!ltr.ol in Lillies and Daffodils. Laning, E. R. 
Jr. and Freed, V. II. In areas wherelillies and daffodils receive 
optimum moisture either through natural rainfall or irrigation, hand-· 
weeding is usually a serious economic problem. 

Results from several investigations ShOlrl 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 "nth enough water to make 75 gallons of solution per 
acre gives good "reed control with little or no damage to the lillies "or 
daffodils if applied in the fall just after the weeds emerge but before 
thelillies or daffodils emerge. 

Post emergence treatments have not yet been developed to the ex
tent that definite re-conrrnendations can be made. However, in the case of 
lillies some invest.igational work has indicated the possibilities of a 
chemical weed control tre~tment 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 prorrLise in the control of weeds in lillies but were somewhat 
injurious to the lillies. Calcium cyananud dust gave very excellent "l'leed 

" " \ 
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control in most cases but at the same time severely injured the lillies. 
Potassium cyanate gave insufficier:.t control of weeds and also injured 
the lillies to c.onsiderable extent. 

Trials conducted during the swmner of 1951 have brought out some 
promising treatments. It was shot-ill that the mixture of 2,4, 5-T at the 
rate ofl pound per acre and 3 chlor.o IPC at 5 pounds per acre as \VeIl 
as Dow Premerge at 1 pound per acre gave very promising results when two 
applications "l'lere made--one in july and the second in August--both on the 
same plot. Other mixtures of chemical V{eed control compounds: 

1. 	 2,4-D-S at 3· pounds per acre "rith 3 chloro IFC at 5 pounds per 
aC:c'e. 

·2. 	 2,4-D amine at 1 pound per acre with 3 chIoro IPe at 5 pounds 
per acre. 

3. 	 HCP amine at 1 pound per acre "rith 3 6hloro IPC at 5 pounds 
per acre. 

All gave results that indicate that otl"18r investigations should 
be carried on. CMU applied at the low rates, 1 pound per acre, shov')"ed 
much promise for v.reed control with very little injury to the lillies. 
Possibly the degree of Yleeq. control exhibited by Cfiill at this 10"1',)" rate 
was enhanced by the large amount of moisture in ··thesoil and the regular 
irrigation of the field. Oregon State College. 

VJeed ContJ'ol_ in Garden Flovvers.. Laning; E. R. Jr., and Freed, 
V. H.. Prelimino.ry experiments conducted in the swnmer of 1951 indicated 
the possibility of a chemical control for "reeds in Garden flowers. The 
application of certain chemicals with observance of certain precautions 
did not bring about any discernable harm to these flO1vers. 

Snapdragons, large marigolds, small marigolds, and asters 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 at the time of spray application since the 
area bad just been cultivated. The entire plot area, however, "I',)"r'.S 

undersowrt with mustard before application of the chemicals. The spray 
treatments included: 

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

2. 	 2,4-D-S at 1 1/2 pounds per acre and 3 chlaro·IPC at 4• 
pounds per acre. 

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

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

Two weeks after application all plots were virtually free of 
weeds. After five "reeks, some grasses primarily sudan grass from a 
nearby field, and some lambsquarter were growing back into the plots. 
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At this time there were about half as many weeds in ecah of the treated 
plots as there were in the check area. In all cases the musb.rd was 
controlled. No treatment caused any damage t o the flowers. " , 

The second group of tests 'was'd,esigned to take weeds out from 
between the rows of the flowers. The plants were protected by metal 
shields which prevented the spra-y, from hitting the plants except the 
very lowest portion of the stem~ The treatments consisted of: ' 
, , 1. A mixture ' of 2, 4-:-D amine at 1 pound per acre, and 3 chloro 

IPC at J pounds per acre, ,with Multifilm L added to the 
solution. 

2,' An aromatic oil fraction, 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 con
trolled and killed. The aromatic nil knocked down all weeds, grass 
and dicotyledonous. In only one case was a flmier hurt by the aromatic 
oil. 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 State College 

eMU for V,Ieed Control. Laning, E. 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 B soil sterilant. Treatments laid out on road shoulders and 
on fine crushod stone which supports considerable and varied vegetation, 
at rates 'of 30 pounds per acre and higher have remained toxic to prac
tically all plants for the period from Narch through November; 1951. 

, There is no indication that the effect is l essening at this point. 

Trials on a railroad right-of-way and around a lumber mill at 

rates of 20 pounds per acre and up sh,!)w greater toxicity than other 

sO,il sterilant materials now, in use.' ltfild carrot and a few brush 

plants are t~e6nly evidences of resistance to this chemical so far. 


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

In plots receiving optimum irrigation, 3/4-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, 
, 3/4 pound-per acre treatments gaVe no injury but the 11/2-pound 

application again injured the crop plants. 

Both 3/4 and 1 1/2-pound .peracre spray applications controlled 
mustard but no discernible' effects: were shown :m Canada thistle nor 
on most grasses in either of these' irrigation procedures. 



Results from spraying CMU at a ro.te of 1 pound per acre on 
lilly bulbs, however, indicated that the l-pound rate was sufficient 
to give considerable control of weeds without undue injury to the 
lilly plants. Possibly the lilly plants are resistant to the CMU 
while the irrigation applied to the lilly field enhanced the effective
ness of the CMU sufficiently that it gave good control of weeds which 
were primarily annuals. Oregon State College. 

Weed Control in Vegetable Crops, Kosesan, W. H., Freed, V. H., 

and Laning, E. R. Jr. Selective herbicides have been developed for 

many crops, but chenD_cal control of weeds in the vegetable crops h~s 


not been developed to any great extent. 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 cost 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 cro[j on weed control measures 
and on the chemicals employed must first be investigated. 

From the work covering tW0 yee,rs in greenhouse and field trials 

certain conclusions were reached: 


1. 	 The chemical and the rate of applic3.tion 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 Clre more easily leached 
in thes¢;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-emergent weed control. 

Follo~ring is a summary of crops studied and materials showing some 
promise for pre-emergence spraying of crops: 
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Crop 	 Suitable ,Type of ' Type of 

Materials Application Applica.tion 

Beets 	 NaHCN2 Pre-emergence 40 'lbs/acre 
'II II,Stcmdard No.1 	 40 'gals/acre 
IIIPC 	 It 4 lbs/acre 

II IIBeans 	 NaPCP 6 lbs/acre 
Na 2,4,5-TCP II 6 lbs/acre" 

Peas IPC plus DNG 	 2 lbs/acre" " 
@ 3/4 qt/acre 

II IICom 	 NaHCN2 40 ibs/acre 
Na 2,4-D "11 1 lb/acre" 

" IILettuce IPC ' 	 4 lbs/acre 

II ItSquash CaCN2 	 120 lbs/acre 

II IICucu.mbers CaCN2 80 lbs/acre 
Cabbage CaCN2 It 160 lbs/acre" 

II IISpinach IPC 	 2 lbs/acre 
II 11Xanthogen 15 lbs/acre 

disulfide 

Oregon State College. 

Effect of. Pre-emergence Chemic\ll 'iE'reatment.s on Annual vJeeds 
and Onions~ Timmons, F. 1. Experiments in 1949, 1950, and 1951 at 
Farmington, Utah, tested a considerable numb er of chemiQals in com
parisonwith untreated hand-weeded check in pre-emergence treatments 
replicated five times in randomized blocks on plot s 8xl5 fe'et con
taining six rovlS of yellow sweet Spanish onions. All plots were culti 
vated and .trrigated .uniformly by t he usual method of grm,ling 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, diesel oil fortified with DN, aromatic oil forti 
fied with 	PCP, potassium cyanamid, and micronized 2,4-D acid. The 
applications were made three days before onion emergence and before 

• 	 many annual 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 Harch 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-endoxyhexahydrbphthalic acid). 
Endothal at 4 Ibs/acre plus ammonium sulphate at-20 lbs/acre gave 
much better control-of weeds, especially grasses, and reduced the hand

. weeding time 51-62%, .or 44-53 man-hours per acre. The same chemical 
at 2 Ibs/acre .plus ammonium .sulphate at 10 Ibs/acre reduced the hand
weeding time 24-32 man-hours per acre. However, Endo,thal reduced the 
yield of marketable onions 3-5 tons per acre (11-19%) for-the 4-lb-acre 
rate and 1.4-2.3 tons per acre for the 2-lb-acre rate. ' . 

The experiment in 1951 compared sodium PCP at 20 -and 30 Ibs/acre, 
IPC and TCA at 4 Ibs/acre, endothal at 2 and 4 Ibs/acre, 3-chloro IPC 
at 2 and 4 Ibs/acre, potassium cyanamid at 125 and 250 Ibs/acre, and 
CJvIU (J-parachlorophenyl-l,l-dimethylurea) at 1 and 2 Ibs/acre. Cr.1U. at 
both rates gave almost perfect control of'annual weeds until August but 
also eliminated nearly 'all of the onions. Sodium PCP !Save 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 onions. 
IPC was somewhat less effective onw.eeds and reduced the yield of onions 
slightly. Endothal gave good weed control, especially on gra.sses, and 
reduced hand-weeding time 70-80% (70-80 man-hours per acre). However, 
the yield of onions was reduced 25% by·the 4-lb rde and 8% by the 2-lb 
rate. 3-chloro IPC gave the best results of all chemicals tested. It 
reduced hand-weeding time 50% for the 2-lb-acre rate and 75% for the 
4-lb-ncre 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 Inv~stigations, BPISAE, USDA, and the 
Utah Agricultural Experiment Station, cooper.~~ting.) . 

Control of i\nnuCll .eods in I:arket onions with Post-einergence 
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 market 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 cultivateq. and irrigated uniformly by the usual 
method of producing market onions. All treated plots and the untreated 
check plots "Tere hand-weeded as necessary and the time required was 
recorded separately.for each plot. 

The experiment in 1949 ·tested sulphuric acid, ariunoriium and 
sodium salts of dinitrophenol, ammonium su.lfamate, and potassium 
cyanate (KOCN), each at 1-3 rates. The applic3.tions were made April 
30 when the onions and weeds were in the seedling stage and Hay 28 
when the onions had three true leaves, and when the surviving weeds 
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...,ere 1-6 inches tall., KOCN at th e seedling stage reduced broad
leaved weeds 46-70% but reduced weedy grasses only 11-17% and hand
weeding time only 16-24;10 . The second application of IWCN pro.duced 
no addition::tl weed kill even at the he avi est rate. All of the other 
chemicals were less effective. The average yield of onions for 
chemical treatments ' ranged from 25-95% of that for the untreated 
hand-weeded check. Much of th e yield reduction probably was due to 
the fact th2.t hand-weeding was delayed on treated plots until after 
the second post-emergence spray application. 

The 1950 experiment compared KOCN.at 5, 7 1/2, and 10 lbs/acre 
" in 60 gallons of water, sodium PCP at 5 and 10 lbs/:J.cre, in 60 gallons 

of water, sodium DNOC at 6 lbs/acre in 80 gallons of water, and sul
phuric acid at 2% by volume in 100 gallons of "rater. All of the 
treatments were repeated three times during the season (April 25, May 
23, and June 30) when weeds were 1/2 to 2 inches tali. The rates of 

, all chemicals were increased 50% on the two l ater dates of application 
when the ohions were larger. All plot s were hand-weeded three time,S 
(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 f air to 
good weed control, reduced the hand-weeding time for th e season 36-60 
man-hours per acre, and result ed in onion yields as high or higher 
than that on the untreated hand-l1eeded check plots. Light ratescif 
sodium PCP and EOCN increased the yields of onions 2 1/2 tons per 
acre. iVIost of the vleed control and the reduction in hand-weeding 
time r esult-ed from chemical applications made Eay 23 and June 30. 
The applications made April 25 were much l ess effective probably 
due to unfavorable cool weather conditions. Sodium PCP gave weed 
control results slightly superior to those form KOCN or sulphuric acid. 

The experiment in 1951 test ed KOCN at 5, 7 1/2, and 10 lbs/acre 
'both withnnd without a liquid soap spreader, sodium PCP at 5, 10, 
and 15 lbs/acre, and sulphuric acid at 2% by volume, all in 80 gallons 
of wate r per acre. 'Th'e spray treatment s were made Hay 18 Ej.nd July 6. 
For the l ater treatments the rates were increased to 10, 15, and 20 
lbs/acre of KOCN, to 10, 15, and 20 lbs/acrc of sodium PCP, a nd to 3% 
by volume of sulphuric acid. 

, ' 

All" of the-6heffiic'al treci.tmentsghve less satisfactory weed 
control in 1951 than in 1950, pr~bably becEluse weedy grasses consti 
tuted about 80% of the weed population early in 1951 while in 1950 
few grasses were present. Both IWCN and sodium PCP reduced hand
weeding time 20:"'40 man-hours per 8.cre in 1951 and r O,sulted in onion 

• 	 yields as hieh or higher than that on untreated hand-weeded plots • 
The weed control increased with r ate. Sodium PCP gave slightly better 
weed control than IWCN or Sulphuric acid. 

The conclusions from the ,three exper'iments in 1949, 1950, and 
1951 are that sodhun PCP, KOCN, and sulphuric acid are SClfe to use 
in onions at the r ::!.tes t ested and that under favorable conditions 
they will give good cont~olof most broad-leaved we eds in the s ced
ling stage but little control of seEdling grasses or largGr broad
leavedweeds.or graSSGs. These cherr~cals have r educed considerably 
but have not elimin[tted, the necessity. for hand-we 3ding. 1:Ihcre weedy 

" \ 
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grasses are known to be a serious problem post-emergence chemical 
treatment probably could be supplemented advantageously by pre
emergence application of TCA or 3-chloro IPe or possibly, Endothal. 
(Contributed by the Division of v,Teed Investigations, BPISAE, USDA, 
and the Utah Agricultural Experiment Station cooperating.) 

Factors Influencing th e Effectiveness of Oils in Weeding Carrots. 
Pew, vI. D. and Arie, H. Fred. In cornrnercial carrot production, the 
use of an oil spray as a selective herbicide has become a widely 
accepted prClctice. In spite of the wide use, certilin f!J'owers h<lve 
experienced discour~ging results. Some growers have obtained excel
l ent r esults ., ...hile others have found the sprny ineffective in control
ling the weeds as well as being injurious to the crop seedlings. 
B~cause of the inconsistent r esults obtained under Arizona conditions, 
a carefully designed, controlled' expedment was employed to determine 
why deviations. from a consistent, effective control are experienced. 

Three factors which ~re unquestionably of utmost importance in 
determining the toxic value of an pil spray as a weedicide were in
cluded in the test~ These factors are: rat es of application, types 
or fractions of oil, and times of application det ermined by air tem
peratures. 

The yield data indicates th2.t each of the variables studied had 
a direct bearing on the effectiveness of th e herbicide. Highest yiolds 
of marketable carrots were obtained from plots r eceiving a standard 
commercial carrot oil applied at the r ::cte of 75 gallons per acre when 
the temperature was below 80 degrees F. and remain ed under this point 
several hours follovling applic2.tion. Hh en the carrot oil was applied 
when temperature excBeded 90 degrees F. its effectiveness was rapidly 
r educed . When weed infestations are severs, 50 gallons per acre is 
insufficient for adequate weed kill. However, in severely infested 
ilreas, an application of 75 gallons per acre when t cmper1ture is below 
80 degrees F. is adequate. Stove oil was found to give a 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. 

. Heed population counts made approximately five weeks following 
the oil appliciltions r ;:mged from an average of one per square yard for 
the 75-gallon-per-acre, low-temperature, application of carrot oil to 
206 per square yard for th e check plots. Chenopodium album was more

• resistant to oils than -was Chenopodimn murale. (Contribution of the 
Arizona Agricultural Experiment Station and the Division of l,[eed . 
Investigations, BPISAE, USDA.) 
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PROJECT C. 	 CLASSIFICA'l'IOlJ OF THE HL~SPOlTS~~S OF ANlJUAL, 
vJIN'r~R AI,mUAL A1JD BIEI'TlTIAL \lJEEDS AND CROP PLANTS 
TO IeRBIC IDES 

Prepnred by 	C. E. Otis and R. N. Raynor 

The followinG 1:'an1dng systeI11 Has used to smrrnarize and 
clossify weed and crop plant responses to h~rbicides: 

I (Very Sensitive) ~ 	 Plants are killed at indicnted stages 
of growth with louer dosaGes (1pThere a 
dosage ranee is Given) of the specified 
cher.li cal. 

II (Sensitive) - Plants ape l:illecl at indicnted staGcs 
0;[ [;l"ol,lth ,Ii th hiGhcr dosD.Ces (:,[here a 
closag~ ranee is Gi ven) of the specified 
chemical. 

III tSemi-tolernnt) - Plants are severely affected but not 
killed at indicated stages of growth 
with indicated dosaGes of the specified 
chemica.l. 

- Plants are not ~ffected to any extent 
at indicated staGes of growth with 
indicated dosages of the specified 
chemical • . 

pre.emergence treatments ue::."e rn.n.c.c by applyinG the chemical 
to th~ soil before the indicated n la~ts had emergedi In measur
ing })lant tolerance to theG8 treatments thG I, II, III, IV ran~{
ing system, explained above, was used • . 

For the sake of brevity, these a~brevi2tions.are used~ 
A -- amine; E -- ester; NCP -- 2-methyl- !.~-cl:lloropheno:;:yacet ic 
acid 6~ 4-chloro-2-toloxYRcetic acid; DN -- dinltro; TIH4 - 
o.li1t1onluril.; Clm -- 3-(p-chlorophenyl)-1,1- dir.lOtl1y luren; 2,4-D-S 
sodium 2,4":dichlorophenoxyethyl sulfate; naPCP -- sod ium penta- . 
chlorophenate; TCA or STCA -- SOdJ.Ulil tricllloro8.ceto.te ; 
Chlo~o IPC -- isopropyl-N-(3-ch~orophenyl)carbarnGtc;IPC

• 	 isoppopyl-N-phenylcarbamato; KOCH -- TlotnsSilIT.l cY;:,l1atoj 
EnGothal -- J, 6-endoxohe;:o.llydrophth8.11ic · 8.c ie;. 

http:tricllloro8.ceto.te


Common Nm:18 

3assia, five-hook 
II 

Beeplo.nt, roc]~J 
mountain 

Beet, wild 
11 

" 
-:'3ggtr ticJ:: s 

Black medick 
tI 

II 

BraSD buttons, 
Auotralian 

Bristly ox-tonguG 

Duc~~eat, wild 

" BuffE:lo bur 
Burdock 

If 

~J.ttE,l'">CUp, field 
;3ut tE;rfly "JeGel 
Careless vJeed 
CheeEGv.Jeed 

" 
11 

Chicl:v.reed 
,II 

\I 

TI:~S20I~S:'=;S OP A: TUJI..L, HIlr~:,:::;n "\IT::'TUj~L AIID B IE~T:;IfI_L ~ ,;~:DS TO 2, L~-D 

---.~ -----,----'-'---- ICheriTcnl'liiorrlu-'o-'---Pi'">O-----I' Sced-=-rSl1oot-J i : StJ. te or 
Scientific l,Jame I hticn and Rate e;"erGence Lng I in;:; I 3Ut loomlProvince 

,____,__ ,_-+Jin_~b~/&Cre) ,Gro'J!:~___ i ---1---
3 H S s ia byssopifolia 1 A,~, 1, 	 1 II j III I III 1Calif. 

o ;f 

Cleone serrulpt8. 

Deta Yilo.ri tima 
d 

a 

Didens fronclos8. 

Modic8.Go lupulina 
;/ 

II 

Cotula Australis 

Picris }~chiodes 

Polygomm convolvulus 
\I 

Solanum ros tra t'Jrn 
Arctium minus 

;1 

TInnunculus nrvGnsis 
Gaura pc..rviflora 
Amaranthus po.lmerii 
Malva DRrviflora 

II 	 • 

II 

stellaria media 
II 

C erc..s tiurn vulg£t tum 
(this acts like a 
biennial or perennial 
in Utah) 

E , l/}!_ t 0 1/2 ill I: I I i I I I : C0 ~ 0 • 

:C, l/I.~ to 1/2 I ' 1 I I II I III' II 

! I ' I 
' III! I Calif. 

II .III I III 1 III 
;1III I III i III 
ItTIl T-l-I I-'- i -'- I 

II I
I 

II J 
1 

II IUtah 
III ! ITI ~ III I Calif.I - : 

I I II 1 III lColo. 

II i III III 'Calif. 


I 
ilII III III 

IVIont. 
III' I III 1 IV Icolo. 
II III 

}1T IV; ' IV if ~ 

I 
j IUtah 

I I ..L' III IColo.~T I 
II 	 I II II IUtah 
~ 

.L I II I Colo. 

II III 
 Ariz. 

II I III III 
 Calif. 

ilIII III III 
ilII 	 I

I 

III i III 

! 1

; j

II 	 I III, III IColo.
II 	 Utah 
II ifII 

II I ~~I 
I 
I f--J 

f--J 
\.0 

A, 1/2 to 3/1~-
fe, 1 
E, 1 

A, 1 


F ~,

.A.. ,D, l ' to 2 

A,E, 1 

Ti' , l/ll to 1
;.~ 

A,E, 1 

A,E, 1 

,/"<,E , 1. ./ 

:C, 1/2 to 1 
'7.u, 1/2 to 2 

A,E, 1 to 2 

-, ..' .u, l/l~ to 1/2 

A,S, 1 to 2 

~, 1/~~ to 1/2 


, A , 1/2 to 3/4 
A, 1 
E, 1/2 
E, 1 

:8, 1/2 to 1 
A, E, 2 to )-1

(2 applications) 
A,E, 2 to 4 

(2 applications) 

-I 

I 

1 

r 

I 

I 

I 

I' 
II ' 
II 
II 

II 
I 

II 

II 

I 
II : 
II 
II: 

I 

II 
-
..L 

I 

II 


I 

I 


I 
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: cspons~ ~s OF A~nruAL, 	 \{IH'I'EH /UnWAL lUJD BIENNIAL lA i:EDS TO 2, I -D I--' 

-----------....::."r::...: Chemical Formu- t Pre- Seed- \Shoot- ! . ' state or '8 
Common Name Scientific Nnme 	 lation and Rate :emergence ling I i nc; Bud! Blooml Province 

(in lDs./acre) l GroHth' 

A,3/L~ to 1 	 ' IClover, bur rledicRGo hispida I Ariz. 
Clover, sour l:elilotus indica A,E, 1 	 II III IV I' Calif. 

I 
I IVHit A, 3/4 to 1 	 I , Ariz. 

Cocldebur Xanthiulil ito.licLL.'1l E, 1/4 to 1/2 	 I I I I II Colo. 
Coc!.~lebur "Xanthl um spinosurn ilE , l/ll t 0 1/2 	 I T 1 TI IIIil . II 

I TTA, ,1/2' 	 I III 

I 
I::: 

..l...l. III Calif.
II 	 II ilA, 1 . 	 II II :ell III 

IIit 	 It M l/~ 	 I1...1, (_ III III IIIi 
i l II 	 11 ~, 1 	 II II III\ 

I III III Calif.A, 1/2~ocKleb1)r 	 'Xanthiurn canadense 
II II ItA, 1 II II III III 
it II itE, 1/2 I III III III 
.1 It IIE, 1 II II III III 

Crabgra[ls Dicitnris sancuinalis :2,1/2 to 1 II IV IV IV Colo. 

Dodder, small Cus,cuta arvensis A, 4 and 8 III Utah 
seeded 

Fanweed Thlaspi arvense E, 1/4 to 1/2 I I II II I Colo.
Fanweed {Penny C:"ess~ II. E, 1/3 I I I II I}'lont.Fennel,dog 'Anthemis cotula A, 3/4 I III III III Calif.Fiddleneck Amsinckia sp. :8, 3/1+, 1-1/2 II III IV OregonII 	 ,'.Amsinckia douglas iana A,E, 1 II III IV IV I Calif. 
Filaree, red stem .~rodiuri1 cicutarilm A,:8, 1 III III III IV IV I Cali!'.and 
Filaree, . white stem '~ErOdiUIi1 moschatum 
Flax j false amelina sativa E, 1/3 I I II II INont.Foxtail, creen . etaria viridis A,E,S & II Utahp-cid, ,1-3 
Goa tsbE;ard trragopogon :c, 1/3 I IGoosefoot, narrow t;henopodium Mont.A, 1/2 to 3/lJ- Ileaved Ariz. 

Gr Ofl11tJE, 11 , corn 


leptophyllurll 
Lithospermum E, 1/3 II III IV IV I Nont.nrvense 



nESPOJ'TS :~S OF AnNUAL, UIlTTER AnnUAL AND BIEnNIAL ''''.2EDS TO 2, L~-D 
I - I Ch81ilicnl Formu- Pre- 'Seed-. Shoot- : j sta te or 

Corrm on lJrune ! Sciontific Name 1 lRtiOl1 and Rate . elnerl3ence I ling! inc Dud i:3100m! Province 
I 	 I I l ' .,. I 

! 	 l (in I b s. / acre' ; !. Grm'lthj l I1- . ~.- I' I 

Ground cherry I Physalis 3p. A, 1/2 to 3/4 1 j I i II III II IAriz. 
Ketmia, bladder I Hibiscus triom.lIil E, 1/)~. to 1/2! 1 I I I III II I Colo. 
Knohveed !PolyconuIil nvicul8.re E, 1/2 to 1 1 . 1 IV! 1'1 IIJ 

Ii I if 	 .,." 3/1 1 1/2 I II TTL TTT j TV ; i 0I ' 	 -W, L~, - I J -~1. _.1...L· i 1. J ; regon 

It 

it 
1 :: ~,' 3/~ ~o'l i ~I '1 II-III III : IV !Ari~. 
I . .i.e., , 1/c. col I J I i I I I I I I: I I I I CnIl f • 

It 
1 " A, 3/l:. to I! II . j III III i III! il ' 

IKnotweod, silver Polyconun 	
i I 

I 	 A, 3/}-/- to 1 I' II III 1111 III i Calif.
shec.thed 
it 	 ! ~rGyrocolGon E, 1/2 to 1 II III! 1111 III; il 

i A, 3/i~ to 1 . I' II II--:LII! III : TTl I ~ ,
.1. ' . ~l.rlZ.Kochi8. I Kochin scoparia IE, 1/l1. to 1/2 I 	 I::: . II! III , Colo. 

Lambs'-qunrters I Chenopoc1iUl.l albUm A, 1/2, 1 tl II I II ' III! 
1/ Oregon 

I 	 A 2,~.-D & 2,4,5- II I I i . II 

(1:1) 1/2, 1 . 	 ,
1I 


11 ft '" 12 ! 

\I 
 ri., l!" -	 ITIj UtahII \ 3/1, 	 _ III 

if 	 i .. ,Lj. I I I 111 Calif .." , 	 E, 1/1-1- t 0 1 I I I I I TI 
IV 

"/3 I 	 IV I Colo"., -r-, 	 -'-j " .c.., .L I 	 I II III III I Hon~~. 	 I 
London rocket SisymbriuT.l Ir-io ! 	 j 

ii 	
A, 1/2 I I I Ij II IAriz.i 

II " 	 II 
A, 1/2 1 I I I 1111 III Calii' •A, 1 IIIt rt 	 III
E, 1/2 ! 	 II ! III 

ilII il I I 1111 IIIE', 1 	 i 
I 

i?II i III II! 
i 1Mallow Halva neglecta E, 1/2 to 1 I

Mal101v, bull I
t 

III 
t 

IV IColo.I1alva borealis A, 1 	 Iit il II i. II I III , 	 III 'Calif. 
,/ E, 1/2 ifII 	 I jIll I III III.s; 1 	 I n ' HalloH, connon l1alva rotundif'olin 	 I I II I III! III
II 	 II A,E, 2 ill I . . TI'. 1 	 II UtahE, 1/3}'lalva I j III I I'll 	 IV Hont.IIalva sp. Ii, 1 'I ! 	

I.L ! II I II:rJ 	 III Ariz • 

I 
I-'I 
f\) 

I 

I-' 


j
I 
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JiJSPOlTS:;:::S OP AIHTUAL, HUTTER AlTHUAL kID BIEHHIAL HEEDS TO kJ-D I-' 

- J Chemical FOrllU- I -Pre- Seed- lShoot-l I Sta te or R3 
COY,1l11on Harne r--sc;enti~-ic Ir[tme : JLation o.nd J.ate eiilergcncelin:::; inc i DUd l:Jloom Province 

J.-,(in Ibs./acrG Gr ow-Ghmt---------1-/- Iva xanthifolia 1 ~, 1/4 to 1 	 IJllarsh elG er 
Nustard 
Hustard, ball 
Nustard,black 
Hustard, blue 

Mus tara, C Oli1Ll0n 
\I 

Mustnrd,hare's-enr 
Mustard, tansy

tI 	 " 

JVIus tard, tansy 
Hustaro., tumbling 

it 

Nettleleaf goose
foot 
II 

II 

Ni£3;htshade, hairy 
Nightshs_dc, blacl~ 
Nightshade, cut-

leaved 

Pepper:::;raEs 
Pheasant 83re 
PiC;v,reed 

Pigwe od, rrostrate 
\I 

II 

Pi~weed, rouGh 

Brassicn spp. , A, 1/2 to 3/L~ I 
Neslia nnniculata j E1 1/3 I 
Drassica niGra ! A, E, 1/2 toll 
Choris~ora tenella IE, -1/4 to ~/;2 

Drassica arvensis I E, 1/4 to 1/2
'it i A, 1/2; 1 

Conringia orientalis 1 E, ,1/4 to 1/2 
Descurainia pinnata A, E , I -to 2 

ii :8, 1/4 to 1/2
Sis yr,lbritIDl incisum 
Sisyy,lbriurn A,E, 1 to 2 

il 
:8, 1/3 

nltissmum IE, 1/3 

ChenopodimQ murale j A, 1/2 to 3 
I 


\I ! h, 1/2
,A, 1" 
Solc:.nm,l villosur(l A,E, 1 to 2 
Solanum_ nic;run E, 1/3I
Solanum 	triflorum i E, 1/1.:- to 1/2 

Lepidiurn s:9. !E, 1/4 to 1/2
Adonis [',nnua A,E, 1 to 2 
Amaranthus spp. A,E,S, ~nd acid 

1 to 3 

llmaranthus blitoides IA,E, 1 to 2 
I, A,E, 1 

It E, 1/3 


J Amaranthus retroflexus E, 1/4 to 1/2 
- ii A , E ,It0 2 

I I 
1 	 if A, 3/4 

II • E, 1/3" 

I 

I 
I 	 I 

I 

I 
I 

I 

I 

I 
II 

I 
II 

I 
II 

T 
-L 

II 
I 
I 

I 
- I 

Colo.: I IIi III 
Calif.1 I II j II 
Mont ..j I I 1 I I 
Utah~j I 

ill IIi II jColo. 
j 

I I 1 III II IColo. 
I! II' II 1Oregon 

II j III IV I Colo 
i III III IUtah 

0 

II I III III Ie 010. 
II 1 1111 III i Hont. 

j 1111 III Utah 

I 1 11 II 1j Hont 


Q 

I' 1Arizo 

1 
III 

II 


T 
.i-

III 

I 

II 


III 
II 

I 

II 

II 


j 1111 IV j ca~if. 
I III III 
I 1111 III IUtah 
I I , t 
f I 1hon • 

IV . Colo " i 1111 

II III Colo. 
II II IUtD.h 

Utah 

1 

1 
1 

1111 
III 
II 
II 

III 
IV 
II j 

I 
t 

III 
III 
III 
III 
III 
-IV 
III 

i 
Utah 
Calif. 
Mont~ 
Colo. 
Utah 
Calif. 

JJVlont. 
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RESPo:.rSES OF j\VIWi\L 9 VIN'riGR ;'.1.mUJ~L J\ND nI2jT~n;\L H~EEDS TO ~D 
--------. . I ..,----- ·~:_rl-----.-,~---

Chemical Formu- I Pre-
Corrunon Hnme 

I, 

; Scientific Na~ile lntion and nate i emerr;ence 
___-.____.__~_l.-------.-----------t_jj.n.l~)s. /8CJ:'O) ~_____ 

Pig1.rJeed, tur,llJlil1C; I j',uClranthus crDGciz8.ns I A, 1 i 
,I Iti 

Pimpernel, red ~ An2CCtl1is nrvensis 
Pineapple, \-wed Ne.tricnria suaveolens 
Plantain, cornr,lOn and Plantngo nw.jor 
Plantain, l)uckhorn IPhntago lanceolata 

Poison hemlock Conililll ~1nculnt,JlU
it II 
o •

:f :! 
,I 0 ~' J.. ' .. 

Puncture Vlne Trlbulus terres urlS 
i1 i! 
., 11 

: 
,I 11 

Purslnne 
II 

I PortulCtca 
i1 

oler;:-tce8. 
If II 

II II 

Ragweed, c omlllOn lunbposia eliltior 
Ragl..Jeed, great Ambrosia tl'ifida 
Roemeria POP;)y TIoemeria refracta 
Rcssian tbistle Salsola kali

il II 

Sandbur Cenchrus pa1JcifloI'ns
Shepherd's purse Cap,:wlla :3ursa

pastoris
Sow thistle, COYr1l110n Sonchus oleraceus 
Sow this tle, common 

See lvild lettuce 

Sow thistle ,yn">icklYI'sonchus usper 
SpikeT-Jeed, ~Ol~1i·.lOn .Sentrolil~dia pungens 
Spurge, spo~ted ~uphorbla, maculata 

E9 1 j 
'A, 1 

A,;}" 1 
I fi.,E, l'I 
I 1\, 1/2 

A, 1 
I E, 1/2 
l~' 1 

A, 1/2IA , 1 . 

E, l/L~ to 1/2

~ 1/')". OJ A 

' h., cL,o.J/I-~ 

it, 1 
E, 1 

/ 
L~. to 1 

/ 
2 

A,,,1 

A,D, 2 

.l.J, lor to 1/2'" 1/' I 

," 1 /LI.J..:.J , -L. t- to 1/2 
A,E, 1 to 2 

E, 1/3
" ,/1L.I_.J...:J, ..L to 1/2 

E, l/L~ to 1/2 
I., 3;4 

J~, 31LI- to 1 

il, 1/2 
A,E, 1 
A,E, 1 

Seed- '\Shoot-, : i State or 
line in8 , ;Jud: ~jloorn! Province 

G:~oyth)_.___~_L_'_-+rl ______ 
II 
II 
II 
II 
II 

III 
II 

III 
II 

I 
I I 

I 
I 

II 
. 

II 

I 

I 


II 

I 

I 


I 

I IV i III I I Calif. 
! III III I ifI 

III! 1111 ! II 

II! III III I 11 

III I III: III I il: i i 

III I III ; IV ICalif


! 1 . •II, III' III! f! 


III j III ; IV' if 


III I III: III I \I 
III lIIIi IV 1II 

I I I I I I i! I I I Ij 11 

I IIi II I Coloj1 
I •

I I II IIJAriz 

TI J 1111 III I " 

o 

-. I A.r l 
0 

Z • 
IVI IV I CG 1 0 .. 

III III. III I Calif. 
II . III II! Utah 

I 1 T~I I III IC 1,-.il' · 00. 
I I III, III f1 

II I III II I 
i 

Utah 
II IVI IV! Mont. 
II I IV i IV Colo. 

IV IV i I~ I Colo. 
I Ii J. Calif. 

i 

II iII-IIIl IV! IV I Ariz. 

I 

II 

II 


I I 

III IV
III IIIII IVi.

t 
' 

~V
IV I lV IV 

Cal if. I-' 
II [;:J 
II 

http:crDGciz8.ns
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i 	 . - ---.--.-.-.------.- --'-Cller~licQl porrnu-l Pre- iSe~d- !SI;0ot-j i ; State or 
f\) 

-1='Common Nrune 1 SClcnt1f1c ~J[lme 	 ! lat10n and nato emerGence I Ilng i 1n3 : .Bud i:Bloom' Province 
I-' 

; (in Ibs./['tcre) Grm\Tthl I . 
, ISunflower Helianthus o.illlUUS E, 1/4 to 1/2 	 I II 1111 IV!Colo.

\I 	 Ii 

if E, 1/3 II III IVI IV !Mont.

" l\. , 1/2 t 0 3/4 I I I I 1 I I I I AI' i z • 
II 	 11 

A, 1 	 I II 1111 Idaho
S1..Jeet clover 	 Helilotus s:9:9. E, 1/3 	 I I II IMont. 

Telegraph p lant lleterotheca grandi A, E, 1 	 1 II III III 
I 

IV jCalif.flora 

Thistle, blessed Cnicus ~enodictus I 


. ~ 
l! 

A, 1 	 I II III I IIIV I 
~, 1 	 I II III III . I 

IITil.is tIe distaff Curthanus lanatus 	
1 

-''-1 1 	 I II III III j II 
1 

IV I 
Thistle!f milk .' SilybUI;1 T.'1arianul11 i 

\1 	 /:.., 3/L~ \1j fI 	 I II I ICa~if.~,E, ~ 	 " II III IVThistle, yellow st8.~ Centaure8. solsti 
ii, 3/4 	 I 

III 
I I II I !I1 tialis 

iTocalote 	 I Centaurea meli tens is A,E, 1 	 II ! IIIV IVTurkey mullein I Eremocarp us 	 III 
A, 1 	 . II III i IiIII' setic;erus 	 II I 

j
Wild co.rrot j Daucus co.rrota ;" 1 I IWild lottuce I Lactuca scariola ~"i, 3/h 	 I II I , III I IV 'Idahoj~Vild lettuce 	 I!Lactuc2_ scar5.o1a L, 1/2 	 II I Calif. 

and III i III! IV II 
1l., 1 	 II

Sow thistle, cora111on ISonchus oleraceus ~, 1/2 I I 
II I II III 

I if 

i!III I III I IV.L'., 1 	 j II ilII ! II III 	 ! 
Ii 	 II 
t
I 	 i 

!I 
I 

!. . 
! ,II 
i 
i 

1 
i., 

'.' 



Beet, 

B~uegrass, cmnua l; 


" 
3ror:1e, do~,my 

II 

il 

Chickweed 
il 

Clover, sour 
Crab grass 
Crab gr a ss 

11 

H 


II 


if 


Dodder, small 
seeded 

Fescue, rf'tt rdl 
II 

Fiddlenock 
II 

Foxtail, common 
II 

Foxtail, green
it 


il 


il· 


II 

ii 

il 

HEsronsr.;s OF AEWJli.L , VJn;rEn :.;n.T.'.L ,',lJD :;::nE:"E:;IAL H:3ED3 
CIT"'I -Tr" • T S OTTr-'-" R nT~' p ') 4 DT I0 -.Lu ",:,-,-v "':: 1.JJ ,[11.:.1..1.- .l_L.lo.l"j L, 1 _ 

-----0--1 ' Cher,lico.l Forr,lU- J:: .,,---- --1 ! Prc-:.---rs-eed- 'l Shoot-j--l State or 
Cormnon rJ (1l~1 G 

I Scientific En.me I 1 0. tion and Rate em3r u:m c8,1 line I ins' I 31)0 I:J looml Province
i, _ _ _______ __' _ ' _ _ _ _ ________[1~Ln_ll') so /ac:r:.~_ _ __ (h:oc rtb+--_~ , j _~ 

wild 
---j 

Beta I1nnthl8. 1JELV DU ;!.-1Q- . I I . III : I ! C a ~if.r 
Poa [,nnua IPC, 3 ', I ," , 

11 , STCL L~- 8 I~ I I!- ~II ::::1~ ,. ::::'1 I IV . , il 

.3rOlri.U3 tcc t OY'LL"'l I I PC, 2 I I 11.1 Iv IV I l~iOnt. 
II ,' lL I I IV I'J I il 
il ,r, I I T-r-, T""T I' I i l I (J _L .l...L. ...L.....L...L 

II! 
:Jtellaria Iiledia 

il j ' IPC, 3 , J or-r I 

I 1~:4 ' DE 1-12- .:...11 
Helilotus indicr.. , Dr'I, 1 
Digitar ia s a n c uinalis II -S'l' CA Ll-- B I 
Disitnria spp. . I ' cnu, 2 II

II 


il 


1t 

II 

Cuscuta _'.rvensis 
II 

F'estucn myuros 
i l 

funs incl:ia s p . 
it 

Hordeum, lilUrimen 
'I 

S e tCJ_r ie, vir idi s 
II 


It 


It 


It 


il 


11 

Chloro IPC 1 3 II 
TCl:..., 5 I 
2,4-D-S, 4 , I II 
Sha le Kerosene . 

, (40 Ga l./acre) I' 
, NaPCP, 20 & 40 IV 
NIrl~ DE 6 8c 9 IV 
IPC, 4 I 
CIIPC, 4Ii 

E 2.4,S~T 3/h, 17 
E lICP, 3/4 to Ii 

IPC, 3 

STC/;" 4-8 
 I 
TCl';., 7 I 
,IPC, 4 III 
Na PCP, 20-30 III 

5-15 
KOCN,5.,..15 

'l'CA, h 
 II 
IPC, L!_ III 

I 
I 
I 

III 
II 
II 
II 
IV 

I 

or 

1.1.1 
I 

IV 
IV 
IV 
IV 
IV 

I 

I II 
II II 

I I 
II III 

I 
II-lIn III 

I II IV 

III IV 


-r ,I , 1Ca~if • 
.1. V I IV _ '.'I .;~rlZ" 
I V, IV Calif ~ 
IV I IV Neb. 
I V I V 1 rr 
IV IV If 

IV IV III 
IV I IV ' 11I I 

I Utah 
11 

Oregon 
il 

II I OregonI if 

Calif. 

I \IIII I III 
Idaho 

\I 

Utah 
11 

II I-' 
f\lII \Jl 

II 

http:11.:.1..1.-.l_L.lo


• 


!-J 

Common Name 

Foxtail, green 
iI 

Goosefoot9 narrow
leaved 

Knotweed 

II 


II 


II 


II 


il 


if 

d 

Lambs I-quarters
it -

d 


II 


a 
11 

II 


II 


11 


" 
" 
it 

Lovegrass 

Nustard 

Nustard, common 


il 

il 

It 

II 

II 

------------------~~C~h-e-l-;l~i-c-a~l~F~"o-r-l-n-U---,I--~P~r--e----~I,~S7e--8~d---,'~S~h-o-o-t~~----.-----~~S~t-&~t-e--o-r-~ 


Scicntific Name 

SctClrin viridis 
II 

Chenopodium lepto
phyllura 

PolYf,onum aviculare 

II 


tI 


II 


II 


\I 

il 

II 

Chenopodium albUm 
II 


il. 


a 
II 

" 
" 
11 

II 


II 


II 


\I 


Eragrostis spp. 
Brassica spp. 
Brassica arvensis 

II 


il 


fI 


II 


11 


la tion and Rate 18mergence ling I ing I Bud Province 
(in Ibs./acre) I 

Cl IPC, 2 & 4 
CHU, 1 & 2 
DN, 1 

E 2,LI_,5-T,. 

3/1-!-, 1ft 


IPC 2 to L~ 

C1 IPC 2 to L~ 

elm 5 to 10 

Endothal 2-4 

2,l!_-D-S 2,8 

rffi4DlT 1 to l~

NII}~mJ 1 to 12 


A Hcr 1/2, 1 
A 2,h,5-T 1/2, 1 
2,1~-0-s 2,!:~ 
Endothal 2,4 
KOCH 6 to 12 
Clm, 2 
Cl IPC, 3 
TCA, 5 
2 ,4-D-S ,. II~ 
Shale Kerosene 
(60 gal./acre) 
H114DN, I-I¥
I-JH4DN , l-lz 

STCA, 4-0 
NH},DN, l-l~ 
A NCP 1/2, 1 
A 2,L~,5-'I' 1/2,1 
2,4-D-S 1,4 
KOCH 
IPC 2,4 
Cl IPC 2,L~ 

II 
I 

II 
I 
I 

III 
IV 

II 

II 


II 

II 


I 

II 


IV 

T 

I 

II 


I 


III 
II 

Grm"rth' II
I I 

1 II 

I III 
I II 

I I~ 


T'-'.1. 

I 

I 
T 

! III 
III 

I I'.j. J. 
. II 

I II 
, II 
III 

I 

II 

I 


III 
I 
I 
I 

II 
II 
IV 

III 

I 

III 

IV 
IV 

II 

II 

II 

IV 
IV 
IV 
IV 
IV 
II 

III 
III 

III 

I 

II 

IV 


III 


J 
I 
1 

I 


IV 

I 
1 

IV 
IV 
Ivl 
IV' 
IV 

IV I 

IV I 

I I 

IV 

IV 


Utah 
II 

1Ariz. 

ioregon
I
I II 

\I 

Ir 
11 

11 

!I 

IV I, Calif. 

I II 

lore,son 
II 

II 

il 

II 

IV Neb. 
ilIV 
IIIV 
IiIV 
IIIV 


IV ICa~if. 

I 

IV ICalif. 
;r 

II I Oregon 
11 

il 

II 

II 

II 



.. 'J 

:'---------'-------1 Cher.lical Formu-I Pre- : Seed- ~'S-::l-:loot-l' I ISta te 0' 

eommon Nr'lillG s ciont in0 !Jame I lati on "ad :ia to er,lOr GOno01 Hng i n il I ~--
Nus tard, common

i' 
;1 


i7 


lVIust a rd 

il 

II 

~~ 

17 

~ ~ 

II 

Nettle-leaved 
goosefoot 

Pheasant eye 
PigTl'l e eds 

It 


il 


II 


II 


Ii 


il 


Pils',ie8ct, rour;h 

Ii 


il 


II 

q 

" 

Purslane 
II 

l1escue 

_ 0 " ~n._1b~./acre) f·-- . c:t:0Wtl':t 
J.lrC'1 8S ]C[! 8.rVGns~s ~Cl"U 1,::' 1.11 I .'..11 1 

II I indothal l,l~ 
~ 7 I MLi. ne DN 2IL:. I I 
d I ITIi4 DIl l .... l ;}- ! III 

:3r a ssicn & Sisytn - J fJn PCP 5-15 
br:l1ull s:Jp. I 
II j Hn. PCF 2()- 30 II 
or f T'O r< ,- r' lr' 
:1 

if 


If 


II 


Chenopodiurn murale 

Adonis nrmua 
j\1118,I'8,nthu8 sPP 0 

II 


il 


It 


if 


II 


i7 

Arna r n nthus 2."etro
flexus 
II 

" ;1 

II 


II 


h "J ~! :,J-.:'; 

IPC 1+ 1'J 
'I'CA 11. IV 
C1. _I~C 2 & 4 II 
CT-lU J. - 2 I 

m.r 1-1t

2 ,1-1-,5- '1' 1-2 

Ua PCP, 2() -30 
 II 

5-15 
E OCH, 5-15 
IPC, 4 IV 
TeA, 1L IV 
C1 IPe ~ 2 ,~ 4 II 
CJ:lU, 1 to 2 I 

lUIll. DN I-I:} IV 

enu, 2 II 
CI IPC, 3 II 
TCA, ;) I 
2, L~-D- S , .'-4 II 

grass ,} ,:Jror.ms c a th2c rt::.cus Irc, 3 j 

1 Shale ICerosene 
{60 caL / 3.cre }! 


I 

Portula c a oleracea j I~O ClJ 
II 

IPC, 3 I I 

I .
I 

II 

I 'I II 
II IV 

I 

II 
I
I
! 

I 
1'/ 

1 
I' 

I 

II 

I 

II 

II 
II 

IV 
IV 

j 
j 
i 
I
j

' 

II 

j 

I 
II III I 

I , IV 

II IV I IV
II IV I IV 
II IV I IV 

III IV I IV 
IT,·I IIII! 

I BudI;;1 o om I; Provi nc ' 
' ,_
l, Oregon 
IllY

"I 
I III 

IV IV ! I 
I 

I 


1 

IV 

II 

IV 

1'1 
IV 
IV 
IV 
IV 

Calif. 

IUtah 

II 

I 
;r 


I! 

I q 

I ' II 
it 

IA 'I rlZ. 

II Utah 
II 

11 

!I 

II 

il 

II 

II 

Calif. 

Neb. 
i! 

tI 

il 

iI 

Utah 
Calif. I-' 

il ~ 



I-' 
r\) 
CQ._ 

Pre- . Seed- 1Shoot-ChenicGl Forl~1U-
IGtion lnd HateScientific N8.L1e emergencei ling ingCommon Name 

. (in Ibs. lacre) • GrQ1,-Jth 
. II
TIoeneria refractai\omeria 	poppy 2 , L~, .S-T 	 1-2 
 II


tLoliurn multiflorum I IPe, 4
Ryegrass I : I 
 II 

II 
 it 	 S'I'CA L- 3 
 II 
 III 
 IV
t
i! It j C I IPC, L·l- I I 
 II 
 II 


'11' D'J 1 	 1 J .• 
Shepherd's purse Capsella 0urS~QstoriSI 1t14 1 - ~. I I I I I 

fi iI 	 1ml,1 DlT 1-11j i III 
 I 
 III 


T r J ...., .-.Stin'csrass :GraGrostis cilianensisl 1-10. PCP )-1.'0 III 
 IV 

Tt i! 	

I Fa PC l' :~o- 30 III 

II 
 II 	 ::OClT , 5··15 III 
 IV 

\I II 	 I 'IC"\ J l,~ 
 II

il J. 1
11 	 IPC, Lr- III 

II 
 II 	 I 
 C"-"- IT)C ') c·",J 4
J.. l_ II 


\ 1 ClIU 1 & 	 2
" I 


u " i',bur 	1. .. l'c : . - ....
.L 

i G<1,.nur-l D- T I -.1.:;-.:"T"T 	 .,1.This tle, niE: _y ;1 	 "HLL~':1 I 

Thistl~, yellow star Centaurea sols ti t ialis ~J:iL DlT 1-1';:;· I 

Waterc;rass Echinochloa crus gnlli ST~A, 4-8 
 I 
 II-III III

vJild lettuce Lactuca 	s cariola 1 :I1I~DH ll-lt- I

Wild oats AVena fatua 	 . IP 12 -3 I 
 II


I
It 
II 	 TCA, 7 
 II
It 
II 	 IPC, 4 
 II
II 

" 	 STCA, 4-8 
 II 
 II-III III


-~'Jild radish TIaphanus sativus liJ1i4DH I-It- III 
 I 
 II 


Bud 

II 
IVI 
IV! 

j 

jState or 
Bl oornjProvince 

II 1Utah 
i Oregon 

IV lCalif.
IOregon 
I 


i Calif.I I 

I j 

II
IV! IV 	 I 

j Utah 


j i \I 
j 

i, 
i II 


1 . 1 


i if , 
; il 

I 
J 

it 

I 
 i 

I 


.1 Calif. 
II 


IV 
 IV 
 " il 

Calif. 
& Ariz4 

. Idahc 
If 

1111 III 
 Calif. 

III 
 IV 
 " 

I 




II 

RESPONSES OF CROP PLA]TS TO 2,4-D 


, 1---"-'--------'-~---Cher'rric8-11'0:t;-;:U:-~-Pr-Z;-'=----S-e8(i:-': ' S1100t-.:r ' i Sta te 01' 

Common Nnma S c i entific :~8.mG I l a tion and nate lemGJ:'genc0 Ihlg i illg Bud, Bloom Provin~ oI 

-------.----~----..-. -----------r! (in__ ll~-"jacr G.L1_,.~_. ! Gr01.rLhj . I -t---.L' 
Alfalfa, Buffalo I A, ~/2]. 1 111 ! III I'' I Ca~if. 
Earley 1 I A, 3/11.- 12. I" IV I ' 'ArlZo &; 

, I ," I I . Calif • 
-...' l/)' -1/2, iTTT I T\T 1" I III i ColoI "-':', I ·I ,. . - !' ~.. _ .i. - ,

Beans, pinto , '7 1 / ') _1 ' ~ IT II III " I .L.J, ...J- L ..L..1....J.. 

Beets, s ugar II 1:2, l/L~-l I 

Burnet Sanc:u ~tsorba nnnua I' B, 3/4, 1ft III 
11 

" j E 2, Lj - D/ 2 ,L! ~;- '1' I 
(l: 1) 3/J+-11 ' 

Castor bo a n Pl., :8, 1

I I ICorn, S1"Joet A,I.::,S & /l cl d 1-3! IV 

I 
JII . " I 1.1 


Flax, Punjab 
 A, 1/2 i IV
1: ' , I 
~, ~ i III 

E, l/2 ,I III 
I 

iE, 1 I III 
II A, 3/4 IV 

E, 3/4 III 
A, 3/1+ IV 

Maize A, 3/L~-1 

Oats ' I' E, 1/4-1/2 IIIOnions (from bulbs) A,E, 1-3 III
Onions (from so ee ) Acid, 1 & 2 I
Ve tch, purple TA (} E, 1/2 .L1rJhea t E, 1/L~-l/2 III 

I 
I, 
\ 

I I ! I " 

III OregonI 
 Ii 

I I , '.'
I I ! 

I I I I I I I I I I 'ica l .if • 
, I' , Ut a hI ,I 11 

I V 
III 

IV 
III 
III 
III 

IV 

IV 

IV 

II 
'Iv 

f Ic' l' f
I I a l • 

I " 
I
I 

I"
," 

I I" 

I t,' " .'rtrlZ. & 
Ca lif. 

Ariz.& 
Calif. 

III Colo. 
Utah 

11! 
III I. Calif~ 

, II Colo. 

f-' 
f\) 

'-D 

http:ll~-"jacrG.L1


V-1 

,,~,-

• 

1-' 

TIESPOHSES OF CROP PLANTS TO CHL;llICALS OTHER THAN 2,J+-D o 

. .. Cher:lical Forllu- Pre- ; Se?d- :SI;0ot-, ~ i Sta t~ or 
Common Name SClentlflc Name latlon and Rate emergence! llng i lng IBud Blooml Provlnce 

(in lbs ./acro) I Gx:'oHth ,
--'-----------1r-----------t-D.:..-I-J(~lm4 sal t ), 1-1~ I IV-rAlfalfa 

Alfalfa, Buffalo 

Barley


II 

Beans, C Or:Jr;].on 
II 

Beans, lime. 
II 

Beet s, sugar
11 

Burnet Sanguisorba annua 

Canary Grass 
 Phalaris canariensis 

Carrots 

" 
" n 
II 

II 

Clover, Kenland red 
Corn, swoet 
Flax, Punjab 

" 

Lettuce 
Melon, honey dew 

Ariz. & 
Calif. 
Calif. 

II III II 

" 
II III Calif. 
IV f! 

II III " 
IV· " 
IV IV II 

" 
Oregon 
Calif. & 
Ariz. 
Calif. & 
Ariz. 

I STCA, 4-0 IV 
I 
i 

A HCP 1/2 ! I III III 
STCA L~-8 i I I I II 
DH(ITHL~ salt), l-l·~~ IV I IV IV 

I 
S T C A l~- [} ; I II I : 

, 
I I 

DH(lW" so.lt), 1-1-:1 IV IV-III I III 
2,TCA tt-o I I I i II 
DIJ( l'JHl~ salt), 1-1;1 IV IV-III I III 
STCA L~.-O ; IV IV IV 
DN ( lilll+. s a lt), l-ltl III I I II 

E 2, 4{5-T 3/L~-1~ I I IIIi 

IPC 1:::>- 3 . I I i 
,~ - I I 

Petr~~eur;]. naphtha I IV I 
fraCulons 75 gal.~ 

acre I
I 

cau, 2 
Cl IPe, 3 
TCA, 5 
2,4-D-S, 4 
Shale Kerosene 

60 gal./acre 
1 1; DN(lJII4 salt) , 1 - 1:!i IV 

TCA 2-6 
IPC, 2%-4 

IV 

DfJ(lTII4 salt), 1 

STCA, 4-8 IV 

http:Or:Jr;].on


III 

• 


Chenical Pormu-! Pre- . Seed- :Shoot_l state or 
Common Name : Scientific Name 10 tion 8.nd Ha~3 lemcrc",mce. ling j lng . Bud , 3100m Provinc.,::; 

I (In Ibs. lacI' -.J ) '. : GI'Olr,rth i '.. , 
------------.~-.. ".... ..-...----..--.-.. ~ -.--.---.~-..---+-- ,-----.--r-. -"i---.....,....-----

I .Onions Potassium: 
I 

IV 
. Ariz. &I cyanate 20 i 'Calif. 

!Io D1'T(~.n-iL s"lt)l ' J., lIT 'ITlJ.-I 1'J .': ~ c-L -..a- '~i _...!. . _1_ IV i TV'
..J. : Cc~lif • 

It , 3TCA, 4-8 ":-1:1 IIi III IV : IV !I 

I 

Onions·, Hybrid YcllovII." ClIU, 2 II. 'IV IV.': 
.,. 

IV Neb. 
Globe (Seedlinr) I . Cl lPC, 3 III IV IV:' IV It 
n !- . TCA, 5 I III IV! IV It 

~T " I 
I 2 ;4-D-S ,l.j. .L", IV IV . IV

II I 1 Shale ICorosene II IV IV _TV'I 

II 

i 
I 
I, 60 C'n' /0 ·C'·o ..,. 

i " 
. Vl_L. c.::... -'- v 

Onions (from bulbs) I· CLU; 2 I ry 'Utah
II 'I I 

Onions (from seeC') 

It 

" 
" 
It 

" It 

Tomato 
It 

Vetch, p'QrpIe 
Wheat 

Na PCP, 30 , IV ! II
I 
I 1j, Potnss:t1.1I,1 . I I IV IV 'Utah 
, cv['cnnte ~-lS ! I 

v ...-- ~ . 


,..~;.- .
nO. PCP, 5-1':; .. :.l.V IV .11 

J ITa: ?Cl) , 20~30 ! . It11··:111 
TeA,- L~ ,J. ,I V , It 

IPC, 4 i III-IV I " C1 IPC 2 & .L~ . ,I IV 
Endothal 2 & 4 ~ I III 
CMU I & 21 I 

i 
. . 1 . . 

STCA, 4.-13 •i IV 
DN( H1I4 salt )I-I}! III 

I 

A r'lcP 1/2 ' . :1 
S·fTlCA 11 8 I 

.L ',- " I' r• 

DN(I'JHL~ saIt)I-I} , IV 
I 
I 
! 

II 

" Iti 

IV IV I IV IV :Calif. 
I II 1111 III 

. II 

I I I II III Ca11f. 
I 1 II I II III " IV III IV ! 

Il I 
! 

f-' 
I.J-I 
f-' 
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PROJECT 10. SUBi.olERSED AQUATIC HEEDS 

v. F. Bruns, Project Leader 

SUMVLARY 

Seven individual reports were received for inclusion in the Research 
Progress Report under Project No. 10. 

Numerous experimental tests and wide-scale usage by public and private , 
irrigation districts indicate that aromatic solvents, when meeting Type A 
specifications, have been very effective in giving season~l control of sub
mersed aquatic '-Teeds in irrigation channels. In some instances, aromatic 
solvents of coal tar origin have given slightly better results, gallon for 
gallon, than solvents, of petroleum origin and the advantage \'1as attributed 
to a greater percentage aromatic content. Nonionic emulsifiers, 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 pOnd\'Teed (l'otamogetonfoliosus), sago pond'1eed (!:. pectinatus), ' 
anacharis (Anacharis canadensis), and white "rater-cro\1foot (Ranunculus, 
aGuatilis) have been controlled effectively ~.,ith 444 to 600 parts per million 
( to g gals.jcfs) of aromatic solvents \·rhen introduced over 30-minute per- " 
iods of time. The more resistant species, such as gigantic sago (Potamogetbn 
interruptus), Richardson's (P. richardsonii), and American (P. nodosus) pond..:. 
\1eeds, have been controlled with 30-minute introductions of 740 ppm (10 gals~j 
cfs) of aromatic solvents~ The "slug method" (higher concentrations over , 
shorter periods of time) generally has not been as satisfactory in irrigation 
channels. ' 

Aromatic solvent treatments usually have been most effective \·,hen pond
lITeeds were in the rapid-growth pre-frui ting stage and beginning to interfere 
noticiably with the lITater flo\.,. One potent treatment per season usually has' 
been sufficient, except in regions with long or year-around periods of. irri-~ 
gation. 

Investigations in the field and greenhouse have sho\of!l that field crops 
are not injured by aromatic solvents at concentrations now being recommended 
for aquatic weed control. A concentration of 1600 ppm of aromatic solvents 
was required to reduce appreciably the yields of flood-irrigated seedling 
grain sorghum and row-irrigated sugar beets. Although slight, temporary con
tact injury Was noted on flood-irrigated alfalfa and cotton, many other crops, 
v",hich "rere irrigated with solvent-treated \-Tater under va~Jing field and' i 

greenhouse condi tions, Nere not injured by concentrations ranging up to 1600 
ppm. HO\1eVer, higher concentrations appear to become relatively more hazard• ous. 

Aromatic 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 2! 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 minutes. ' ~TO treatments per 
season are recommended on the Y~a l',roject in Arizon,a. Previous reports 

, \ 
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indicated that some difficulty had been experienced with this material in 
vraters i"rith a high salt content. 

Studies have indicated that a number of species of submersed a~uatic 
~"eeds were effectively controlled by aerial applications of 2,4-D, at rates 
ranging from 5 to 20 Ibs./A, under laboratory and greenhouse conditions. 
These studies i"ere carried in to the field during 1951 and the resul ts from 
these investigations should become available during 1952. 

Further studies also have been initiated to de t.ermine the mulch and 
fodder values of vlateri'leeds growing in lakes and ponds as well as to clas.,. . 
sifya broad range of chemicals according to relative toxicity on aquatic 
plant and animal life. 

REPORTS OF INDIVIDUAL . CONTRIBUTORS 

Aromatic solvent applica~~E~ for the contr~q!. submersed .a9.~3,tic 
vreeds. Bruns, V. F. In accordance wi th a . Uijiform :;jlan of experiment de
veloped in 1950, a petroleum aromatic solvent (meeting Type A specifications 
and containing 2% nonionic emulsifier),1as introduced·into six similar irri 
gation laterals on the Roza Division of the Yakima Irrigation Proj.ect. Each 
lateral was treated with a different concentration of the aromatic solvent. 
Treatments \,.rere made early in July at "'rhich time the aquatic i"eed grm'rth was 
nearing the surface of the t'rater and 'tras tending .to impede the "Tater flow, 
Gigantic' sago pondi're,ed (Po tamoge ton interruptus) and '-Richardson IS pondvreed 
(!:. .. richardsonii BYdb.) "rere present in ~ll laterB.ls. , In previous tests, 
these species of pondweed, particularly gigantic sago pondt'reed, proved more 
resistant to aromatic solvents than loafy pondHeed (Potamogeton foliosus Raf.), 
hornedpond1!reed (Zarinichellia. palustris L.); and lvJ:ii te water-crotITfoot-- . .
(Ranunculus aquatil i s L.- ). ' . . ' ' 

, . 

. A, concentratiofl · .of. 30,0 ppm of the aromatic. solvent (4.05 gal?/cfs), 
introduced over a 30-minu'Ge period, gave unsatisfactory results. .onl;>r 60 to 
70 per cent control of ' the aquatic vleeds, ,,,ithin a distance of 3/4 mile, was 
apparent t1tlO i"eeks after the treatment • . P.apid ,recovery and g;rot1th of pond
t'Teeds follo\tled. . 

A c(Jncentration of 400 PIJm (5 .. 4 gals./cfs), introduced over a 30
minute period, Was more effective than the application of 300 ppm. Ti"O 
i"eeks after treatment the control . of aquatic weeds for a ' distance . of l'~ 
miles r1;l.nged from 80 to 100 per cent. HO\,rever, eight i"eeks after the appli- , 
cation aquatic ifeeds, especially gigantic sagopond\,reod, ,,,ere making rapid 
recovery in this lateral also. 

T~e generally recommended rate of 600 ppm ~8_1 gals/cfs) for 30 
minutes gave disappointing results during the 1950 season~ In ' t:1.i $ parti 
cular test, 600 ppm appeared no more effeCthre than 400 ppm 'two ,,,eeks after 
the application. Hot'lever, 75 per cent control of aquatic ,,,ceq. gr.o1fTth still 
\'laS apparent eight \\Teeks foll0\1ing the treatment. . 

A rate of 800 Pl)m (5.4 gals./efs) for 15 minutes wasveryeffectivo 
for a distance of 3/4 mile. Fro~ go t6 100 per cent control of weed growth 
vlaS maintained in this · section of the :laternl for eight "weks. :Beyond a 
distance of 3/4 milo the control of aquatic 'tleeds ,'Tas much less effective. 
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A 7.5-minute intr~duction of aromatic solvent at a concentrati~n of 1600 
ppm (5.l~ gals/cfs) effected from 90 to 100 per cent contr11 of pondweeds from 
points 3(4 to 1 mile belo\.,r the initial station, as recorded eight ~leeks after 
the treatment. At the same time, vleed control in the first 1/4 to 1(2 mile of 
treated lateral ranged from 30 to 60 per cent only. 

A similar patte rn of results became even more pronounced \'Then introducing 
2400 ppm (5.4 gals/cfs ) of aromatic solvent over a period of 5 minutes. Eight 
\'leeks after the treatment 5-10, 50. and 90-95 per cent control of aquatic ,'leeds 
''las recorded 1/4. 1/2, and 3/4 mile below the point of introduction, respect
ivel y. Thus, "Teed control ~;ras very limited in the first 1/4 mile or more of 
treated channel by the so-called "slug method", ",hile excellent control of 
\"eeds ,,,as obtained from 3/4 to 1 mile or more downstream. 

During 1951, experimental tests and wide usage by public and private ir
rigation di3tricts shovTed that aromatic solvents, if meeting Type A specif1.ca
tions, gave excellent control of gigantic and Rlchardson's p0ndweeds ,,,hen ap
plied at a concentration of 740 ppm (10 gals/cfs) for 30 minutes. 

Introduction21 of aromatic solvents at concentration21 as low as 150 ppm 
(1.01 gals/cfs) for 15 minutes killed green filamentous algae throughout irri
gation laterals ranging '-'P to 2-1/2 miles in length. (Contributed by the 
Division of Weed Investigations, BPISAE, USDA, and Washington Agricultural 
Exper'iment Station, cooperating). 

Oontrolling submersed vlaterweeds '1ith aromatic solvents. Hodgson, 
Jesse M. Test applications of aromatic solvents to control submersed ,.,rater
weeds in 1949 and 1950 proved thi21 material to give effective control of sever
al species ~lhich infest irrigation s ;}"stems. The species involved in these 
tests ,.,rere horned pond,.,eed (ZannichelliB:. palus tri s), leafy pondweed (Po tamo
geton folioGis) and sago pond~"eed (Pontamogeton pectinatus). These water,'reeo.s 
were found to be sensitive to aromatic solvents in the order listed. All of 
the above species were effectively controlled in one mile of ditch when 6 
gallons of aromatic solvent per one cubic foot per second flo\'l of ''later (cfs) 
was applied over a ' period of 30 minutes (444 ppm for 30 min.). 

The aromatic solvent type water,.,reed chemicals were applied by spraying 
them beneath the surface of the water vTi th conventional ,,,eed spraying equipment 
at 60 to 100 psi pressure. They Cause a contact type of kill. 

Plant growth stage, density of ''laten,eed gro\'fth, water veloci ty and tem
perature are factors found t o influence the effectiveness of aromatic solvent 
tests. Treatments were most effective ,.,hen applied at an early gro':rth stage 
when the pondweeds "/ere growing rapidly causing the water to rise in the chan
nel and before seed heads 1,'lere formed. 

Tests comparing a set amount of aromatic solvent applied ove r periods of 
15 or 30 minutes gave about eQual control of pondv,eeds when all condi tions ,,,ere 
good. Hovwver, when some condi Hons \.,ere adverse treatments applied over the 
longer periods ,.,rere more effective. This was especiall~T true v,hen the a :')plica
ti(ln period '1as decreased to 5 minutes. 

Four different aromatic solvent products, each sold commercially as a 
watenreed killer, \1ere compared during 1951. T,.,ro paint thinner solvents. to 
which \'lere added 2 per cent nonionic emulsifier" also ,.,ere included in this 
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comparis"n. All of the materials except one gave . satisfactory control of horned, 
leafy and sago pondweeds \'I'hon applied at 6 gallons per cfs for periods of 15 to 
30 minutes. Effective control usually extended 1 to It miles from the point of 
introduction, The one commercial product, which gave no control of the water
i-reeds in the tests, ''las found to be faulty on several counts when checked 
against specifications, 

The one solvent of coal tar origin included in the test seemed to be 
slightly more effective than the other materialso Ho,.,rever, this material vras 
specified as 100 per cent aromatic content active ingredient ,.,hereas the petrol
eum solvents ranged from 37 to 89 per cent aromatic. (Division of ~!eed Inves
tigations, BPISAE, USDA, in coope ration vd th the Idaho Agricultural ExperiT10nt 
Station). 

Effect of aromatic solvents on several crops. Arle, H. Fred. Studies 
to determine the possibility of crop damage by aromatic solvents in irrigation 
"lat er have been conducted during the past several years. Plots vere laid out 
along a small canal and borderod sufficientl~ to allo1:! flood irrigation and to 
prevent am' 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, '....ater '....as allo,"Ted to flo1:1 onto the plots for a period of 40 minutes. 
During this time the equivalent of .25 acre foot of ''lator i""as introduced. 
11ater remained standing on the surface for t"ro to three hours before completely 
fil tering into the ground, Crops included in these tolerance studies "Tere alf 
alfa (Chilean) cotton (Acala 33) and grain sorghum (Plainsman). 

Thore "laS no evidence of permanent injury as a resul t of any of the treat
ments on alfalfa. Each of the concentrations burned the l eaves '....hich i'lere sub
merged in treated "Tater and also caused a slight delay in gro1:lth" ThiBW[);S 
most pronounced at the higher concentrations, The detrimental effect] h01'rever, 
i'las only temporary as there ~.'las no difference in the yield of alfalfa hay re.,. 
gardle~s of treatment. 

Applioations made to cotton during tho 1950 s eason resulted in very 
slight yield decreases. LOi'Test cotton yields ,,,ero obtained at the highest con
centrations. The test vIas repeated during 1950 on a more conprehensive scale. 
On one series of pl ots, treated irrigation wate r was used for the second irri 
gation. The cottOll plants \-lere lO to 12 inches tall at this time. On another 
serie s, treated ,-rater "Tas used for the fourth irrigation at 1,IThich time cotton 
ranged from 24 to 30 inchos tall.. Sligllt contact injur~r i'las. observed on tho 
portion of stom vrhich "las submerged in the.solvent-treated ~-rater. Also some 
leaves became yello,"" and 1ofithored. Tho la.ttor effect Has apparently due to the 
evaporation of solvent 1;Ii th the fumes causing a contact burn. Moro l eaf damage 
US,s noted at the 1600 ppm concentration than at lOiTer rates~ This minor injury 
was not evident in the yield of cotton lint as plots treated Hith 1600 ppm sol
vent yielded eq,ual1,y as i'rell as check plots. Hei ther iofere there any differen
ces '-Thon yield comparison.s ''lere made betueen the t1;!O stage-of-gr01:Tth a1)Dlica. 
tions o 

During 1950, treate d 1.'Tater ",las used for irrigating gra.in sorghum at four 
stages of grm'Tth: (1) seodling stage-3 inchos. (2) 14 inches tall. (3) boot 
stage. (4) heading stage. Contact action of the solvent killed. some plants 
Nhen applications ''lore made during the seedling stago. Lm-rest yi elds ",ere ob
tained at the 1600 ppm concentration. Thoro was noapparont injury or roduction 



in yield l1hen treated: vlater was used in irrigating sorghum that had passed the 
seedling sta,ge. In 1951, treated l'latcr vIaS used in three of. the six irriga
tions necessary in oringing tho crop to maturi t~r. Yields have no tyet .oeen 
oot~ined • .. HOl'levGI', H a},ipears that only the 1600 ppm concentration, applied; 
during the se.edling stage, v/ill reduce yields. This treatment resulted. in a 
stand reduction of 35%. Lm'ler concentrations applied during the seedlingst3,ge 
and all treatments at more advanced grot/th stages have had no visio1e effect 
upon the stand or growth characteristics of the grain sorghum. (Contributed 
oy the Division of ileEjd Investigations; BPISAE, USDA~ and the Arizona Agri
cultural Experiment Station,) . 

Controlling algae vlith rosine amine D acotate. Hodgson, Jesse 11. 
Algae presents a proolem of control in many irrigation systG!J1S and is usually 
most serious in very slmi flo\'ling ''later and on flumes of various types • . Re
cently rosin amine D acetate (RADA) '.vas reported to De toxic to algae in vf;ry 
light concentrations in irrigation waters. 

A test application of FADA this season gave very effective control of 
green filamentous algae in a small irrigatIon di tc:l.. The di teh was very hoav~ 
ilyinfested vrith strands of algae up to 4 feet in length. i'later flot'/' '''as al
most stopped . at the 10\'1er end of the ditch and Hater l':faS oeir..g crm-rded over . 
the oank,_ Since RADA is soluole in \-Tater it vias applied as a ''later spray• . A , .. 
five per cent solution l'laS sprayod beneath the vrater surface at 40 psi pres.sure. 
Some difficulty lvas encountered in getting the : las t part of the solution: through 
the spray no zzle oeCause of the stickiness of the material. A concentration of 
21 ppm lvas main taii18d for 20 minutes in the ditch. . 

TJ;18 effect of the treatment was evident the day folio\'fing. The algae had 
lost some of its green color, small stra.nds '-lOre breaking off and tho longer 
strandswereoeing forced to the sides and bottom of the ditch. · Three days 
after the treatment all the algae had· lost its green color and 90 per cent of 
the algae had disappeared. Water movement had increased and the vlate r level Was 
aoout 3 inches 1011/er on the oan1-:. 

There was no green algae remaining in the ditch fivo days after the 
treatment and the di tch continuod to De free of algae for 6 weeks follo1;lingthe 
trea'tment. 

Horned pondweed (Zannichellia pallls tris) ,vaS markedly inhiOi ted in gr01,:rth 
in tho vicinity of the application of RADA. The pondweed plants t'lere discolored 
follot'ling the treatment and did no t make any gro,"th for several days follol"ing 
the treatment.· · (Divisi0n of ~leed Investigations, BPISAE. USDA, in coope~a,tion 
wi th the Idaho Agricul tural Experiment Station), . 

progress report on field-scale demonstrations ,'lith rosin amine D .acQtate . 
to control algae (Compsopogon sp.) in irrigation drainage 1,/ater. Bo,,,ser, 
Curtis '1'1. Filamentous-red algae floating wi th the currant in unlined irrfga-
ti'Jn drainage sJrstems Yuma Project, Arizona, created proDIems from 1946 through 
1949 oy raising the l.vater level thereoy reducing effectivene ss of the open ditqh, 
and also the filaments \\rould collect upon trash racks to such extent that in
takes to lift pUIDpS vlOuld clog unless contin'Uousclcaning operations were prac- · 
ticed. The many-oranehod, unicellular . thallus plants gre\'J as . summer annuals 
attaining their maximumgrQwth, filaments often 10 to 20 inches in length, during 
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midsummer and early fall in direct rosponse to the I'!lean temperature and its 
a ttendan t effect upon the \-later. To ,clear the pumping plant trash racks of 
collocting algae during summer seasons 1946 through 1949 re<luired in oJ.wess of 
8,000 man hours of labor arld during this l)eriod 400 or more dum-p-tn'1..ck loads of 
debris 1'JOro removed. Investigations conducted by Bureau of Reclamation v/'Ood 
control-research technicians and Hercules Pm1der Company chemists revealed rosin 
amine D acetate, a product derived from a modified rosin, to be a powerful but 
inexpensive algaecide. Trial demonstrations of this chemical at 10 parts per 
million to algae-infested drainage '.'Tater in 1950 effectivol:;r destroyed most ·al 
gae filaments throughout the entire length of the treated drain and as a result 
the labor crews engaged in forking material from puraping plant~trash racks im
mediately,."ere transferred to another activity. Field applications of rosin 
amine D acetate during each 1950 and 1951 seasons have demonstrated tho dosir
ability of introducing chemical during early spring and again in late summer 
bofore eithor algae filaments or reproducible neutral sporosbuild-up in great 
numbers throughout the ' system. Applications of chemical at Ilointa 2 miles 
apart throughout the drainage not''lork, using 10- to l2-parts per million con
centration of algaecide for l5-minutes contact time at each introduction point 
nm'" is recommended. At t~lis concentration fi ,sh mortali ty is loti! and the proba
bili ty is remote that ''Iarll'.-b 1 0 oded animals could ingest a lethal <luanti ty of 
chemical-charged wator. (United states Department of. Interior, Bureau of 
Reclamation, Regional Office, . Bouldor City, Nevada). 

. . '. ' . 

Effect of translocated herbicides on subm.ergod tissues of aquatic plants. 
Oborn, Eugene T. In order ,to grov, divorsifiod ~rops on muCll of the land in the 
",ostern United stat:Js it is necessary to supplant the moisture provided by na
ture in tho form of rain, sum", etc ~. \"i th addi tional ,,'ater 1:1hich reaches farm 
lands through established irrigation c?l1al di_stribution systems. The se systems 
fre<luently support heavy gr01."ths of vascular aquatic plants 1:T11ich prevent or 
slm'" dOVTll the pa!qsage of ''''ateI' • . Since ,reducing the .carrying capacity of a canal 
makes it necessary to 'deprive some po tentiallycrop':'i.Jroducingland of the 1'0

<luired ,\'later to bring tile crop to-a satisfactory harvest, it is imperative to 
keep the '''atenla:rs open. . 

Thig :report desrr1'ibescertain pertinent investigations which suggost im
provod and more' effective field techniques to accomplish a soluti.on of til0 pro
blem at hand. 

Broad- and narrm,,-loavod cattail, "Tate r sedge, true Hatorcress, true 
''lator''leed, American pond",oed, )lorned pond1.'Toed, loafy pondvreeQ., Richardson l s 
pond~'!8ed, gigantiC sago pond11Oed, and slender sago pondvlOed plantsl"Tcro trans
planted from tho field directly to contain~rs ,,,i th as li the--root di sturbanco as 
possiblo. Spraying of the SUb~!lOrged aquatic plant mat'crtals in the '''ater drained . 
tanks \,Ias performed ",i th a one -<luart capacity m,ode,l A, Sure Shot pneumatic• sprayer. Lethal effects of 2;4-D ester appearodto be transmitted through the 
immersed cattail leaf, past the 1,-;aterline, and into tho- crm\Tnof the plant. No 
shoot regro\V'th devoloped in estor treated plants. 

1lhen 'broad-loavod cattail roots \-,e.ro immersed for 24 hours in 10 )?pm of 
the salt and ester formulations of 2,4-D, arid the estor fOrlIDl.lation 'of 2,4,5-T, 
effect of the passage of tho systemic herbicide s i -nto tho- plants ,,,as evidenced 
by the fact that no shoot -regrm-,th \'las in o"vidence eight "100ks -follo",Jing loaf 
ha,rvest. 
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When aerial herbicidal troatmon ts ,,,ere made the fo11o\\fing single or re- · 
peated 2 j 4-n applications \'1ore off.:;ctive in obtaining complete, or nearly com
plote, eradication of the \\fater'tTOeds grow'ing in tho soil bottom of tho treated 
tanks. 

Pounds . Numbor of Porcontago 
Plant specios treated per acro troa tmunts eradication 

American pondT:!Ood 10 1 95 
Broad-leavod cattail 35 1 100 
Gigantic sago pondweed 20 2 95 
Horned pond1tlOed 11 2 100 
Leafy pond1tfood 5 1 100 
Narrot-J-leaved cattail 15 1 100 
Richardson1s pondwced 12 2 98 
True tva,torcress 10 1 100 
True wat8nroed 5 1 . 100 
I'!ater sedge 27 1 85 

A study was mado of tho changes in cattail root reserves in underground 
plant parts \'Ihich are due to seasonal growth phenomena. ~ieekly measurements 
,,,ere made throughout the entire growing season in an [1,ttempt to correlate bolo1t!
ground carbohydrate root reSGrves t'li th easily observed above-ground phenomena. 

Broad- and narro\'1-leaved cattail roo ts shOl,'!ed considerable variation in 
the amount of carbohydrates present during thegro1:ring season. Highest carbo
hydrato \1aS pre sen t dlU'ing the "rin ter d.ormancy pe riod and lOHe s t carbohydrato 
Trias associated ''Ii tho production and maturation of male and female fruiting bodies. 
Root reserves are lol'! from the time of the first appearance of the fruiting· 
stalks until pollination has been completed. 

In the narrow-leaved and broad-leaved cattail gro1!Tth si te s, no t inundated 
by "Tater, roet reserves were ata minimum when the plants had attained a height 
of approximately 100-130 cm ·and 50-120 cm above the ground line rcspocively. 

Crop tolerance stud.ies indicate that it is safe to use "later passing over 
~"ater plant areas sprayed \.,i th systemic herbicides after wasting the first five 
minutes of \'Iash water. . (Division of ''feod Investigations, BPI S.A.E , USDA, in 
coo'peration \oJith the U. S. Dept. of the Interior, Bureau of Reclamation). 

Ag,uatic "TOeds in \"estern Oregon. Jordan, G. L. and Freed, V. H. Thore 
has boen some ~"ork dono on ag,uatic t'leeds. This type of weed does not assumo tho 
importance in Oregon as it does in other regions of the tITostorn states. This 
problem is not too vJidespread but is confined to certain localities such as a 

• 	 few irrigation and drainage di tches. HO\'1ovor,· ,Anacharis densa is rapidly becom
ing a menace to certain lakes. This weed has becone established in several 
lakes of southl,!ostern Oregon and tho rosultant gro,"rth is so donse that it pro
hibits boating, s1trir.uning, angling, and loggingoporations. 

Tho main \'Toed in irrigation and drainagedi tchos is Typhis latifolia 
(cattail). The most effective treatr.lent on cattailh£1,s been this formulation: 
3/4 pound (a.e·.) butoxyethanol estor 2,4,D, 4 pounds 70% sodium TeA, and 1/2 
pint multifilm. This is applied in 25 gallons of solution to an aroa of about 
1800 Sg,uaro feet. 
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For tho .~acharis problem at this time there is no effeotive troatment. 
A unique problem in solectivi ty is confrnnted hero. How can this ';'6.:3d bo 
treatod "lith a horbicide at an effectivo con..ontration and not leave tho lake 
desti tute of all aquatic lifo or kill all of the fis}l. This aquatic is vory 
resistant to chemicals and furthermore it sY)roads very easily by vegotative pro
i.)agation. Having thoso characteristi:ls, it is only a matt~r of time beforo t~).o 

Hood sproads to all usable \.,a tors in tho s ta to. 

As Oregon obtains about 1/3 of its income from the tourist trado, the 
occlusion of its lakos; by this Heod will constituto a sorious loss of income. 
Likewiso, if this weod becomes ostablished in tho irrigation systoms of the state 
a seri!"lus economic. . loss may onsue. 

Experimonts are being conductod to detormine t:l0 valuo of .A.nac:laris 'Ivhon 
us ed as a mulch. This vTood contains 3% ni trogon on' an air dry basis which is a 
dosirable fe.ctor in that it doos have somo f~rtilizing valuo. In compariso'l 
,·lith poat ' moss vhen used in mulching nelv lEWlll soodings, Anacharis appoars fa
vorablo. It doos not hav~ tho 1;l8.tor holding capacity that peat moss has, but 
on tho 0 thor il8..."ld, seodings have a moro vigorous groon grol.,th VIi th Ana,clk'wi s 
due to til0 added ni trogon. Exporimonts conductod to dotormino the rate 8f bac
torial doc0P.lposi tion of .:\nacharis havo disclosed y ot anothorfactor. In aoout 
h-,TO veoks in tho process of docomposi tion, t:!lej'O apT)oars to be a toxic sub
stanco liberated "r~lich inhibits tho germination of bontgre,s s. This suostc;,l1CO 
may bo oxtracted I,d th e~thGr. .An eX'porimont Ivas conducted in which A'laci18,ris 
vas oxtractod 1:Ti th ether. Tho extract Ims nixod .in thELsol1 in greonhouso pots. 
rr1ho Anacharis from "Thich the ..:;xtrac t ~vas tal::en \vas also mixod in tho soil in 
tho greenh')use. Thoso pots Horo Jilanted · to bontE;rass. The Anacharis troated 
pots allcmod tho grass to grol!! 1;Theroas the 0xtract troatodpots '\loro oarron. 
Also, thore still romains t~J.e p(lssibili t~rofusing J\L'8.Ci13.ris as foddor. Chomi
cal analysis shm.,s that this plant is nutritious, comparing favorD,bl~rwith alf
alfa. 

Secondly is tho problem ')f chomical control. Chemicals aro expondve but 
it is hopod t~lat utiliZation I.,ill holp to dofrB:Y oxponses. It is thought to bo 
impractical to control t~lis \'TO cd by utilization, t~l.oroforo, c~lemicals \'Till 11avo 
to com..:; in to usc in the final analys is. 

:'To no 'If tho COi.lmO~l horbicidos nro ,ffoctive· on Anacharis at concentra
tions low e,10116h to bo prac tice,l. An intonsivo scr00ning program has boen so t 
up to findpossiblG chemical killors • . To date; thore havo been approximp,tel~c 500 
chomicals t..:;sted. Thoy are boing tosted Quali tativol~r at 25 })arts per million. 
Romembor the.t the chomical has to kill tr,e .<\nacharis "ri thout killing all 0 thor 
aquatic life in tll0 lakos and that tho cost of treating Go lnke at 25 parts l'],.)r 
million \.,i tll oven the choe,pest chomicals is very exponsive. 

Classifying tho c210m;icals that h?,ve proven toxic thus fn,r into {sro'Lt;0s, it 
has boon f01Ll1d that the aromatic amino compounds · are toxic the highost percent
age of tho tine. ·Tho. q'\l.e,rtornary amnonium cODpounds havo also proven very toxic 
to tho plant. The next step \·.Jill bo to conc1,uct quantitativ~ tests on the ci'l(;mi
cals that [1,ro toxic. In this me..nnor it is hQP" d to na rr01'T t l~.e nUmb~r of com
pounds to a few vlhich should give us an idea o:~ tho t~'Po of corrpoUJlds nost toxic 
to Anacharis. Further '"0r!~ T:lay De nocossary in ordor to obta,in tho (l.osiroc1 o.c~ 

groe of soloctivit~r botl'l'eon the fish and,t:lOaquatic I'Toeo.• Groups of CO!'l:)OUllcls 
toxic to 11.n[:',c;,12.ris listod in ordor oftoxocity: (1) high toxicity - heav;y metals; 
(2) intorr:lediate toxicity - aron.?tic amines, quaternary arnmonium cOr.1pouncls, p:lon
ols, ~iJoly chlorinated cOr.1pounds ' [1,;'ld phenoxy con})ounds; (3) lou· toxici ty ~ cliphon
yl d,erivativos, bonzeno derivativ~s, and napthalono compounds • . 
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PROJECT oIl EMERGEN°T .AQ.UATIC WEEDS 

Jesse M. Hodgson. Project Leader 

SUMMMff 

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 (:ElP~ angus~

folia), narrowleaved cattail. The other report concerns fie d tests to 

control Nebraska sedge (Carex nebraskensis). 


A combination of the butoxy ethanol ester of 2,4-n at 4 pounds and 
5 or 10 gallons of diesel oil with enough water to m~e 160 gallons per 
acre was foUnd to be the most effective chemical treatment to control 
common cattail in a test conducted by Tirrrrnons in Utah. Other chemical 
treatments fourtd to be less effective in order of decreasing effective
ness were: 4 pounds 2.4-D plus arrnnonium sulfammate at 30 or 40 pounds 
per acre. , 4 pounds 2.4-D as amine plus co-solvent. 4 pounds 2.4-D acid 
plus co':"solvent. and 4 pounds 2.4-D·as ami.ne 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 i.mmersed for 24 hours tn 10 ppm of the 

salt and ester formv.lations of 2.4-D did o not make any shoot regrowth 

for eight weeks following in a test reported by Oborn. This report 

appears under project No. 10 on page 137. Oborn also found that car

bohydrate reserves in the roots of cat tan were lowest from the time 

of first appearance of fruiting stalks until pollinationowas completed. 


Bowser reports field applications of a mixture of 1.5 pounds of 2,4-D 
as amine or sodium salt, 8 pounds trichloroacetic acid, and 3/4 pint of 
sticker spreader in 100 ga+lons of water applied as a drenching spray at 
500 to 600 gallons per ~1:t!J).C:e higrJ.y effective 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 cuttings per season below the 

owaterline were more effective than 3 aromatic oil sprayings at 160 gallons 
,per 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. TIllS 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 HerobiciQ.al oils t 
of the Lion Oil Compa"1Y at lOO gallons per acre each time during the season 
gave 90 per cent eradication of the Nebraska sedge in one season. 

, REPORTS OF INDIVIDUAL CONTRIBUTORS 

Effect 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 ~rrigation .dtaincana:L · , 2,4-D, 2,4,5-T ora mtx~ure 
of the two were used ln all treatments; in most cases at 4 Ibs/A. Acl<J., 
amine, ethyl ester, and butox;y-ethanol formulations of 2,4-D were compared 
at 4 Ibs/A, the latter being tested also at rates of 3, 5, and 6 Ibs/A • 
.Additives tested in combination with the amine form of 2,4-D included am-
monium sulfamate at 10, 20, 30, and 40 Ibs/A, sodium TeA at 10,20, and 
40, lbs/A, sulphuric acid, a co-solvent, and a soap spreader. The co
solvent was also 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 butoXYE;.thanol 
ester of 2,4-D at 4 Ibs/A. The total spray volume in all treatments was 160 
galS/A. A.U treatments were replicated ' twice on plots two rods long. rrhe 
original spray applications were made June 15-16 when the cattail was }O5 
feet tall and in a rapid growth pre-heading stage. One-half of each plot 
received a second treatment Ju.ly 30....31, 1950, thus provid,ing a comparison 
of one and two applications of each treatment. 

Cattail regrowth in 1951 showed thecombina.tion Of diesel oil and bu
toxyethanol ester of 2,4-D to be definitelY-more effective than all other 
chemicals or combinations, followed in order by .2,4-D amine plus arrnnonium. 
sulfamate at 30 or 40 Ibs/A, 2;4-D ami.ne 'plus theca-solvent, 2,4-D acid 

. plus the 90-s01vent, and 2,l-l-D amine plus TeA at 10 or 20 Ibs/A. In most 
cases two applications were considerably mareeffectivethm a single ap
plication• . Cattail regrowth from the treat-roe-nts which included diesel oil 
at 10 gallons tmd 5 gals!A in combination with the butoxyethanol ester of 
2,4-D was 6% and 15%, respectively, from two applications and l.~o% and, 60% 
from single applications. 

'. The esters of 2,4-"D and 2,~',5 -T used alone without additives. were 
slightly more effective than the amine ail.d acid forins used alone . . However, 

.the -results from the esters of 2,4-D alone wet-enot satisfactory even at 5 
dIr' 6 Ibs/A•. The addition of the co-solvent greatly iilcreasedthe effect of 
both the acid and amine forms of 2,4-D. ThB ad.dition of ammonium sulfamate 
or sodium TeA to amine 2,4-n also increased the effectiveness on cattail . 
but ammonium sulphate, sulphuric acid, and the soap spreader apparently 
had no additional effect. 

,Re:treatments of surviviiig cattail growth were made in' July 1951 for 
the I6~reatment s which showed some promise from the applications made in 
1950. , Observations of· top-kill and regrowth made in August 1951 again 
showedthe combinations' of: diesel oil and butoxyethanol ester of 2,I-l-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 evaluati ons 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 Investigations, ]PISAE, USDA; and the Utah . ..A.gricul
tural Experiment Station cooperating). " " . 

Results with ,chemical and mechanical methods of controlling common 

cattaiI (Typha latifofia). 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 8lCperiment all treatments were repli 
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cated twice in two series of plots arranged systemmatically. In the 
1949 experiment the mechanical treatments tested were: cuttingbelov' 
the water line and. trampling below the water line (simulated chaining) 

, \three times, tt"';ice, and once dur~ng the season, res~ectivel~, in treat
ments begun at pre-heading (June 7), early heading (July 12), and fully 
headed (Aug. 5) stages of growth. The chemical treatments included 
spraying with an ethyl ester of 2,4-c.D at 3 lbs/A acidequivalent in 240, 
120, and 20 gals/A of water; amine salt of 2,W-D at 3 lbs/A acid equi
valent plus ammonium sulfamate at 10 lbs/A in 120 ganons of water; 
an aromatic weed oil at 160 gals/A, and a 1-2 mix,ture 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 applicaqons were made in the series 
beginning June 7 and only one 2,4-c.D treatment was made in each of the 
sedes that were begun July 12 and August 5. 

Cattail regrowth in the spring of 1950 averaged only 8% on plots where 
the cattail he.d been cut three times in 1949 as compared to 70. 20, and 57% 
regrowth, respectively. for three tra~pling, aromatic oil , spraying, and 
oil-water spraying treatments. Two treatrrents in 1949 started at the early 
heading stage were definitely less effective in each case. None of the 
single treatments made August 5 reduced tl£ stand of cattail significantly. 
Spraying with the ethyl ester of 2,4-D reduced the stand of cattail very 
li ttle regardless of the date Olil volume of appHcation. The amine salt 
of 2,4-c.D plus ammonium sulfamate reduced the cattail 40% from two applica-. 
tions and 25%'from one application. 

All 2,4-c.D treatments were d.iscontinued after 1949 but the cutting, 
trampling, op spraying;. and oil-water spraying treatments that had been 
started at the pre-r.eading and early headi~g 1;3tages in 1949 were continued 
through 1950. The cattail regrowth in the spring of 1951" after two years 
of these treatments, ranged from .5% to 37.5%. The treatments in order 
of their effectiveness were; cutting, oil spraying, trampling, .and oil..;. . 
water spraying. Tre$.ting three times eadl year starting at the pre-head
ing stage was more effective in every case than two treatments 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 staE'ies. 1m l?IDine salt of 2,4-c.D 
at 4 Hs/A plus ammonium sulfama.te 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-c.D treatments 
.. 	 to be ineffective. On the other band, cattail regrowth was reduced to 1% 

of the original by cutting three times or only twice in i95l, to 3% by , 
trampling three times, and to 6~5% by trampling twice. Spraying with ' 
aromatic oil 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 alQne. 

All 2,~D treatments were discontinued but the cutti~g, t~anip:ii~, ' '. 
oil spraying, and oil-water treatments were continued tlrroogh 1951. " The 
stand of cattail was further reduced by October 1951 to 1-3% by Cutting " 

http:sulfama.te


')r trampling to 1.1-30% by oil spraying, 8,nd to 20-30% by spraying vJi th the 
1-2 oil-,vater emulsion. A total of 460-630 gallons of aromatic oil ,'Tas 

used during the tltro years for the treatr.1ents using oil alonG e,S compared 
"ri th 167-276 ge.llons of oil por ,"',cre for the oil~\'!ater CL'1.ulsion. (Contri
buted b;! the Division of 1},)od Investigo,tions, B:?IS.AE,USDA, and tho 
Utah Agricnlt1lral Experiment Station cooperating). 

Progress Report on Field-Scale Developments to COYttrol Catta il (TYJ)ha 
s·op.) and othe~rnorgont Plants \vhich FreQue;lt Irrigation Systems in --
P8,cific SouthvTOSt: BotTser, Curtis 1'f., Emergent woods, primarily 
cattail (Typha-sPJ).) and frequentlyrushes (Juncus SP)}.) and sedgos 
(Scirpus spp. r. create vexing Hoed probleYJs in deep open irrigation dr:;:; iils. 
a11d to sone extent these plants conge'Ot ana. cause operating proble )'~ s in 
"later delivery canals. Spraying contact und fortified oils, periodic 
burning, al)plice.tion of 2, 4-D forr:mla tirms in each 1vater and in::lil-1',a,tor 
carriers have been demonstratodto be ineffective and undor existing 
condi tiol1s these operations C:'1.n be regarded only as suppressivo DeD-SUres. 

Mechanical rer:lOval of e),]8rgen t plan ts b~! drodging is an eXfJedient 
method of thinning the p13nt infestations but ir:ll:lOdiate rogro1,1rth fr0l:1 
undisturbed rootstocks quickly ',Jill reinvade the ditch. ' Crushinf, rlmm 
er.lOrgen t plants b~T pulling a heavy chain ovor the catt2,il beds has been 
proved effective ' if emergent ' plants are not severed at bases but Llerely 
are brokell dOivn into water of sufficient depth tho,t to again g r01,'J erect 
the vegetation Bust expend a considerable' qua)') ti ty of . stored-root reserves. 
Four or morc chainings, each spaced three ' tC' five I"roeks . apart ,or .at such 
tine \<Jhon regr01.;th attains height of 16 to 24 inchcsabovo the v,rater ' surfaco, 
normo.lly are required. 

Recent· ihvestigatim.ls by Inporial Irrigation District and Buroau of 
Rec18Dation field \'lorkors hc:we revoaleo_ a. n:j.xture of 1.5-:I)~unds·a~ id2,1.!.-D 
8.S tho Mino or sodiUD sal t, 8-pflunds trichll'lroacotic 8,cid, and 3/4-pint 
sticl:or-spreader in 100 gallons '",ater apj)li od as aconrsedronching spray 
at rate of 500 to 600"'gallons fluidperacrc to be hi~hly offective against 
t~·lO nost troubleso.'lC eDorgcrit \vced_ species. Invos tign,tionsi'ri th both 
ionic and non ionic sticb:::r-spreadors ii'lcoI'C)ora t ed in tho aforc10ntioncd 
mixture of horbicides have not rovea l od.su.periorit;y of either type 
product. The field-scale applications o:;f TCA .,.. , 2 ,4-D nix to control 
eDergent 'voods h2.ve beon so' effqctivo th2.t durin6, lS5l in excess of 
650 miles infcstoddi tchbanl;:s \·wre spray()o. in the Scuthvest. Fron 
observations of tho field domonstrations it h2.s beon noted that cOE~leto 
foliage coverage is necos-sary ' to insuro sucC.c'ss of sprayir!g .oper8. tions .· 
S-praying shculd be perforned prior to sood-ho2,ddevelopmont, or 2,t a tine 
irm.cdiately folloNing flush of sl)ring gTOllt:1 but beforo p lal'lts have attained 
such height ana density to nak,e foliage covernse inpractical. United 
States D~partr.lOnt of Intorior, Bureav. of Rc'clv.L1Q,tion,. Rogi0J18.1 Office, 
Boulder Ci ty, Hov8,da •. 

Progr~ss Report on F{ cldTes t~toCobtt6l iebraska Sbdgo (Caiox 
nebraskensis). " lTirth, Laurel D. In late iicq' of 1948'-chenicai tests 
\1rOr8 nade to control jlTobraskn, sedge grov1ini~ in, and at tines, cOLrp l otoly 
over small farn.laterals. Application of eI.moniUJ.1 and sodiur:1 tric\ loro
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acetate at 326.7 pounds per acre and Sinox General, 3 quarts in 30 gallons 
of #2 d.iesel 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, LHH7, and 19-37 by the Lion Oil Company 
of El Dorado, Ar~sas, were made by the Goshen Irrigation Dis trict a.t 
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 oil per acre. The rates for the 
straight oils varied from 414 to 218 gallons per acre at each of three 
applications spaced one month apart. Results indicate~ tr~t three applica
tions of 100 gallons per acre each for three times during the season should 
glve 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 
1951 on three different irrigation districts of the North Platte Project. 
The oils were applied at 100 gallons per acre for three times during the 
season at variable dates. 'J.1hree of the applications were made during 
condi tions of high humidity and cloudiness wi th some w<'?-ter droplets on 
the leaves. Avery poor top kill resulted from those applications even 
though the oil appeared to cover the leaves thoroughly. One plot was 
inadvertentl~ burned off between a first and second spraying and had a 
short 4" 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 gallons of diesel oil per acre was applied three times, one of 
which was during a period of high humidity, to give onlya 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 alte~nate burning and 
spraying with various contact herbicides, soil sterilant plots, 2.4-D 
in aromatic oils and wi th TCA, and pasturing studies. United States 
Department of Interior, Bureau of Reclamation, North Platte River District, 
Casper, Wyoming. 
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Physiolog~cal 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 seedlings treated with 
CAID in dust form had significantly hig~er tqtal nitrogen, florganic nitrogen" 
(by difference) and water content. Ammonium nitrogen) nitrate and nitrite 
nitrogen were sign.ificantly lower in treated plants 0 These results suggest 
that CAm may inhibit nitrogen absorption$ may shift the nitrogen equilibrium 
toward "organic" nitrogen and may block nitrogen utilization within the plants. 

At Colorado A & MCollege, potatoes have been used to study ·the mechanisms 
of action of 2,4-Do 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 isoleucine, phenylala
nine, valine, gamma amino butyric acid, lysine,:; glutamine, alanine, threonine, 
asparagine, serine and aspartic c.cido These results suggest that 2,4-D may 
act to free transaminases and oxidative deaminases from their bound substrates. 
A high level of these enzyrJes might act to speed up the transamination or 
oxidative deamination of &mino s:3ids . 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 (6-methoxy-7-hydroxy-l~2 
benzo pyrone) to the herbicidal action of 2~4-D•. We had previously suggested 
that the increased concent!'ation of scopoletin in 2,4-Dtreated bindweed, . castor 
bean and toba~eo plants was the direct cause.of 2,4-D phytotoxic action. In 
order to obtain data on the possible universall'oleof·scopoletin in 2,4-D 
treated plants a survey of SBspecies of common weeds, grasses and shrubs was 
made.. Of the total only B spe~ies of untreated plants. contained scopoletin. 
Treatment with 2,4-D did not cam~e its accumulation if it was not already 
present. Plants containing sC9poletin before treatment accumulated it after 
treatment, and in those tissue,S s!1,own .to be dead by sprouting tests ~ These 
studies show that although s·copoletin is probably not universally present, it 
is closely correlated with the disturbed metabolism of certain species treated 
with herbicidal dosages of 2,4-D. Scopoletin may be a model system illustrating 
a broader implication, ioe~, that auxins change the course of normal metabolism 
so that abnormal accumulations of normal metabolites occur which finally 
result in deatho This idea supports those recently published by Van Overbeek, 
Blandeau and Horne. 

Recent work by the Division of Weed Investigations, UoS. 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 quack
grass, caused leaf chlorosis in the two kinds of treeso Spectrographic and 
chemical analyses showed leaves from treated plants contained greater amounts 
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of copper, manganes-e,s:t~icon, phosphorus, . magn~sium., calcium, sodium, 

potassium and chl~rideQ 


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 ·.Colorado A & M College suggest that a 
major reason for such variability is soil tyPe. Best selective action over 
a range of rates with both chemicals has been secured ona loam soil ~ with ·high 
organic matter content, whereas poor to no selective action has been' secured 
on clay or sand of low o~ganic matter cont"ent-, 

Chemical and herbicidal screening studies 

" An annotated list of herbicide 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, germ.ination: seed test.s, tests with 
excised plant parts and miscellaneous ' tests. Details of o.ther _. published or 
unpublished tests are solicited by your commUtee . f.or inclusion in future 
W. W~ .C. C. research reports. 

The Oregon State College workers have continued screening tests for -both · 

pre-andpO$t-emergence herbicides" . Applications often lPC derivatives were 

made pre-emergence to soil in which oats were p-lantedo . The most phytotoxic ' 

chemical as indicated by-weight of tops was ' 3 amine IPG.. Tests indicated 3
chloro 2tolyl IPCand 2,4 dimethyl IPC to have most residual toxicity. 


The 'UnionCarbide and Carbon Company chemicals ' Noo 1700 and 5722 were 

evaluated as pre-emergencE? herbicides on oats and mustard. Both showed 

phytotoxicity. ' Results were not compared to a standard material. 


Five derivatives of 2,4-Dwere screened for : pre...emergence effects on 
mustard, peas and oats. Two showed non-selective ·herbicidal effect, one showed 
slight selective effect against mustard inoats, -anci; two slight to no herbicida;L 
effect. 

Oxanilide and oxanilic acid were compared tolPC ~d . 2,4...D ethyl sulfate 

as pre-emergence herbicides on oats and mustard. " Post:-emergencecomparisons 

were made between oxanilide, oxanilic acid.,. 2,4-D and endothaloOxanilide and 

oxanilic acid as pre-emergence herbicides showed but little activity. Used as 

post-emergence spray 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. Endothai and oxanilide were similar" 


Comparisons of lPC, ..'3-chloro IPC 'and Maleic hydrazide as growth inhibitors 
on bent grass lawn indicate ' that IPC may slow growth without loss ofgreen . 
color which is characteristic of both maleic hydrazide . and J-chloro lPC. The- .: 
effect of IPC did not! last as . long as the other t wo- chemicalso 

• 




REPORTS OF INDIVIDUAL CONTRIBUTORS 

Relation of pH to the penetration and translocation of 2,4-D in plants. 
Crafts, A. We -Since~he demonstration of the activation of Sinox with acid 
salts such as ammonium sulfate, it has been recognized that penetration of 
organiq herbicides depends upon the reaction of the applied so~ution~ 
Experiments proved that anyone of a number of acids and acid salts will 
activate dinitro salts ~ Furtherjl the same rule applies to salts of pentachloro
PIU:1I:101 and other substituted phenols " The amlllonium salts of such' compounds are 
mOJ'e active th.a,n the sodiwn s~lts beca~se tneyare inl;le:r.ently more acid. 

In seeking an explanation for such activation it was proposed that un-- ' 
dissociated molecules of the phenols could penetrate the cuticle and enter 
the plant more readily than the anions of the salts .. Consequently any repression , 
of ionization would enhance penetration" CompJe te association of the phenol 
molecules would 'not be required so long as the terbicide solution were buffered 
on the ac~d side because, as soon as undissociated phenol molecules enter the 
plant from the applied solution, association of others will take place 'by mass 
action. ' 

After introduction of 2,4-D; field observations and controlled experiments 
proved that the'same generalization applied to this herbicideo Theammonium 
salt proved more effective than the sodium; the nonpolar esters were two to 
three times as effect,ive .as the, salts; the acid ,as a. su.s pens ion, Qr " emu~sified in 
a cosolvent was highly effect:tve" ' 

In five controlled experiments with 2,4-D acid and one witfl 2,42 5-T 
using 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 hydrogen ion in the solution results in inhibited translocation" 
These eX;:JGriments involved curvature tests with beans and black-eyed peas 8 

They were replJ,cated in some cas(~s five times., in others ten timeso 
Solutions contai'rting 500 ppm. of'2,4-D acid were usedj an unbuffered 

solution of 2.'14-D acid at this strength has a pH of 3.. 3; its absorption and 
translocation as indicated by the 'bean test lies 'between values of solutions 
buffered torR 4 'and pH 30 Because a solution buffered to pH 2 gives higher 
values by the iJean test, a~sociation values beyond the pK point appare:_tly 
enhance absorption( " This strengthens the 'conclusio:':1 that association is the 
critical factor involved Q 

Suspended 2,4-D acid presents difficulti~s in field application; an 
emulsifiable.acid 'formulation has proveq. v.ery ~ffective on Russia:n~~?pweec:l 
where absorption and transloca'Uon are critic,al factors. Ce.rtain non-vola'~iJ,e 
ester formulations seem to offer much promise along the same line o Apparently 
they are effectively absorbed by brushy species having thick cuticle. 
(A contribution from the 'California Agricultural Experiment Stationo) 

Free aminO acids in ' potato tubers altered by 2, l~-D treatment of plants" 
Payne-,;-ierle, Jess Ful'ts;andRuth Hay~ A numberofwdrkersllavestudied-the 
effects of natural and synthetic plant hormones on nitrogen metabolism. A 
survey of the literature has failed to show 'a critical study of the free amino 
acids in plants treated with natural or synthetic plant ,:h6rmones.. The free 
amino acids, especially glutamic acid, have been shown to occupy a key position 
in the interpretatiqns of the mechanisms of respiration and protein synthesisQ 

~ 	 Investigations of the free amino acids in 2,4-D treated Red McClure potatoes 
were begun at this station in the smmner of 1950. Samples of control and treated 
tubers were frozen, allowed to thaw and the proteins precipitated with ethyl 
alcohol" Filtrates were concentrated to 1/5origjnal juice volume by 
evaporation~ The technique of one dimensional and two dimensional paper partition 
chromatography was used. The amino acid spots were developed by spraying with 



ninhydrin in ethyl alcohol. ' Relative: densities of ·the spots were measured by 
a 'Welch Co. densicron No. 2150 with a green filter. A summary of the effect of 
2,4-D treatment is sh.oVl.'11 in the following tabl'e., 

Effect of 2,4':"D 	 treatment on free amino acids in tubers· 
of Red rffcClure potatoeSll *l~ 

Min. differ~nce 
spot Mean densi- Standard req. for 
No. Amino acids chron units deviation signifi cance 

Trea-:'ed Centrol Diff. .05 .01 
1 Isoleucine, 

phenylalanine 1. 63 1. 95 -.0.32 0.13 0.03 0.04 
2 Valine, gamma amin:) 

butyric acid 2.06 ·2.35 - ,29 .18 .14 .19 ' 
3 Lysine 1 .. 46 1.58 - .12 ,,14 ' .11 ,15 
4 Glutamine, alanine 2.47 2.82 .35 .14 .11 .15 
5 Threonine 1.110 1.58 - .18 .10 .08 ".11 
6 Asparagine 1.78 1.93 - .15 .10 .08 .11 
7 Serine 1"h6 1.56 - .10 .03 • 08 .11 . 
8 Glutamic acid 2.68 2.57 - • 21 .15 .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-dmensional chromatograms, appeared in 
c'oncentrations too' small to meas-;ue. 

~~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 other amino acYds in the treated tubers. ' If one 
considers the interlocking mechanisms of photosynthesis, respiration and protein 
synthesis, 2,4-D may act to free transaminases and oxidative deaminases from 
their bound substrates. Th:;"s is in accordance with Eyster 1s theory. Act'9ptance 
of this idea would account for the accumulation of glutamic acid. (A 
contribution from the Colorado A & H College,) 

Correlation between soil type and rates of Sodium TCA and 3-Chlora IPC appli 
cation for pre-emerge;1,'C8 grass control. BlOUCh, Roger and Jess Fults• . When field 
results with 3-ChlorolpC and Sodium TCA were being tabUlated at ' the close of ' 
the 1951 growi·:lg season, cei."tain inconsistencies appeared. Identical l'iltes 
of application under identical temperature and moisture conditiehs proJ~ced 
totally different results in several localities. In the Greeley area, for• instance, 3-Chloro IPC at l~ 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 CoUins VIti thout apparent injury to the crop. 
An analysis of the cenditions present in the various testing areas revealed 
one variable, the soj.l typeo In ordeT to test the validity .ofthisfinding, . 
three wid"31y divergen':, agricultural soil types common to northerriColorado 
were selected and pl&ced in deep flats. These soils, Valentine fine , 
loar.w·sa::-,d, Fort Collins:} C"1m, and Terry sjlty clay loam were planted to 
fie2.,d d6jJ"::,hs with sugar b8c::ts, oLions, sweet clover and alfalfa:J wild oats, 
m:U~_etJ barley, and cre'st 3d wbeo.tgrasso 3-Chlo::,o IPC at '3; 6 j 9 J and 12 . 
pOUYlds per acre 1 and Sodium TCA at 5,10} and 15 poul1ds we::.°e 'compared against 



untreated checks in each soil type. Results conclusively show that the selective 
effect against .grassesof either chemical per . unit 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 rat~ 
injured crops on the clay, whereas sugar beets were uninjured on the loam at 15 
pounds per acre of ~.CA.· Barley did not appear in any of the fl~ts conta.,ining 
the sandy soil, but germinated and grew normally at 6 and 9 pounds per acre 
of C-IPC on loam. The other crops and grasses respo~1ded si1nilarly~ 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 -factor than is texture. 
This is brought out by the similar lack of resistance to the .actionof the 
chemicals by both sand and claYG 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 appliedo 
Differences -in residual effects on these various soil types .~ill also be studied, 
in an attempt to arrive at a,usable index for det.ermining rates of application 
of pre-emergence grass herbicides., (Contribution from the Department of Botany 
and Plant Pathology, Colorado A & M Collegeo) 

The relation of scopoletin (6-methoxy-7~hydroxy-l:2 benzo pyrone) to the 
herbiC'idaIaCtTon of 2,Ti~D •... Johnson, Milton and Jess-1: Fults . Duringt;he 
summer of 1946, it-Was discovered that the leaves, stems and roots of tobacco 
plants sprayed with herbicidal dosages of various 2,4-D formulations accumulated 
a blue-fluorescing compound visible in ultraviolet light, This was isolated 
and identified as the.coumal~in derivative 6-metho~'~7~hydroxy-l: 2 benzo pyrone 
or scopolet~no This same chemical has been shown' to .accumulate in tobacco 
plants infected with tomato spotted wilt virus and .in. potatoes infected with 
leaf roll viruso The growth inhibiting action of sbopoletin on elongating 
,~vena roots has been established by the agarblapket t~chnique~, Its occurrence 

; 	 asanormal metabolite has been established in Avena roots) tobacco and bindweed 
sterns and roots. The mechanism of growth ,inhiPlting action appears to be inter
ference with sulfhydryl (-SH) containing dehydrogenase enzymes 0 These facts 
suggest that 2,4-D interrupts normal&etabolismin such a wa.y that abnormal 
accumulations of normal metabolites occur whicQ. 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 phytotoxic · 
levels of 2,4-D; (2) the relationship between the accumulatJon of normal metabo
lites and tissues killed by 2,4-D; (3) what cornmon plants normally contain .. 
scopoletin and (4) what flUorescent compounds other than scopoletin occur 'which. 
might be used to test the hypothesis in the same manner as scopqletin. A sUrvey 
of 58 species using paper chromatographic methods and ultraviol et light 
absorption data has shown that scopoletin occurs in 8 species" These were 

• 	 bindliveed (Convolvulus arvensis), stiff mentzelia (Mentzelia nuda) ; fringed sage 
(Artemisia frigida) J nightshade (Solanum tri,f1oru,"n), common mallow (Malva 
neglectaTand cocklebur (Xanthium italicum), castor bean (P~icinus co'i'iiiIiiffiIs) and 
tobacco (Nicotiana tobacum). Twenty of the 58 species contained flourescent 
compounds other than scopoletin and 27 species contained no detectable 
fluorescent compounds (butanol extractions). There were 14 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 2,4"D. Only 
one of the five contained scopoletin, ioee, bindNeed. The absolute amount 
increased after treatment o No scopoletin was found before or after treatment in 
Canada thistle (Cirsium arvense), hoary cress (Lepidium ~), Russian knapweed 
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(Centaurea picris), ,,or leafy spurge (Euphorbia esula). petailedstudy of the, 
bindweed samples showed that scopolet:Ln accumulated. ,in stem and root tissues 
which greenhousesprouting tests showed to be dead. ' In other wQrds "depth of 
kill ir was well correlated with the accumulation of scopoletin. , Thes,e ,studi.es 
show that although scopoletin pl"obably is not universally present, -it: is closely 
correlated ,with the disturbed 'metabolism of certain species treated with ' , 
herbicidal dosages of 2 J4-D.Ftirther studies of the accumulatio'n of other , 
fluorescent, normally occurrii1gm~tabolites are needed. (1\ contributiorifrom ". 
the Botany and Plant Pathology Section, Colorado A & M College.) " 

The effect of CMU on the nitZ:9gen metabolism of beC\n Elants , ~aldwin, 
Roger, and Freed, V.H~ The purpose of this work is to-gIve a preliminary 
report on the e,ffects of 3 (p-chlorcphenyl) 1, 1 dimethylurea (eMU) ,upon the 
nitrogen metabolism "of bean plants. _ " 

Number 10 c_a~s, ',cut to 2/3 their origirial height viere filJ,.ed vd th sand 
and planted with black wax beans. As the plants were emerging, . CMU wa,s 
applied asp': dust , (0.005 ;gm, .GIVIU per can). When stunting and mild chlorosis 
had occurred, the plants w~re harvested, weighed, dried, and reweighed. ' They 
were then ground up and analyzed for total nitrogen, nitrate and nitrite nitro
gen, amide nitrogen; and amrnorlium" Symptoms of CMU pOisoning were also noted. 

The treated plants were significantly higher in total nitrogen, 
"organic fl nitrogen (determined by difference)) and water content; significantly 
lower in amrnoniumnitrogenand nitrate and 'nitrite nitrogen.' No a.rni.de N was 
observed in ,either treated ,or untreated plantse 

Symptoms of CMU poisoni.ngare as follows: The leaves and qte!lls curl; 
General chlorosis c.ccurs ,in the leaves, starting first on the edges of le,ayes' 
and on olderleayesc.. Roots are bra~ched more ,and are shorter than untreated 
roots. Seedling.s eIru?rge chlorotic. 

Three hypotheses ,for the effects of CMU upon N metaboli.sm were 

suggested by the results of, -ihis experimento 


1. 	 CMU may inhibit nitrogen absorption. 
2. 	 CMU may shift;,the ~qt+i1ibI'i1,1m toward organic nitrogen •. 
3. 	 CMU may tie up or blQck the nitrogen and render it useless to 

th~ plant. 
None of t h ese hypotheses is in opposition with the others, so it may be 

that the effects of CIVIU is " a combination of two or all three of the factors. 
(A contribution from Oregon State College.) 

" 

Screening and. evaluation techniques for herbi.cides. Swezey; A. Wo 
Tests-ror-FOIIar-Gonract-ACtIvity " --- , 

1. 	 Spray test . on ,foliage-can use crops and weeds grown in pots and sprayed , 
with atomizer. Determines rapidity of injury, estimated percent injury, 
value of addhiveso Crafts & Re.iber, Hilgardia 16:487. (19J-I5)~ . 

2. 	 Test with SUbmersed waterweeds -- use st,ems of. Potomogeton spp~ . 
immersedfpr varied times in toxicants as aqueous ~olutions or emulsions •• 
Qr thoxylene is the standard. Shaw, ' J. Iv!" U. So Dept. I~t. Burl>' Ree. , 
Denver,. Clillorado and Oborn, E~T. U. s. D~Ab, B.P. I~ SAE, Denver, Colo. 

3. 	 Drop tist 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 0 ,Shaw, J. M. U. S. Dept. 
Int., Bur •. Rec., Denver, Colo.' . 

40 	 Test with flo.ating 'l'fatefiveed, Lemna minor -- Similar to test "2" but 
uses a surface floating plant with leaves and roots. Fromm, Science 
103:474 (1946.) . 


Soils Tests 

5. Soil persistence test - sOils treated w:l_th cheinic~l arid several ' crops 
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and 	weeds growno Persistence determined by repeated harvesting and 
replanting" Robbins, Craft's & Raynor. Weed Control., McGraw-Hill . 
Book 	Co e, New 'york~ (1942.) . 

6. 	 Soil leaching test-- chem~cals applied in solution t.o top of 2 
3 ft ~ cylinders of soil 'and then cut soil cylinder"1rit6 sections and 
plant with seeds e ' Crafts, A~W. Hilgardia9:470 (1935 .. ) 

Transl~cation tests 
7. 	 Spray test with mesquite seedlings..;-top half only of plants sprayed 

with herbicides. Epinasty, chlorosis, defoliation, bark fissuring, 
callus formation 'noted on sprayed and unsprayed portions. U. S. D~ A. 
Forest Service, Southwest Forest & Range Exp. Sta., Tucson, ArizonaQ 

8. 	 1eaf'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 plantso 
King, Contr. Boyce Thompson Tnst. 15: 165... ' . . 

9. 	 Drop test on tomato leaf--growth-regUlators placed on leaf 'in 0.01 
rol. drop' and typical responses' graded 'by arbitrary ratings and 
analyzed by rank technique. Hitchcock &Zirnrnerma,n, Contr" Boyce Thomp
son Inst. 76: 225 (1951) and Mullison·, Bot. Gaz. 112, June, 19$-1.. 

10. 	 Drop' test on bean':"similarto ''''9'' but data interpreted fr.om !Ileasur.ements 
of leaf expansion" BrDwn &Weintraub, Bot .. Gaz. 111:448.. ' 

11. 	 Drop test on bean--siinilar to "911 and 1110" but translocation of growth. 
regulator determined bYbending·of -stem and rapidity of penetration 
and translocation by cutting out treated portions and measuring 
response .ohrest of 'plant.. Day & Crafts, Botany TIiv. J Univ. of ' Calif- , 
ornia.· 

12. 	 Drop test on b~an--simi1ar to 119", "lOU 'and "11" but ·effect . of chemical 
measttred by weight of' stem growth ' after treatment'o :2,4....D used as 
standard. Thompsqn, "etal.Bot. Oaz. ~107 •. 

13. 	 Paste application of 'growth-regulators--similar to "911 , l~lO"·and lill" but 
growth-regulators applied in a Carbowax or lanolin pasteo, B,?al, 

;; Bot. Gaz. 106:1650 . '. . ' ' .' 
14. 	 Inj ection test--systemic chemicals are inj€cted int.o growing plants e 

Ro.ach, Ann., Bot ~ N,.S', J ': 155 (1939). ·' _. . 
15. 	 Field test with me?quite-tips of branches .,of plants in the field are .. .. 

imrriersed in herbiddal solutions for varied exposures • .Observations · 
are made as to activity of chemical on rest ·of plant" .Mostly growth-
regulators used. Fischer & Young, Research. Rept. NC'NGC, 1949. . 

16. 	 Oil spray test on be·an..;.-entire plant 'sprayed in enclosed qhamber with, . 
toxicant dissolved in non-toxic oil.. .Weight of plant parts is 
'criterion; 'used fOT growth':'regulators but can be used for .contact •. 
herbicides. Swanson, BotQ Gaz ~ 1070 . 

Tests with Germinating Seed ' 

- Ii; Root elongation test with corn seed-.-ger;ainating. seeds tr~ated with 


• 	 growth-regulators ar.ld root elongation measured. Thompson, et ai" " , 
Bot. Gaze 107. . . 

18. 	 Germinated radish seed test--both radicle and hypocotyl measured as 
index · ofactiyity. of low (0 ..1 ppm) concentrations of growth-regulato~s. 
VanOverbeek, Science 103:472 (1946) 

19. 	 CU9umber seedtest--similar to 1118"0 Ready & Grant, Boto Gaz. 
i09:39Q (1947). 

20. 	 IJentils seedlings t'est--effects of growth-regulators measured by 
phototropic activity_ . Mentzer. Chemo Abs. 43:1833 (.1949) 

21. 	 Cress seed test--measures 'inhibition of root growth of garden cress 
under carefully controlled conditions o Audus. Univ. College, Cardiff, 
Wales. 

http:index�ofactiyity.of
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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~ Boto 37:224 (19S0) 

Physiological ,Tests with EXcised Plant Parts 
23. 	 Avena coleoptile test--sections placed in nutrient media will elongate 

if treated with auxin-like materials. Bonner, Jo GenaPhysg 
17:63 (1933). 

2h. 	 Pea curvature test--etiolated 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. Amsterg 31:S9 (1927). 

2S. 	 Bean stem test--etiolated stern pieces placed in solution of toxicant, 
indoleacetic acid, sucrose, and buffer. 2,4-D and AS203 used as stand
ards. Used for phytocidal measurements of insecticides. Cassida & 
King, Jo Econ. Ent. 44:737 (19S1.) . 

26. 	 Avena curvature test--auxin in agar block placed on one side of 
decapitated coleoptile; index of activity is amount of curvatureQ 
Went et ale Phytohormones. MacMillan Company, New York. 1937~ 

27. 	 Tradescantia test-- protoplast coagulation, nuclei browning after 
chemical treatment determined by microscopic examination. Lepesckin, 
Ber. Deut1 Boto Ges. 1908). 

28. 	 Drop test on bean stems-~etiolated stems treated with micro-syringe 
and activity measured by stem bending. Am. J. Bot. 38:43S. 


M:scellaneous Tests 

29. 	 Nutrient culture test~-plants grown in nutrient culture and treated 

by adding toxicants to. nutrient solut:i.on. Robbins, Crafts & Raynor, 
Weed ControL. McGraw-Hill Book Co., New York (1942.) 

30. 	 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.Gazol12, June 19S1. 

31. 	 Test with 2,4-D, Sl*--growing aquatics treated with l* labeled growth
regulator. Translocation measured by geiger counter and autoradiograph. 
Oborn, Eo T. U. S. Do A., BPlSAE, Denver, Colorado. 

32. 	 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 herbicidal treatment. 
Miller, Contr. Boyce Thompson lnst. 14:4430 

33. 	 Fumigant test--root of morning glory suspended in large ·flaskand 
exposed to gas (CS2) vaporst Root pieces then planted to determine 
sprouting. Hannesson$ et al, Univ. of Calif~ Agr. Expo Sta.Bullo 693. 

34. 	 Fumigant test with soil--a complicated apparatus accurately measures 
rate of gas flow through soile CS2 used. Hagan, Hilgardia 14:83 (1941.) 

3S. 	 Pollen tube test-chemicals applied to pollen tubes to determine effect. 
on cell division. Eigistiet ale Am.JburoBot~Dec. 1947 SUPPg

• 	 (A contribution from the Dow Chemical Company.) 

Determination of the effect of ten carbamates on Lolium perenne L~ 
(Perennial or English ryegrass).Freed, Virgil Hq andKosesan, Willy H.
Ten carbamate compounds were screened in the greenhouse during 19S0 and 19S1 to 
determine their effect on perennial ryegrass sown in gallon cans and dusted with a' 
1% dust at the rate of 4 pounds per acre. The top growth was harvested when S 
inches high in the control cans and ryegrass resown to determine the residual 
effect of the chemica~s. Three replications were used for each treatment. 

http:solut:i.on
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Ryegrass started emerging- 5 days after sowing in. the con;t.rolcans followed 

by a smaller number af seedlings in the treated cans at: abautlO days following
the sowing 0 . 	 . . " . , 

The harvested weights of tap growth were as 'follaws: 

Treatment . Grams 


'. Total weight 
3 hydraxy IPe 0.80 
3,u dichloro IPe 0.u3 
6 ethoxy 2 methyl 3 chIara IPC . 0~u2 
B napthol IPC 1.77 
2 benzathiozole IPC 1.9u 
2,u dimethyl IPe O~lB 
3 chloro 2 tolyl IPe 0.u7 
2 pyridine IPC 0.52 
o acetophenone IPC 0.15 

3 amine IPC 0012 

Cantrol u~15 


In the resown cans germinatien was even threughout and superficially 
there was little to distinguish one treatment from another. A lapse ef 38 
days fram the time af application ef the 10 carbamates had greatly lessened 
the toxicity.. The residual .taxicity seemed to. be evident with 3 chIaro·· 
2 talyl IPC and 2,u dimethyl IPC. (A centributian from Oregon state Callege~) 

The effect af Unian Carbide and Carban chemicals 1700 and 5722 an the 
test plants mustard and aats o F:reed, VirgilHo--Chemicals 1700 and~722 
were screenedOn aats and mustard grewn in gallon cans in the greenhouse during 
March, 1951e Ap~lica~ian rates in this trial. w-ere 12 05~ 25, and 50 paunds per 
acre far chemical 1700 and l~ 2, and 3 gallons per acre far chemical 5722$ 

Herbicide 1700 was dissolved in a small amaunt ef acetone with· an . 
emulsifying agent added in water. Herbicide 5722 was applied as an emulsiano 
Twenty-five oat grains and an indefinite number ef mustard seeds were planted 
in 10 gallon cans and were given a pre-emergence spray using 3 replicatians fer 
each treatment~ The tap grewth was harvested and weighed when several inches 
high and the cru~S resown to. determine the residual effect. 

Bath herbicides gav-e stunting and distertion af the aat seedlings. 
The severity ef the stunting and distortion increased directly in prapertien 
to. the rate applied. ~he total weight of the harvested top grewth decreased 
directly with the increase in rate of applicatien. The average tep growth 
weights for herbicide l700 ' were 2 ~ 92, 1092, and 0072 grams ranging frem the 25 
peund to. the 100 pound rate o.f application. For herbicide 5722 the weights 
were 2$62, 6092, and O~70 gra~s rapging from the 1 gallon to. the 3 gallon rate 
of application. The contral plet weights averaged lu grams a 

The percentage germination for mustard was decreased by the applicatton 
of either herbicide even at the lowest rate~ · Inboth cases the plants shewed 

• 	 more vigor and darker green .foliage tha.n the check plants. Comparing germina
tion on the basis ef 10Q%germination for the cantrol 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. Ori the same basis herbicide 5722 
gave 24, 3u, and 18 per cent germinationQ ,After removal of the first'crep the 
cans were resewn to. determine the residual effect of these herbicides'. ' Results 
taken 117 days after spraying shewed a slight residual effect on the 'eats at the 
100 pound rate of application in the case of herbicide 1700 0 No residual 
effect was apparent in the case of the mustard. Herbicide 5722 shewed no. resi 
dual effect for either oats or mustards (A Contribution from Oregen state 
College.) 



The effect of ~ number of ~,~-~ derivatives ~ mustard, peas,~ oats. 
Freed, Virgil H~~ive 2,4"'D derivatives vvere screened iIi the, greenhollse 
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 applied as a pre-emergence · spray using · 2· replications per 
treatment. Harvesting occurred when the control plants were showing strong 
grov~h. This Was followed by resowing and harvesting to determine the residual 
effect. Rates of application used were 5 and 25 pounds per acre. 

Results 	of first sowing: 

Plant Material Germination Growth 
Mustard 1. 2,,4-D ethyl alcohol none none 

2. 2J4~D ethyl sulfate none 	 none ' 
3. 	 2,4 dichlorophenyl greatly reduced stunted 

ethyl alcohol 
4. 2,4~D methyl ester normal 	 normal 
5. 2,4-0 ethyl formate normal 	 normal 

. , 

Oats 1. 2,4":D ethyl alcohol slightly reduced ' stunted 
2. 2,4-n ethyl ,sulfate, greatly reduced stunted 

,3. 2,4 dichloro .phenyl normal normal 
, ethyl alcohol 

4. 2,4-D methyl ester, normal 	 normal 
5. 	 2,4-D ethyl :formate reduced at reduced at, 

high rate high rate' 

Peas 1. 2,4-n ethyi alcohol n.one 	 none 
2. 2,4-n ethyl sulfate none none 

, 3 • . 2,4 ,'dichl9rO phenyl none none 
ethyl alcohol 

· 49 2,4-n methyl ,ester normal normal 
5. 2,4-D ethyl formate normal 	 normal 

The results of the second planting were taken 40 days after spraying. 
The only residual effect on mustard in the second planting was a ' 95% 
reduction in . germinat~on at the 25 pound' rate of ethyl sulfate and stunted 
growth at the 25 pound rate of 2,4-D ethyl formateD Both 2,4-D ethyl alcohol 
and 2,4-n .ethyl sulfate reduced the germination and stunted the growth of the 
second planting of oats.. .No second planting results were obtained on peas due' 
to root rot. (A contribution from Oregon State College.) . 

Determination of the toxicity of oxanilide and oxanilic acid in 
comparison to othermater'ials. Freed, VirgilH.'hese"teS'ts-:w9recarried 
out in the greenhouse using oats and mustard sown .in gallon cans for test plants. 
The materials were applied as' pre-emergence and post-emergence tteatments. The 
materials for pre-emergence included oxanilic acid at the rates of 1, 5, and 25 
pounds, oxanilide at 1, 5, and25 pound rates, IPC 1, 3, and 5 pound rates and 2, 
4-n ethyl sulfate at 2, 4, and 8 pound rates. Tile ma-:terials-for post-em:ergence ' 
treatment were oxanilic acid and oxanilide at the , same 'rAtes 'as for pre
emergence, 2,4-n at 1/2, 1, and 2 pounds and endbthal at 1,·2, and 4 pounds 
per acre. Three replications were used for each treatment~ · . 

As a pre-emergence treatment, neither , the oxanilic acid nor oxanilide' 
showed much activity. IPC was very effective on the oats but not on mustard Q , 

The 2,4-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 gave 8. slight stunting of mustard at the 25 pound 



rate. Oxanilide had nO effect. on oats but stunted mustar5i at the 1 pound 
rate a.ld killed the mustard at both the 5 and 25 pound rates, the kill at the 
5 pound rate being 50% and 80% 'at the 25 pound rate with the remaining 
plants being yellowed ,arid stunted in both cases. 2,4~D had no apparent effect 
on the oats at any rate but the mustard was killed at all three rates. Endo
thaI ,had no apparent effect· on the oats. 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 show'ing yellowing and leaf burn. At the 4 pound rate 80% of the mustard 
plants were killed with burn. At the 4 pound rate 80% of the mustard plants 
were killed with the remaining plants showing severe injury" (A contribu
tion from Oregon State · College.) 

Grovl"th inhibition of grasses. .. Laning} E.R 0 Jr., and Freed, V.H. 
In an attempt to inhibir-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 replications. Treatments were made in 
June with the weight of the grass clippings taken 1 week and 3 weeks after 
applicationo The color of the grass was rated 7 weeks after treatment. The 
chemical treatments included IPC, 3chloro IPC, and maleic hydraz.ide, each at 
2 and 4 pounds per acreg " . 

Results obtained at each clipping date ind,icated that maleic 
hydrazide at both 2 and 4 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 treatmentsQ The 
3 chIaro IPC treatment retarded the grass growth to a certain extent but only 
at the 4 pound per ,aGr~ rate, which also caused a moderate amount of injury 
to the green coloring of the grass. IPCgave satisfactory inhibition of the 
grasses for 2 weeks, after which recovery was complete o IPC did not cause a 
reduction of the green coloring in the grass as much .. as did the other ' two 
treatments. The IPCtreatment also did not last over as long ~ period of time 
as the maleic hydrci.ziq,e or the·3 chloro IPC. (A contribution from Oregon 
state College.) . " ' 

The effects of TeA on some fruit trees and seedlings. Bruns, V. F. 
Initial injury toapricor-and prunetrees fromsoil applications of the ammonium 
and sodium trich1oroacetates (ranging from 54.5 to 218 Ibso/At') for the ' 
control of quackgrass was in the form of leaf chlorosiso Yellow spots appeared 
first between the veins of' the leaves. This yellowing gradually spread until 
entire leaves were affected and ultimat-ely fell from the trees. Moreover, the 
tips and margins of the leaves appeared brown and br,ittle. Spring and summer 
applications of, TCA,caused leaves on old branches near the bases of the trees 
to be affected fi~st, 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. C. Cannon, Chemistry Section, Utah State College. 
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Determinations in per cent of ash 

Apricot leaves PrUne :leaves' 
Soil' Sciil " Soil' Soil 

treated untreated treated untreateu , \ 

Copper 
Iron 

0.0014 
0.14, 

0.001 
0.08., " 

0.0014 
0~06 

0.0008 
0.08 

Manganese' 00 006 '0.002 '0.004 0.00] 
Silicon 0.2 0..1 0.2 0.'1 
Phosphorus 0~6 0~2 0.4 0.2 
Magnesium 1.5 0.7 0.9 0.9·:· ' " 

Calcium 1.8 I.) 1.5 0~9 
Sodium 0.7 003 0.5 0.]" 
potassium 404 306 3c5 207 
Boron (not determined) 
Aluminum (not determined) 
Titanium (not determined) 
Chloride 0.. 06 0.0}5 . 0.03 0.025 

Copper, iron, and manganese are accurate to 10...15% of the reported 
values" The rest of the spectrographic determinati ons were done by a semi
quantitative method and indicate the general range ot concentration., 
Chloride was determined by a turbidimetric method. 

Interpretatlon of these data is difficult since the minimum, and maximum 
tolerance ranges of ~hevarious elements for leayes of apricot and prune trees 
in this area are not availablefl Although conclusions are thus limited, some 
valuable leads for further study may be afforded. , , 

In nearly all cases the analyses indicated grea'ter qua:ntities of anions 
and cations in the affected leavess 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 t,hat several of t!1e elements may have beeh 
suffiCiently excessive to cause ch:orosiso The 71 and 20 per cent increases 
in chloride in the affected leaves of apricot and prune tree2, respectively, 
also indicated the possibility of translocation of the TCA. 

Undoubtedly the metabolic processes were seri'ously disturbed, since the 
analyses indicate a departure from the normal Mg: K; Mg:, (K,LNa.), arid Fe:Mn 
ratios and' als,o an inc:i:'sase of 100 and 200% phosphorus in the affected leaves. 
(A contribution :rom the Division of Weed Inve~;tigations, BPISAE, USDA, and 

• Washington Agricultural Experiment Station cooperating:') 
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PROJECT 13. 	 USE OF HERBICIDES FOR ConTROL OP 1;JEEDS IF DRYING 

AHD HATTmING CROPS 

Chester E. Otis, Proj~ct Leader 

SUHI1ARY 

This project signifies recognition by the Western Weed 
Control ConfDrence bf the important DrobleD of preparing crops 
for harvest. v,feed control experimenters a1"e rightfully interest e d 
and involved in this Hork because the materials 11s ed p_nd Droblems 
to solve nre uS1.w_lljT v ery sir,lilur to those found in the fl old of 
vwed conti'"'ol. 

Thre e HOl'"'kers sUDnitted eight r e:iorts disc:lssins rren.c,rv r)s t 
treatl,lent .of flax, castor Dcans cmd l e[';ume anc~ gr[~s s soed crops. 
They point out the ~eeds for crop maturation and the advantaGes 
wh ich a ccrue fr'orl succe s sful proGrams. 

Clwmicccls in cOtlf18rcial usa[;e n::.'") e Diesol or (,_rom1lti c oil 
fortifiod 1.,oTith DN [,;e !'lora1 \v8ed l~illers or pontachlorophcnol and 
etrow:t tic oils alono. Othel'"' chemicals offer·5_Y'..G :q i'")or,lis e are s OC.J_UIn 
acid cycmm,lide, borate-chlorate mixtures, sodiu~l nonochloroncetate, 
:8ndothal, Arml1o.to, ethyl xanthogen disulfide and sodium pent2_chlol'"'0
phenato. ' 

~ffec tive dosQGe and srray V01Wl0 eerond in pccrt on crop and 
Hoed Gons i ty and na tur i ty and on tor,lpe::.'"'a tw'")o D_nd hlllilicH ty. 

IIost treatmonts ar e applied by spray plnne but cround spra yors 
also ll8.ve a place 0 

. REPO::tTS OF InDIVIDUAL COWEBIBurOBS 

Preha rv8st spraving o.s a m00.ns of shatt e r-proofing and dry
ing hairy vetch cut for sood . . Furtick, H. R. 8.nd Fre ed, V. H. 
Extensive acreo.ces of hairy ~etch are harves ted for seod annually 
in 1;Jostern Oregon. Host years the vetch does not ripen uniformly 
throuGhout the field, numerous pa tcho s rer,laining groen nftcl'"' the 
rest of tho field hRS ripened sufficiontly to harve st. As a 
result, vetch is usun11y dr'ied in "d_ndr01"fS before threshing the 
sced. liany farmors frrvor combininc the crop standing Hithout first 
windrowine; to dry the gr ee n p10.nts because the -;')ods sh['~tter easily 
Hhen hnndled. 

Tho uses of various cOl.1Jlounds to (1,ry up th o green nre,'lS in 
vetch fields were tested in trials ncar Corvallis by Orogon State 

• 	 College durinG 1951. The effect of variouscor.mounds on sho_tter
ing Has also studied. EiGht cont8ct herbic ides ,,-TOre lJ.sod on ono 
quarter squaro rod p lots in a screening test to detorminotheir 
ralativo offoctivoness for dr;'{inc up the unr:Lpen8c~ '15_nos. Th o 
herbicidos us ed ~Jere soc.iuI1 pentachlorophenate, 3ndoth8.1, ronta
chlorophe nol in oil, dinitro genoral in oil, trichloroacetic acid, 
e thyl xanthocen disulfide, s OGluro1 isopropyl :c2,ntha to, Amr:la te, and 
nn 2_ronf~ tIc oil. Addi t :Lonal p lot 8 ~",ere sprftycd Hi th 18. tex {',nd 
moth~r l cellulose in em n.tte:l!1t to rrevont sho_ttorinc. 

The aroY.lntic oil, :8ndotho.l, dinitro cenoro. l in oil, nnd e thyl 
xanthoc;cm GisulfiC_e l"Joro the nost effective llOroiciGes in this 
scree!1ing test. The mean ranking of these COI,lpounds Q8 to percent 
n ecrosis ranGed f1'"'0[;1 65 p or cent for ethyl xo.nthoGon disulfic_e to ' 
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90 per cent necrosis for the nror,latic oil. The plots l·rore harvested 
for soed snrrries to be used 1n g-orminationtests of both tho . vetch 
and tho ont con~Rnion crop. . 

Tho aromatic oil showed [;, decided shatter-proofing effect on 

the vetch ryods. Loss shattoring on tho chock ~lots wa s also 

observed with the latex and methyl cellulose. All throe of these 

compounds rosulted in the pods being difficult to throsh. In 

order to throsh the s eod from tho Dod:s, a hieh cylinder speud had 

to be used Hhich crac:zod r.18.ny of the soeds • 


. f1'ho resu.! ts of this trial indica to that sevornl compounds iU'IO 


pl"omis ing both for drying and for sha tter-proofinG vetch. The 

biCgqst difficulty encountered in this trinlis Getting PGnetra~ 

tion or the henvy vatch growth. broBbn stato College. 


Tho uso of contact horbicides for prCharvestdrving of tall 

fo·scue. Purtic1:, W. TI. and Freed, V. H. Prod.tic e rs aftnll 

foscuo sGodhavo shoHn considornole interost in llCLrvesting. the 

crop sto.nd.ing. Cor,lbinins fe 's cues for soed prosonts ' the problem of 

having the crop ('~ry enough to nvoidhuatinc of tl-J.'G' sood durinG 

storage. Since this crop shatters roadily as the seods ripen, it 

is difficult to havo dry S(JGQS Hithout excossivo shnttorinc. 


Conta ct herbicides wara~creoneddur!nc the 1951 crop ye~r . 

to doterl.1ino their rol['.tivo offoctiv aDoss ' in' cQlls.i ng necrosis of 

tall fes cue jus t prior tor iponins and tl18 ir offo ct 011 the ar.lOunt 

of seed sha ttering. In the scr ~oning trial individuo.l ~lnnts of 

heteroGenolis genetic origin wore sprayed "lith fourteon different 

contnct h6rbicidcs, using two volur.ws of nnplic[ltion.· Herbicides 

S cI"eened in this to st Horo S odiu.m. pGntnchlorophenate, pentachloro

phenol in oil, chlornte-borate nixture, dinitro general in oil, 

sodim,l thiocyanate, trichloroacotic acid (TCA), sodium isopropyl 

xnnthr.. to, is opro;;yl-U-pheny.lcc.rbB.niato" LIPC) , " isopropyl-N- (3

'. chlorophenJI) cfLrb&ma to (Chloro IPC), aroma t ic solvent, Endothal, 
ethyl xanthogo n disulfide, .monochloro.aceti.c. t.lcid, ,f, nd. N!lmato. 
Fi \To' ropl i C [~ t ions \-Jdr0 'us od f or ench' volurn..e: . of.. .$.;';p ;ti~g.:t~.() r:r~ .. Tho 
two volu,,"':lcS of f1.pplic~l ti6ri used inthistrh,l Here 20 8.nd L~b.cubic 
centimeters par plant. Ench plant was rated as . to fornge density, 
head typo, nnd maturitybeforo bciing sprayed. The plants wore 
rated as to ' total percontase necrosis f1v6 d~ys following the spray 
applicntions. Tho soeds "'vcrc ho.r'Vostod 2nd blill:od Qccording to 
treD. mont for [!;err:lino. t i on. 

Aroma tic solvent, pontachlorophenol,' AIn'TIn to, and monochlor.o-: 

acetic o..cid Gavo the hi[!;host porcentar;o of necrosis, r8.nging from' 

nn estimatcd 50 to 75 ~or cent. The o~timnted riucrosis caused by 

nntural rip~ninG of the choc1: plo.nts rtin [:od fron '2 0 to 25 per 

cent. Thore v.Tas no a:ppare n t dif ference ~)otHe en v Olur,loS of 

ftpplication. 


In ordor to dotorr.1ino Hhethor or not the use of contact 
horbicidbs incroased t~o amount of shattering, n "second tri8. 1 0 a s 
ostnblished in. nn nttompt to Met!.sure difforoncos in sho.tterinc 
betvlOon treatments on tnll fescue 'I)l,:mts of tho snr,J.or,enotypos. 
FOUl" horbicidos--Endoth8.l, sodiuI:1 ponto.cblorophonnte, dini tro 
gener'al, and ethyl xilnthogen disulfido- -\Jerous ucl ht tllO ra tos ." 
on three clonal gonotypos with t'ivo replic e.tions for oachtreatment. 
Tho volume used on each p l8.nt W8.S tHonty cubic centimoters" The 
day follovJing applicntion of th(0 herbicides three. sffirrplus Hith . 
four panicles per snm~le wora selocted bn onch~l~nt and tHisted 
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together and ~lnced in bags. Th e plants were r a t e d fiv e days 
folloNing spraying for the porcentogo necrosi~. The bAGgod 
paniclo snmpl e s wore harvostod ond tho seed shatter ed out into tho 
bag weighed. The nvorrcgo Hoight inshattorod SOGds as measured in 
milligrruns r2.nged from 78 to 130 milliC;rEuils. Tho high Gst a VGrago 
HoiCht in shntt e r od soods TJ8.S obtainod from the chock plants, 
indicating tha t the usa of contact horbicides dbes not increaso 
the amount of s oed shGttoring. 

Tho r os ults of theso trials indicate d that several contact 
herbicidos show nromi8o 2S drying ac;o:1tsfor preharvost tr eatmont 
of tall f os cue grown for s ood a nd th2.t dryln e; of tall f o s cue in 
the h ard-dough staGe prior to nornal ripening "'rill not incrcG. s o 
tho rRt e of sha tt ering. Orogon Sta t e Colloco . 

Pr~'"lrvo st dryinr\ of Lotus corniculo.tus TTi th horbicides 2S 
2. Denns of harvos ting tho crop standing. Furticl:, W. R. and 
Freed, V. H. Loss of sood ~uo to shatterInG is a n~jor ,robloD 
in tho production of lotus seod. Tho stano.nr>G. hc.rve stinc ::ll'oceduro 
involvos cuttini3 2nd drying lotus in wiri~l;'ows beforo throshingo .. 
Combining tho crop stunding is lro1;)os sibl0 riuo to the continuod 
growth of the p lant at the time of seud ripening . Dirac t combin
ing should . docroe,s e th o amount of se e d sha tt oring duo to the 
l e ss enod amount of ha~dling involvod. Twe lve h orbicide s wero 
screene d on 1/4 s quar o rod Dlots of the Grange r strain of Lotus · 
corniculo. tus during tho 1951 crop yea r at Corvallis, Or ugon,to 
dotormine thoir"relative necrotic eff e ct on this crop. Herbicides 
used wore e th~l xanthogon disulfide, EndD~hal, a n a romatic oil, 
Sholl 11 wee d oil, pontachlorophonol, din~tro gencral, trichloro
3.cot1c Gcid, T)otf-.ssium cyan<} t o , socium 8.c1Ct cyam'.r,lide flnd potassium 
mothyl xanthE'. to. Tho PlE'. t orials [;iving tho hie;hos t percontaso of 
necrosis Horo tho ['.rorilP.tic oil, sodium pontnchlor ophonate, othyl 
xnnthogon disulfi(~o, dinitro go nernl., l'm.d sodium acid cyan<lmide, 
ranc; ing from nn 0 :J tLi18.t o d 70 per cont necrosis for tho nror(1("tic 
oil to 50 per cent n ocrosis for sodiur.l a cid cyo.namide~ 

Plot s amp l os vlo r o ha rvos t e d to obt::-cin sued for r;o r mim'. t ion 
t es t s . No ntt omp t Has n.~da in this trif'tl to combino tho spN~ye d 
plot. The tria l did c; ive indica t ions thnt sovor <t l cQ:ltc.ct he rbi
cidos ShOH promise for proharvost dr~Tini3 of this erop to pond t 
dir oc t combininG. Or oe;on Sto. to ColloDo . 

Exp oriments in tho provontion of sh2tt orinr; in Lotus 
cornicula tuso Buckovic, ~ichnrd, Fu~ticl: , W. R., and Fread,

• 	 V. H. One of tho main problems in tho production of birdsfoot 
trefoil pnd other l cgurlC s oed is lo~s of so ~~ throuch pod 
dohisc enc o . Loss os ave r ase ~bout 50 par co~t of the ~otont ial 
yield. An a dGqu <t t o method of control for this p ro~lem woul d not 
only gr ea tly increase tho ne t yield of this crop but could be 
npp liGd t o othGr simila r crops as 1}Iroll. Incroasos in s uo d yields 
would increaso the amount of s oed on the unrket, thus r e ducing 
tho price o.nd incroasing tho dennnd. . 

Among the factors associ~ted with tho dohiscence process aro 
air tomper2.turo, relo.tive humidity, moistur e contont of th G pods, 
and movemont of tho p lants. The shattering rate of pods has boen 
found to increase sharply as tho moistur e contont of .tho mature 
pods i s reduced. Tho gro3.tost increas e in this shuttering rat e 
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is notod when tho pods lose 59 p or c unt of thoir original Hoight 
throush moistur~ loss. Inviu'V.[ of this, . it a ppoars , thCtt if a 
film-forming cher:dcal could be found , '\-J'hich Hould r oduco or prevont 
tho los s of sarno of 'this nois biro, shC'!. tt,or ing could bo reduced. 

Therefore, ·fiold trialsHoroosteblishod at tho Astor Brnnch 
ExporimontStation, . Astorin., . .oreGon,'. and at tho .orogon Stat.e - \ 

Collogo ExpGr ii'i10n't Stc. t ion.,Corvc-cllis, .oroGon. In tho Astoria 
oxporimont, thirty.;;. one troil. tmun ts (15 cl-:,oY'1icals a t tHO rat os and 
one chock) itnd six rODlications Horo used on tho nlots lrhich con
sisi6d of six indlvid~al plants. Tho six p lants ~f on ch ~lot wriro 
troated by sprJ.yinc thechomical (dilutud ",lith wittor) on thOr.1 just 
prior to thobroim 1'> ad s tago • <Tho plo.:1tsHoro ,cut, on.r;cc d, C'.nd 
to.C;c;od n t rna tur tty • Thoy 'Horc thon ' dr10 d.. in tho oa C;S unc~e:r out
s ido I,Joathor c ondi t ,i ons • Repro s unta t i vc rZtndOr,l. s QT,lplo s woro takon 
from oo.ch bCtC;; two counts woro mCtdo--the nm~er of pods shatt or e d, 
the numbor of ~ods not shatterod, in tho chason samnle. Tho 
shD.ttoringrato IfJ8..$ oxpros,s()cic0S 8. pDrcontac;o of tho total number 
of pods 	 countod: . . ", 

Nur,lbor of r)ods sha t tore d x 1.0.0,.
Total number of p ods countod 

Summary 	of Rosul t,S: 
Avo. rat e of shattoring 

Chemical Rate for the six roplioations 
Check . 28.6% 
Barkwax l+ 1b s • /~J cre . 12.5% 
Barkwn.x . 12 Ibs./ucro 7~1% 
3-N · L~ Ibs ./o.cro 7.8% 
3--l'1 12 Ibs./ncro 9 • .0% 

Field t~ialsHo re cistnblishdd ,on a solid stand of birdsfoot 
trefoil at Corvallis. ThrooI'opllcn tions of nino .treatments 'Iwro 
made ono v,;eok beforo hnr'v8stinG-. Approxim~i. toly 1.0.0 brolrJn jods Hero 
gtithorod frmi e~ch ~lot and plncod in pipor bags. Tho Dods woro 
thon driod in thoso b~Gs nt roon ter:1p orc-,turusrancinc; from 5.0 to 
11.0 degreos 'Fahronhe it. Tho sha ttor1ncr2.to was ngain oxpres s od 
GS a por'contCLGo of tho tot a l count. 

Summary 	of Rosul ts: . 
Avb. rr..toof shuttorinG 

Chonicr..l !late of tho t~~0e roplicc.tions 
DOH Latex 513-K 1:1.0 CIITUtion - 53.9% 

J~ le'lDow Latex 513-K 1:2.0 dilution 5 :J. 10 


Dow Latox ·762-K · 1;1.0 dilution 47.8% 

Dow LA tox' ' 762":'1C·. , 1: 2.0 '(jiTution '.', 55.5% 


• 	 Sodium Acid Cyanamide '4.0 Ibs./ncro 20.4%, 
Sodi urll Ac id C ~Tanm,lido 2.0 Ibs./acro 34.5% 

r'BarktcJ8.x 16 Ibs.1[lOre ;)2. 50 /0 

:3nrkwax . S Ibs ./ncro 55~.o% 

Check 61.5% 


Conclusions 	 . , . 
1. Tho rate' of~nttoring ~ythe chock pl~nts is loss in the 

Astoria aroa tha n the ovor-fl~lAvoragG _ This is undoubtodly duo to 
tho onvironr10ntal .. factors, .. hi'f,hcr r'olc~ ti vo hu..rnfdi ti<)S for longor 
periods of timo, n.nd 10Hor . r.. vorflC;o ·.dny., t OIDporf. turos than aro found 
in inlnndnroas. ' 



161 


• 


2. The shattering rate vms reducec_ by r~anY of tho tr02tments 
used at Astoria. Tho t,,-J"Q chemicnls Hi.-li ch produ~od tl'le b03 t ro sul ts 
",!Oro 0arln'JQx and 3-Il, a fillil-forminG product of the IEnnesota IUnine; 
Company. Sodium Acid Cyall[uaide "JaS unavailable at tl12t time. 

3. Sodiur:1 /icid CYLCnamide producod oxcellont ros~l ts in tho 
oxporir,lOnt at Corvallis, Oregon, -and, of all the chGr,licLCls us·:;d, 
o.ppon:t'od to bo tho [(lost pY'onising. OI-egon St8.te Collcco. 

"yso ~ he:::--bicidos for control of \,JOdC,S i1) c~ryinl~:_.QE...1, I!20'ffinr; 
£sms. Jones, L. G. The preharvGst spra~!ing of a seod crop m.8.Y 
have ranny advnntage s f or a [;1"O','[or. Some of the wore inportr.nt ad
vantagos are ~ (1) it condi tions the crop so thn. t dir'uct corcbining 
is nossible, thereby avoiding windrowing and possible losses t~nt 
occur 8.S a result of wind damage to windrawod crops, (2) it Day kill 
or ret2rd groen Hoed broHth present 8t tho time of harvGst, (3) it 
porrni ts the grolJ(;r to Flake better use of optimum threshing condi
tions, Dnd (L~) it may per:lit tho crop to be narve3tod oarlier, thus 
preventing excessive seod shattering of certain crops. The treat
Dorit consists Df flying on 10 to 15 gallons of Diosel oil contain
ing 1 to 3 pints of DmJ or Sinox goneral wood killor pcr acre 1 to 
5 days prior to harvost. 

The developnont and uso of the troatmollthas O:3en in progress 
on alfalfa and f12x for several years. On Ladino clovGr and trefoil 
it has boen in procro.cs onl:r du1":Lng tho pr3sent and last soason. 

In tho c[',se of trufoil, the tren.t:r:lOnt is used pJroly as a con
ditioner to cause the foliaGe touilt~ to dry out, and to tough~n 
up raDidly enough to parmi t harv<Jsth:,g to bo started before tho 
pods hnvo dried ~ufficiently to shattor app~ocinbly. 

In some casos, only slight l,Jil tinr; of the stoms' beeins boforo 
the s8ed D ods s turt to po::; or dellis ce. ULder s:'lch cone,i t ions, 
harvesting nore,3.11y is done on tho same da~r the defoliLnt is 
applied, Hh:tch YilOnnS that Hhen the tor.lporaturo is 900 or abovo and 
Good threshinc HOn. tho:::-- prevails, opo:na tions may be stro,ytod III thin 
3 to 2L~ hou:es after aprIi C[~ t::"on. On tho othor hnnd, if tho teupera
ture drops uppreciably below 900 , tho intervul batlJOen dofoliant 
CLpplication 2nd the bOGinninG of hc_rvost mny rr:.::J.Go f:'on 1 to 2 days. 
It is important tho. t :::lot mope. thun a day's harvos t bo sprayod "vi th 
the defoliant Sl t nny one th18, since thling of thE:) subsequent 
harvesting operation is of the utnost importanco. The [enoral di
nitro defoliant material was usod at the rate of from 1 pi::J.t to 1 
quart per acre in 10 to 12 gallons of Diesel oil as the carrier. 
The lla teriD.l is usuall;~r applied by- airplane. It may be applied by

'. ]

Ground ribS effectively but usually roquirod 1'2 to bIice the amount 
of oil used in airrla::J.e application. 

(1) 'rype stand or grovJth that may be successfully troF"ted • 
The defoliants do best on mature, uniformly open stands whero the 
spray covors and kills ~ll green foliage o It does not Give satis
factory results on thick, matted, lodgod stands. Such stands should 
be cut rend windr01Jed to be threshed by a pickup combine for best 
results .. 

(2) How 10::J.g aftorsprayihr; beforoharvosting 1my be started? 
It 	depends on the crop. 

Trefoil - 3 to 24 hours n.fter spr&ying 
Ladino clover - 1 to 3 days aftor spraying 
Alfalfa - 1 to 3 ,days after spraying 
Red clovor - 1 to 3 days after sprayirtg. 
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· . (J) .lIoTt! much should be sprayed in advcnce of the threshing 
operation? 

.Trefoil - 1 day's run 
Ladino clover - J to 4 days! run 
Alfalfa - L-i- to 6 days' I'vn 
Red clover - 6 to G ~&ys! run. 

(4) \Jhy not spray nore at a Given time? Because each crop has 
some critical factor or fn.ctors that Hill affect the success of the 
o.pera tion if delayed much beyond the time interval. For example, 
the criti6al f~c~orfor trefoil is natural ~h~tte~ing. The ··seed 
pods dehisce na turally upon maturing or ~Jhen the hUlilidity is reducec 
below a certain minimum. 

Ladinb clovor. Recurrent growth and head shattering are the 
cri tical factors. Ladino is quick to start grmvth after cutting, 
grazing or spraying, and as soon as the young leaves s.ppear the 
effectiveness of the defoliant is diminished. In alfalfa the crit;
ical factors arc nod drop, seed shatterinG and recurrent growth. 
~Jhen the environment surroundinc the seed Dod is chanced, such as 
would -result from defoliation, pod drop and popping open of the 
podsls a natural s~quence. 

Red clover. Here the critical factor is head shattering 

and usually starts abOut 10 days after spraying. 


(5) Materials and ratos. Diesel oil--10 to 15 gallons plus 

1 to J pints of DN (Sinox or Dow general type) per acre. 


Fortified oils. Pentachlorophenol--J to 5 pounds in 4 to 5 

gallons of Shell JO with 5 to 6 gallons of Shell JO per acre. 


Annolos ~ and 11--10 to 15 callons per acre. 

Other produc ts that Dl8.Y be used but have not boen tes ted 


here: s odiu.m acid cyanaraide, s odiur.l chlort'.. to al1d sodium penta

borates, Endothal, ill1llate and armon:"Lum thiocyanate, Shell XP J and 

others. 


(6) Precautions. All c~eon pods that ar3 hit by spray are 

killed, renderinG the seed non-viable. Too nuch spray may affect 

gernination. 


Tender crops crowinc adjacent. to the defoliated crop may be 

injured by drift if care is not exercisodin the application. 

Agricultural Experiment Station, Univorsity of California. 


Preharvest usc of contact herbicides for control of weeds 
and maturation ot seed flax. Irvine, Milton B. Development: The 
new concept of the usc of contact herbicides for the preharvest 
treatment of soedflax Has first tested in the Irnperial Valley of 
California in 1947 and 1948. The need for such a ·treatment arose 
from the pre sence of bothers ome c;reen SUInri18r Heed gj.-'owth a t harvest 
time vJhich interfered \{i th direct ,cornbininc. It was determined by 
field testing that the applicfltion of a fortified oil by airplane 
a few days prior to harvest sufficiently dried the weed growth to 
allo1tJ direct combining and that tho trea tmont resulted in a higher 
recovery of seed from weed-infested fields. , i 

Treatment: The treatment consists of applJing a dinitro forti 
fied Diesel oil or aromatic ~TGed oil 3 to 6 days prior to harvest. 
Dinitro-o-secondary-butylphenol or dinitro-o-secondary-amylphenol 
is used, as a formulation, at the rate of 1.2 to 1.8 pounds of 
active chemical ingredient in from 10 to 15 gallons_ ot: oil, per acre, 
applied by spray airplane. .Other lilOthods' of application have not 
been generally uS3d o The amount of fortifier and oil used is 
dependent upon t~e densi ty and 8J,:ount of creen vJeed ljrm-lth present. 
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Dense crolJth, requires the ll,icher ar:Jount indicated Hhich, as a formu
lation, is 3 pints of a concraloil solublo dinitro fortifior in 

.15 Gallons of oil per acre. Like1r!ise, hunicl and cool \JGather indi
cate the use of the 11igherdosac;e. The use 'of strD.igJ:lt unforti~ied' 
aromatic or other oils ha,s not proved to reslJ.lt in suffic'iont dry- ' 
ing to warrant their use. . 

Results: The tre8. tment results in the drying of gree'1. lrleed .. 
growth so that direct combining c8:n be accouplished at, .harvest. time 
Hi thout l,Jindrowing or ~Jaitine; for the ~Jeeds to dry naturall'y •. 
Direct combining is generally preferred.. over windro~Nrng becausGof 
a saving .in tune, cos t, and results in a 'h:Lcher recovory of seed. 
One test in the Thlperial Valley showed an increase of a.4 bushel~ 
per acY'e in favor of preharvest spraying and direct -cor,:bining 8,8 

agains t ;"r.indrmving. , 
Thd'weeds that ~re generally a problem at harvest in the 

desertgroHinG flax, aroas nre nettle-leaved gOf)sefoot(Chenopodium 
murali)~ sour clovQr (Helilotus indica), silver-sheathed knotweed 
TP0TYi3on~ &rr.yrocol~o.n-r;'cowrion---sunffo1rTer (Helianthus annuus) • 

. An additional result from applicfction of fortifi.ed oi.LS is the 
complete drying of green flax ]loc~s and plants • . It has been de,ter
mined that. flax :'Jods which are r:mture to the point 1,vhere the seeds 
are pl'L'lInp and 'tV'hite -,.Jhenseen in cross section will niature. follow
ing preharvest sprayinc. 

DependinG upon the l.Joa ther condi tions, flax uill be ready to 
harvest 3 ,t 0 6 days [ollm·,ring appli cn tio::J.. ThetJarmor and dryor 
the '.,JOatlHH' tll.e nore rapid the dryi::1.r;. The earlio st date of com
plote drying fo].lolJinc treatmo:lt is the tine fiax ' should be harvested. 
A delay in harvesting may res~lt in excess dryinc and subsequent 
s ee.d sh8. tteriI,1G~ ' . . .... '.' . . ..... . . . 

Less doC1\:f:~Ge tlnd loss hOD.tlnc; ofh::u:'vosted' ,s't:T'Hl-rDsu1.ts from 
preharvest treatr;1ent. Tests have· s:~01-m that only-' 'about one-..:;ha·lf,· 
the dockaGe rcsultsfrO]-;l treated as cOl~lpar\.Jd with untreated fiolds. 

' The Dow Chemical Conpany. 

Preharvostuseof contact hor1L~cides f9£ dry_ing and matura
tiOn of seed alfalfa. Irvine, IIilton B,. Development: The us e 
of fortifiod oils · for theprehD.rv~st dryin8 of alfalfa· grown fOr 
seed is tho outgrowth of rosults that deve~oped , from thepreharvest 
sprayinG of flax. The problem in manY,alfalfa seed field~ is the 
presence of green alfalfa foliage and see~ pods at the time of 
harvest~ GreenVJeeds in seed alfalfa are' not generaJ.ly . a problem 
at harvest' tLl1e. In cases 1,.;here natural . drying does not trike 
place , alfalfa must be . cut andwindrm'ITed to . induce drying a,nd 
maturity. Rain; 'wind, and insects can damac;e.se e d in windrows and.• 
innost instances dire ct combining is preferred. '1'he us 0 of forti
fied oils sprayed prior to harvest dr-ies tho fOliago and ·' green seed 
pods (end permits dil'oct combinin£:. 

Trontment: Treatment consists of· a·pplying a din:: tro or penta':" 
chlorophenol fortified Diesel oi-l or [',romatic 1,Jeed oil 3 to 6 days 
prior to harvest. ~initro-o-sccondary-butylphonol or dinitro-o
secondary-amylphonol is used, as a formulo.tion, at the r{lto of .6 
to 1.2 pounds of active chemicnlper acre in from 7 to 12 Gallons 
of oil. Pentachlorophenol, as a fOIT:lUlation, is also used 8.:S a . 
fortifior 2.t the ra to ,0£'2.3 to 4. 9 pounds or o.n average of' l~ pounds 
'in 7 to 12 gallons of a hi[;h a:"'omatic ",Tood oil per acre • . Both types 
of chemicals are applied by sprey airplane. . . 

SOl~1e 1i1-:1i ted use has beon Y'lado of applyinG a dini tro fortifiod 
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oil-viater enuls ion Hi th cround equipnent. In this case, a r;lix con
sisting of 1 pint of a dinitro foruulation, IrJllich contains nbout · 
.6 pound of dinitro-o-secondary-butylphenol or dinitro-o-secondary
amylphenol, is used with 5 gallons of Diesel oil or an aromatic 
weed oil plus 45 gallons of lJater per acre. Results obtained from 
both airplane and ground sprayer are comparable. The dosage is 
dependent unon the density and amount of green growth present. 
Likel.Jise, humid and cool'tleather conditions indicate the use of the 
hir;her dosaGes. As in the case of other preharvest treatmonts, the 
use of straight unfortified Diesel oil or aromatic weed oil has not 
proved to result in sufficient drying to warrant their use. 

Results: The treatment results in the drying of [jreen alfalfa 
foliage and seed pods so that direct combining can be accomplished. 
The warmer and drier the teJon ther the more rap id the drying. 

Alfalfa seed that is Dlum.p and near maturi ty will completely 
'mature and the pods vJill dry followinc: treatment. Very little or 
no plant activity talces place beh!een treatment and harvest; con
sequently, any iIWlGture seeds -vJill not mature. 

Preharvest treatment results in the earlier direct combining 
of alfalfa seed than may be a cconplislwd lIhen natural drying prac
tices are used. This has proved to be an advant&[je (~len two seed 
crops are I3rown in the sane season which is practiced in some of 
the desert alfalfa seed growinc areas. 

This practice has becm.le established in alfalfa seed Growing 
areas and has been used on afield scale for three years. The 
Dow Chemical Company. 

Preharvest use of contact herbicides for dr:;'inl\ and r,:atura
tion of castor beans. Irvine, lIilton D. Developuent: The use 
of contact herbicides for the preharvest dryinB of castor bean~ for 
seed has resulted fron the type of harvesting procedure employed 
and the need for drying if harvested before frost. In the harvest
inc; of this crop, the entire nlant is cut and passes through the 
thresher, and successful seed sep2.ration is accomplished only after 
the:rlant is sufficiently dry from a killing frost .Qr from pre
harvest treatment. l1aximum plant dehyd.ration or maturation and not 
defoliation is the desired result. Test work during the season of 
1951 has indicated that the use of fortified oils is most suitable 
to accomplish maximum dryinc. t1eed control is generally incidental 
to the drying of the crop, [.1 though Green treed grmvth pres ent will 
be sufficiently dried so the crop can be readily combined .. 

Treatment: The treatment consists of applying a dinitro or 
pentt;l.chlorophenol fortified Diesel oil or aromatic \'JOod 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 callons of oil. Pentachlorophenol, as a 
formulation, is also used as a fortifier at the rate of 4 pounds in 
10 to 12 gallons of a hic;h aromo.tic ~.JGed oil por acre. Doth types 
of chemicals are applied by airplane. . 

Results: The treatment results in the dehydration of the entire 
castor bean plant and renders it suitable for combining. Some de
foliation of the leaves takes place but is iticidental to the dryinG 
of the stodk and green pods that are present. Treatment enables 
the harvest of this CI'OP prior to 0. l:illinC; frost. Trentr,lOnt li1ce
vJise prevents no.turo.l seed shattering of early set seed, vlhich naJ~ 
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oc cur if t:1e crop is allm,red to GO to ns tli::'''al maturi ty at t ilne of 
frost. . 

Inasmuch as cas tor bc~ai1s 'are often [rmJll as' a secondary cro]) 
in a double crop~inc program, man:r fa.rrners desire to harvest prior 
to frost so that a second or ",Tinter crope8.rl be plantod, In such 
cases, the pr~harvcst : spraying aff ords tt~ f0rmerthe choice Qf. 
picld~1[; his 'time of hal"'vest \vithout dependinG upon frost to matu::'e 
and dry the crop. 

This tre8tmGnt 'lAms first used on R 1!J.r~e c02.":1merc2.aJ. scale in 
the se~~bn of 1951 tind ~as widely emnloyed in the desert cas~or 
bean g::."'owinG areas. The DOvi Ch.erd. ca1 Comnany • 

.. . ' 
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PROJECT 14. ECONOMIC STUDJES OF WEED PROBLEHS AND CONTROL 

D. C.Myt-ick, Project Leader, 

In lieu of results of research in the field of this committee, its report 
oan cover only progress and a brief statement of the program on economic studies 
of weed problems and control. 

The work of this committee has develoIJed into the process of organHlng a 
regional program of research, Economic Studies of :Need Problems and Control, 
which we hope will be approved and sponsored by thevVestern Agricultural Economic 
Research Council. This program is being; prepared by ag;riculture.l economists in 
several western states and the Bureau of Agricultural Economics, U.S.D.A., for 
presentation to the cotmcil when it meets late in February, 1952. 

Need for the program is, (1) to appre.ise annu&.l losses and costs attribut
able to weeds in order to evaluate the over-all problem of weeds as a backgrolmd 
for expendi.tures and efforts devoted to the control and eradication of weeds, 
includingresEJarch B.nd experimentation; (2) to make economic evaluations of new 
weed control methods before they are offered for generel use; (3) to provide 
eoonomic appraisals that will assist fFlrmers s.nd others engaged in weed control 
in determining when control is needed or feasibJ.e, and in choosing among various 
methods; (4) to me,ke econordc and soCial 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 and coordinate economic stUdies of weed 
problems and control in the Western Region, to meet the needs outlined above. 
It will provide a means of exchange of ideas on approe.chesto the problems, 
methods of research and analysis, 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 technical information and interpretation, and with other 
agencies and individuals, public and private, engaged in weed control activities; 
(2) the organization of a regional project committee of economists from the ex
periment stations and BAE to promote attainment of the objectives; (3) classifi
cation and arrangement by the technical committee of likely lines of research 
under the title of the program; (4) advisory and consulting work by the technical 
committee in setting up individual projects; (5) coordination with other region
al programs of economics research; (6) relationships with the Research Section 
of the Western Weed Control Conference; and (7) consultation with the BAE repre
sentative on the technical committee of RMA Project W-ll, weed control.• 

With specific reference to point (5) above, in the reg:i.one.l research project 
on The Economics of Range Land Development, control of weedy plants is one of the 
two development measures to be stressed, the other being re.nge reseeding. These 
appear to be considered almost companion measures -- reseeding requiring prior 
removal ofundesirable plants, or removal of undesire.ble plants must be followed 
with the seeding of desirable species. 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 relationchips Euch as effects on land 
values and rents,. public land management, a.nd incidence 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 5-Forenoon 

9:00-12:00- Registration, Committee meetings. 
Herbic ide and Equipment Exhibit , Main Floor, State Building. 

February 5-Afternoon 

REPORTS OF RESEARCH 

Chairman, F. L. Timmons, USDA, Division of Weed Investigations, Logan, Utah 

I :00- I: IO- Message of Welcome by Governor Charles Russell. 

I: I0- :40-Relalion of pH to the penetration and translocation of 2,4-D in plants. 
A. S. Crafts, California Agricultural Experiment Station, Davis, California. 

1:40- 2: 10- Factors which de termine the effectiveness of growth regula tor herb icides on 
Canada thistle. 

L. W. Rasmussen, Washington Agriculiural Experiment Station, Pullman, 
Washington. 

2: 10- 2:30- Control of whitetop by combined chemical, cropping and tillage methods. 
J. M. Hodgson, USDA, Division of Weed Investigations, Meridian, Idaho. 

2:30- 2:40- Recess. 

2:40- 3:05-The response of Thatcher spring wheat to 2,4-D rates applied in low volumes 
of oil and water carriers. 

R. L. Warden, Montana Agricultural Experiment Station, Bozeman, Montana. 

3:05- 3:30-Weed control in peas w ith herbicides. 
C. I. Seely, Idaho Agricultural Experiment Stat ion, Moscow, Idaho. 

3:30- 4:00-IPC and 3-chloro IPC, their use as herbicides. 
Virgil H. Freed, Oregon Agricultural Experiment Station, CorvalliS, Oregon. 

4:00- 4:30- The Columbia Basin Weed Committee. 
W. Dean Boyle, Agriculturist, U. S. Bur. of Reclamation, Prosser, Washington. 

February 6-Forenoon 

Chairman, B. J. Thornton, Colorado Agricultu ra l Experiment Station, Fort Coilins, Colorado. 

8:30- 9:00- Progress of research on control of ha logeton. 
L. C. Erickson, H. L. Morton , Idaho Agr icultura l Experime nt Station, Moscow, 
Idaho. 

9:00-	 9:25·- Biological control of St. Johnswort. 
James K. Holloway, USDA, Bureau of Entomology and Plan t Quarantine,• Albany, California. 



9:25- 9:45-Chemico·ecologic:: suppression of ribes in forested areas. 
H. R. Offord, USDA, Bureau of Entomology and Plant Quarantine, Berkeley, 
California. 

9:45-10:05-Studies of herbicidal action on cquatic weeds using radioactive 2,4·D·51. 
H. E. Hosticka and W. T. Moran, Bureau of Reclamation, Denver Colorado, and 
E. T. Oborn, USDA Division of Weed Investigations, Denver Colorado. 

10:05-10: IS-Recess. 

10:15-12:00-Question box; discussion of research papers and Research Progress Report. 

February 6-Afternoon 

l:30- Important range weeds of the Great Basin from the Ecological Point of View. 
Joseph H. Robertson, Associate Professor, Range Management and Agronomy, 
University of Nevada, Reno. 

Bureau of Land Management's Plan for Halogeton Control, 1952. 
R. K. Pierson, Chief, Division of Soil Moisture Conservation, Washington, D. C. 

Weed Control Program on Irrigation Systems. 
Paul Ba·ranek, Regional Weed Specialist, U. S. Bureau of Reclamation, 
Sacramento, California. 

Chemical Formulations. 
W. J. Hanson, Agricultural Research, Western Division, Dow Chemical 
Company, Seal Beach, California. 

6:00- 7:00-Cocktail Party, Nevada Room. With compliments of the Herbicide Industry. 
(See List of Firms on Back Page) 

7:30- Banquet. 
Floor Show, Sky Room, featuring The Deep River Boys and Eddie Fitzpatrick 

and His Orchestra. 

February 7-Forenoon 

9:30- Weed Problems of Europe. 
L. M. Stahler, Senior Agronomist, U. S. Department of Agriculiure, Columbia, 

Missouri. 

Business Session. 

Regulation of Pest Control Operators. 
Allen B. Lemmon, Chief, Bureau of Chemistry, State Department of Agriculture, 
Sacramento, California. 

Soil Sterilants. 
W. L. Klatl, Assistant Manager, Pacific Coast Borax Company, Los Angeles, 

California. 

Physiological Principles of Brush Control. 
C. E. Fisher, Superintendent and Agronomist, Texas Experiment Station, Spur,

• Texas. 



COCKTAIL PARTY SPONSORED 

American Chemical Paint Co. 
American Cyanamid Co. 

California Spray-Chemical Corp. 
Chipman Chemical Co. 

Colloidal Products Corp. 
E. l. duPont de Nemours & Co., Inc. 


Hurst Industries, Inc. 


Miller Products Co. 


Monsanto Chemical Co.
• Niagara Chemical Division 

BY THE FOLLOWING FIRMS 

Pacific Coast Borax Co. 
Pennsylvania Soli 

Pittsburgh Agricultural Chemical Co. 
Richfield Oil Corp. 
Shell Oil Company 

Standard Agricultural Chemicals, Inc. 

Stauffer Chemical Company 

The Dow Chemical Company 

United Chemical Company 
W. R. Grace & Co. 
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