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PREFACE 

This report has been prepared in advance of the 1958 meeting of the 
Western Weed Control ConSerence as a supplement to the conference proceedingso 
It consists of summary type reports of current research results submitted by 
workers througAout the conference area. 

This Research Progress Report is particularly to be recommended for its 
timeliness. These results of research were assembled in time to be available 
at the anrn.U1.l con,ference,meeting", This was accomplished by the ti:ne1y com
bined efforts of those reproducing the copy as "tve11 as persone11 of the 
research committeeD 

During the short period of preparation it was not possible for authors 
and editors to consult. Questions of clarity and content requiring consulta
tion bet't"men authors and editors, therefore, remain unresolved.. Time has 
pemitted only the correction of the more obvious errors. Undoubtab1y not 
all of these were corrected. 

The individual reports were assembled by ten project chairmeno Each 
chairman bei.ng responsible for a specific pro ject as designated previously 
by the research committee. The individual reports are listed by subject 
under each project title. An author indix and list of herbicide names and 
designations are also included. 

This report should serve a useful pl~pose in correlating the findings 
of many research workers, providing new leads, and disseminating the latest 
information to the membership of the conference and others. 

I appreciate the cooperation of the Project Chairmen in making this 
useful ~rorkbook available. Thanks also to the many contributors for the 
reports you submitted. 

Jesse M. Hodgson 
Chairman~ Research Committee 
1"'estern ''''eed Control Conference 
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NAMES fUm DESIGNATIO IVS OF CHENICALS USED AS HERBICIDES 

Desio:nation accepted 
__.lE:L'!!.SA Chemical nClme 

~~~---------------------AHS ammonium. sulfamate 
amitrol 3 amino=I,2,h~triazole-formerly NT'A 

BCPC sec-butyl N-(J. -chIOrOplq'lenyl carbamate) 
Bll-i 'oor~+e ? I, D '1) '"] vt'Jres c 
JJ111 bor~~t~~~~~l:ro ~' ';~i~tures~ , 

CRIM chlorate-borate-diuron mixtures:}/ 
CI¥ H chlorate-borate-fenuron m:i,.xtures£. 
CR.'! chlorate-borate mixturesS' 
Cll-1M chlorate-borate-monuron mixtures£! 
CDAA 2-chloro-N, N-diallYacetamide 
~DEA 2-chloro-N ,N-diethylacetamide 
CDT 2-chloro -h, 6-bis (diethylCUTlino) -s-triazine 
CEPC 2-chloroethyl N~ 3-chlorophenyl) carbamate 
CIPC isopropyl-N-(3-chlorophenyl) carbamate 
CPPC 2- (l-chloropropyl) N- (J-chlorophe nyl) carbamate 

dalapon 2-2 dichloronropionic acid 
DCB orthodichlorobenzene 
DCU dichloral urea 

, 1 ' ., .di chlone . . 2 , J.cn_oro~-na.p"[,j.1oqulnone3- d " 

DIPA P,P-dihutyl-N ,N-diisopronylphosphinic amide• 
diuron 3 (J ,h-dichlorophenyl )-l,l-dimethylurea 
U1A disodilll11 monomethylarsonatc 
UTrrT 3, 5-dimethyltetrahydro-l, 3-5, 2H thiadiazine-2-thione 
DNC 3,5-d'iJlitro 0 cresol 
DNAP Lf,6-dinitro 0 seco ndary amylphenol 
DNRP h, 6-dinitro 0 seco ndary b1]tyl:c)]:)enol 

EBEP ethyl bis (2-e thylhexyl) phospinc>.te 
endothal 3,6-endoxohexahydrophthallic acid 
EPTC ethyl N, N-di-·n-propyltbiolcarbamate 
erbon • 2- (2 ,4, 5-trichlorophenoxy) ethyl 2, 2-dichloropropinate 
EXD ethyl xanthogen disulfide 

fenuron 3-phenyl-l, l-dimethylurea 
4-CPA • 1.f -chlor-ophenoxvacetic acid 
4- (1.~-CPB) 4-(4-chl~rophe~oxy) butyric acid 
4-(HCPB) • 4-(2-methyl-L!.-chlorophenm"J) butyric acid 
4-(3,h-DB) • 
I.!,  ( 2 ,4 , 5-TB) 

co 4-(J,4-dichloropheno:X:;T) butyric acid 
h-(2,4,5-trichloropheno:x:y) butyric acid 

J.+- (2 ,4-DB) • 1.f -(2,4-dichloropenoxy) but;:rric acid 

£IThese abbreviations are l).sed to designate mixtures used as soil sterilants" 
The writer should indicate in a foot11ote the percentage composition of the 
product. For example: sodium chlorate 40 %, sodiUlI1 metaborate 5'7 %and 
monuron I%. 
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PBOJECT 1& PEREF~-rAL HERBACEOUS "WEEDS 

tri. R. Fnr tick - Pro ject Chairman 

STJMHARY 

A total of 27 reports Here obtained from 13 investigators in eight 
states including California, Washi ngton, Idaho, Montana, Colorado, Nevada, 
Iry-oming, and Oregon. These reports are summar} zed by vJ8ed species .. 

Broad-Leaved Perennial ~veeds 

Canada Thistle (Circium arvense). Tests in Idaho Hith ATA applied 
dlITing the spring of 1956 sho1V8d 80 to 90 percent root kill with four 
pounds active ingredient per acre ltJhen evaluated in October of that year. 
This treatment, observed in 19~7, gave a n 88 percent reduction in stand. 
The hJO pound rate Has much less effective, shoHing a h 6 percent stand 
increase in 19s'7. HOHever, in the untreated check, thistle stand had 
increased by one thousand percent. Reapplication of these treatments in 
19S7 gave approximately 90 percent topkill with little or no regroHth. Root 
damage extended to a depth of 24 inches in the soil at the high rate of appli
cation, crith injury most extensive in the lateral roots.. 2,G.-D and 2,1.1,~-T: 
treatments were used as comparisons in these tests. Although 2,h-D l;vas 
superior to 2,h, S-T, neither was effective in reducing thistle standse 

ATA at four pounds active ingredient per acre gave 80 to 9h percent 
reduction in Canada thistle stand according to reports from Oregon. THO 
pounds was almost as effective. One pound per acre reduced thistle stand 
by ~O percent. Applications to thistle six to eight inches in height gave 
as good results as bud stage treatments. 

Both Oregon and Idaho report ineffective control of thistle with ATA
2',h-D combinations. Apparent antagonism Nas ohserved with this combination 
v-rhether applied singly or combined in the spray solution. 

Tests 1.vere conducted in Orego n utilizing pr e -plant treatments of ATA 
for Canada thistle control. In these tests ATA Has applied at tHO and four 
pounds active ingredient per acre to thistle six to eight i nches in height. 
No soil toxicity to beans, corn, Sudan grass, and barley cO'uld be observed 
N-hen planted at one, two, and three vveek intervals fol101,ring ATA a pplicati.on. 
Due to the lack of complete thistle emergence before treatment, control was 
somel"hat ineffective. Only 60 to 70 perce'nt stand reduction resulted. 

In Idaho, plo"nng thistle hvelve days after treatT'tled Hith ATA gave 
added control. Earlier plowing v.Jas less effective~ 

Results from W';Joming show that recovery of Canada thi stle folloHing 
treatment with 2,1.~-D or ATA is bette r under irrigated conditions., 

Effective control of Canada thistle Tdith the chlorinated benzoic acid 
herb icides at rates of ten to t T.oTenty pounds per ac~C'e tvas reported from Colo
rado. The 2,3,6-TBA gave 90 to 95 pe rcent cont rol 1.,fllile the polychlorobenzoic 
acid gave 70 to 7 ~ percent control at equal ratesQ ATA ga..ve on~y sixty 
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percent co~trol at rates up to 16 pounds active ingredient per acre~ 2,4-D 
at tHO and four pounds per acre gave control equal to ATA in these tests. 

Horning Glory (Convolv1llus arvensis). Effective control of morring 
glory was obtained with fall applications of sodium chlorate, erbon, 2,4-D 
amine, and chlorinated be nzoic acids, accord -i .ng to reports from Colorado.. 
Poorer res ults were observed 1jJith monuron, chlorea, ureabor, and DB granular. 
Rates reqn.ired for control 1,.Jere h80 pOlJDds per acre and above for sodium 
chlorate, 80 pounds and above for erbon, and 20 pounds and above for 2,4-D 
and the "h1orobenzoic acids. In these tests, 2,3, 6-TBA and polychlor-inated 
benzoic acid apneared to be equal for the control of morning glory. With foli
age · applicati~ons .; t he 2,3,6,TBA· was slJperior at rates of five to tl.jenty pounds 
per acre .. The (,;Ghlorobenzoic acid ·containing principally 2.,3;5:- a.wJ :2;3,6~TB.A
was more effective than the polychlor i nated benzoic acido Res ulGs sho'ied 
considerable more latitude j.n time of applicaticn 1>r.ith the chlorohenzoic acids 
,,,,he n compared to 2,4 -D. 

The United States Bureau of Reclamation in Ephrata, l.Jp shington, reports 
one hundred percent topkill of morning glory sprayed with two pounds of 
2,4-D early in the growing season. Seed was set on the plants 'ihich Here 
sprayed later in the season. Examination of the morning glory sprayed in 
this project six ,.reeks after the fall rains had started shol-Jed no sign of 
recovery; ho"Tever, the roots were budding six to eight inches be lo 1iT the soil 
surface. 

Russian Knap\-J~ed (Centaurea picris). Tests ,.rere conducted at two 
locations in Colorado comparing fall applications of soil sterilants on 
Russian knap1>Jeed. The first area "Tas an abandoned field \oTith a 1jJ8stern 
slope.. The second location WJS on a railroad embankment "Iith an eastern 
slope, a situation-which in previous experience had been found unfavorable 
for satisfactory chemical controL The chlorinated benzoic acids at rates 
above 20 pounds per acre gave approximately 100 percent control of Russian 
Imapweed and appeared to be less affected by the more difficult terrain 
of the railroad embankment. Chlorea at 1280 pounds per acre gave 100 per
cent and 7S percent control at locations one and i:.1-JO respectively.. DB 
granular at rates above &0 pounds per acre, 2,4-D amine, and erbon at rates 
above 80 pounds per acre gave 1 00 percent cO'ltrol at +,he first location but 
,.rere rathe r ineffective 0 1' the railroad embankment .. 

Fol~ge applications of ATA, polychlorobe nzo ic acids, and 2,h-D on 
Russian knapl<Jeed TilTere also conducted in Colorado. The results shm.r no 

~	 control Hith ATA even at eight pounds active ingredient per acre.. 2,L!-D 
a·opeared to be one of the most e f fective treatments 1iith up to 90 percent 
control at four pounds per acre. The trichlorobenzoic acids at rates of ten 
to hrenty pounds per acre gave 90 to 100 percent control of knapt·reed .. 2,3, 6
TEA gave better control thaD the other chlorinated benzoic acids. 

Leafy Spur ge (Euphorbia esul~..:.. Results from Colorado shovJ ATA to be 
highly effective for the co ntrol of this perennial vIeed. Rates of four, 
eiGht, and sixteen pounds active ingredient per acre gave 80, 80 , and 85 
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percent, control re~)lJecti'1elyo The chlorobenzoic acid herb icides "Jere also 
highly effective as folirl.ge apDlications at rates of ten to twenty pounds 
per acre. The 2,3,6-TBA !,.laS superior.. 2,h-D at hIO aY'd four pounds per 
acre IoTas rather ineffective. Combir?,tions of ATA with 2,3,6-TBA Or 2,4-D 
did not pro"iride t he co ntrol obtained Hith -'-he same amount of ATA used alone. 

Similar results on leafy spurge -VIere reported from r·~ontana 'fihere ATA 
was apDlied in 1955 and 1956 in comp2.rison to 2,h-D. In these tests, five 
pounds of ATA vJas 2.S effective as ten pounds. Best control was obtained 
\vhere ATA or 2,1.~ -D Has reapplied in 1956 to plots treated Hith five pounds 
ATA in 1955. 2,h-D Has not effective vJhen used alone. Associated grasses 
1rJere injured by tHO ATA treatments but toTere much more vigorous whenever the 
stand of leafy spurge had been red'uced by 50 percent or more. 

Whitetop (Cardaria draba). Reports from Colorado show A~A to be more 
effective th~n the chlorobenzoic acids or 2,h-D for the control of white
top. ATA at rates of four, eight, and sixteen pounds per acre gave 65, 
80, and 70 percent control respectively. HO'\vever, the plants ivere too 
mature for best control t.n. th 2,h-D, and results liIere less than desirable .. 
There vIaS no advantage in combining ATA Hith 2,4-D for controlling this "reed.. 

In Wyoming, 2,L.-D at four pounds per acre -vJith a wetting agent gave 
90 percent reduction in a whitetop stand~ For complete control of eJhitetop, 
20 pounds of 2,h-D or ten pounds of ATA were required. 

Perennial Ground Cherry (Physalis subglabrata). Tests were conducted 
in Idaho comparing 2,h-D and other growth regulating herbicides with ATA 
for the control of perennial ground cherry. The most effective treatment v-Tas 
ATA at eight pounds active ingredient per acre 1.vhich reduced the stand 98 
percent. 2,4,5-T and 2,h,S'-T propionic at hm and four pounds per acre 
Here also quite effective, reducing the stand of ]:::e rennial ground cherry by 
approximately 90 percent. 2,4-D was the least effective chemical used in 
these tests. 

The ability of perennial gro und cherry to initiate buds on roots from 
several depths in the soil was also studied in Idaho. All the roots from 
the various so~ 1 depths initiated b'.}ds and shoots; hON"8Ver, the shal101-Ter 
roots budded earlier and had a higher percentage of shoots. 

Blue Flag (Iris missouriensis). In Nevada, 2,L~-D at tl:..ro and four 
pounds per acre appl';ed post bloom Has highly effective for co ntrolling 
blue flag in pasture areas.. Dalapon at ten pounds per acre also provided 
excellent control but severely thinned the perennial grasses "lith a result
ing increase in sedges and broadleaf weeds. The effect of these treatments 
on clover could not be determined. The clover had virtually disappeared from 
all plots due to the grass competition when the area was protected from graz= 
ing. 

Moum-ear Povertyweed (Iva axillaris). Spring applications of 2,h-D amine 
or ester gave good control of this perennial v,eed accordj_ng to reports from 
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Prepl ant treatments uit.h J-amino-l ~2.?4-triazole for Canada t hi stl e 

(Circ ium aTVense) ce ntrol on croplando Chilcote, D" 0 and Furtick, W" B.
0 

To study preplant treat ments I,rith ATA for Canada t histle control, an exper
iment Has established in a n area sol idl y infested i-Jith this "Teed" The area 
had been s pr-Lng plo"Jed, mrke d i nto a seed bed , and the thistle allo1rJed to 
reach a height of 6 to 8 incheso At this stage tre2.tments of ATA at t."o and 
four pounds active ingredi_ent per acre 1-Jere comDared '[nth untreated plots o 

Each pl ot Has subdivided into three smaller Dl ots "-Thich -Here "rorked up at 
one , tHO , and three Heek intervals folloHing application and planted to corn~ 
bean.s , barley, 8,nd sudan grass~ No cro-:: injury from ATA Has observed at any 
of the pl ant ing intervals" The first planting gre'H better due to the better 
soil moistureo 

The thistle control v!as determined by counting live thistle stems 
6 1"lrJithin a x 6 ' quadrat placed in the center of 'each pl oto From 60% to 

70% stand reduct i on resnlted from ATA treat;"~ents at tHO an.d fou r pounds 
per acre respe ctively" Untreated pl ots sho,,'red no reduct ion in stando Al though 
the thistle stand Has considerab l y reduced" the res ' J. l ts 1rJere l ess t han sat 
isfactory. This can be attri buted to t he f a ct that thistle emergence contin
ued after t r eatmer::t so that o n.ly p2.rt of t he l atent thistle stand Has 
treated. Fall plowing "Tith ATA treatmen.t s pri or to .,rorking in the spr-i_ ng 
mi ght elimina te this pr obl emo (Contribution. of t he Ore go n State College 
Experiment St?-tion, Corvallis, Oregon;. 

Control of Ciu,ada thistle (Circium arve ~,se) l-Tith 3 -amin.o~1.2 2,94->triazoleo 
Chilcote, Do 0" and Furtick, lv" H~ Several eXgeriments 1;Jer e initiated in 
195'6 evaluating 3-amino -l, 2,)l-triazole (A'T'A) for the control of Canada this~ 
tIe. 'T'hese trials Here conducted at various locations in. i'reste rn Oregon 
comp2.ring ATA a t rates of 1, 2>l and )-1- p011l1ds active i ngredient per acre Hith 
sirni12,r rates of 2,4-Do I n addition~ combinations of ATA and 2$4~D T,-Jere 
studied. Applicatj,ons 1rJere made at the early bud to early bloom stage o The 
rest]lts uere evalu8.ted the follo,,-ring yearo In determ~ 1'"\,ing t he co ntrol from 
various treatments, x 6' quC',drat.s ",rere nlaced in the ce nte r or each pl ot6 ' 
and the number of live thistle s t e"1S in this area 'Here countedo 

Stem counts i n the 2~h -D areas shovJed l ittle or no reduction i n the 
number of stems over tha t " of t he untreated checks!) 1:1hi ch indic2.tes i t is 
only a temporary co r tro l measure. lrJith ATAj) Po to 94 percent stand r educ
tion l.vas obtai.n.ed Hith one appUcation or h pOlmds act i ve i ngredient pe r 
acre. SUr'll 'ling t hi stle pl ants "rere severel y stunted a nd chlorotic. The 
tliJO pound rate ,'las someiNhat less effective. ADPlications of ATA as 101v as 
one pound act~,ve i ngredie nt pe r acre gave apDro;cimately 50 percent reduct i on 
in. stando Combinat i ons of ATA Hith 2,4~D at one and tvJO pounds of each 
material gave quick foliage necrosis , but f i nal con.trol "las q l1 i te un.satis~ 
factory.. 

(co ntinued on next page) 
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A separate trial Nas conducted to eval uate the response of Canada this
to ATA 1'vhen sprayed at different st2D'es of gro1,rtho ATA '!J?>S aD~')lied at 
r ates of tvJO and fOlJr pounds active h:lgredie nt per acre~ Applicat i ons .ott 
the 8 to 10 inch stap;e vere comp?red 1-Tith bud stage trsCltrnents . Pesults 

osho'i>Ted that coptrol \,Ves equally [<ood at eit:181 staR'(:? o (Co ntribution of the 
Oregon State College Expe;~_ment Station , Corvallis; Oregon). 

Spring versus fall a-oplicat i ons of heavy rates of 2,h - D and ATA for 
Ca nada thistle controL Alley, H" P" Extensive er~eriments l{ere est ab
lished d VTi':g 1 957 to stndy fall versus sprin~ appl i cat i ons of heavy rates 
of 2,LI-D (20-40 lb/A) , _ATA (am:i_no triazole 8 Ib/A), and. the effect of 
irI'igation versus non-irrigation upon residua l and ac tivity of the cherrlicals. 
Duplicat 3 2S' fto x C;o ft. plots "Tere treated. June 20 1n th t~le heavy rates of 
2,D-D (20 I b/A. a,nd ho I t/A) ard the ATA (2, Ib/A) pl ots tr'eated thr~e lJeeks 
later. Fall applications li,re re '112de on AUE',' lSt 20~ One renlj.cate of each 
tre2_tment Has irri!?,ated on July 9 cmd July 25. Evaluat.ion canDOt be made 
the same year the chemical a-·')91-;cations are Dade. HOlmver, there are indica
tions that the Canada thistle l)lC',nts IJere recovering and 1I':aki'1g;nore rap id 
regro~"th in the irrirsa'bed "9lots o (~;~romin ::: Agricul tural Exper i -'-'1C? d, StC:ttion). 

Results of fo l iage treatr!'leDts of Ca n::>da t h i stle (Ci rsium 2_rvensis ) ·Hith 
amino triazol e , three fo rmnlp t ions of chlori .a t 8Cl'5e£:zoic ~~~ tHO 2;;h - D 
formulations, and i;;hree ~om . -L ratton ap1)l i cations. Thor:,ton , Br1.Jce J . 
This t est Has l oca+ed in North Cent ral Col orado in a Sl)arse , no -r:-ir r i ga.ted 
pasture.. The t h istl e sta l-c1 "Has lJniforml y hea1),:), T'Ti th \Ti~orous p1 2_ nts, L. to 
h~ feet tall , in pre-bloom stage ~ Soil mois ture -,:,8.8 good~ The a p1:,lications 
\,rere made on June 1, 1 9560 Hateria.ls used j ra'-,es of apDli cation, and results, 
as determined one year 12.terpare prese lJted bel01J" 

GaL GaL Lbs o of 
I ::' Lbs. rJ!

/0 Lbs. cf
/Q 

H2O Oil Herb" r~e- Herb. He-· Herb o Re-
Herbicide ere Acre Ac·re c cto Acre ducto Acre d'~ct. 

ful1iro triazole LL 60% 8 50% 1 6 60.% 
TEl 122,1-S 1/ 5 t:- c' 01•.. :J 10 10 20 95% 
TBA 1281-A]\j-2/ 20 5 l~o X 10 20 85% 
PBA ml03 3/ - 5 20% 10 70;% 20 
2 ,h-D B. ester 2 r.r::,o1

,---'//0 h 
2,ll -D "'\.mine 
ATA - TBA 40 

2 
2 

>:)5% L~ 
5-5 

ATA - 2, h -D -P~ester 5-2 
TBA - 2;iJ -D S.ester 5-2 75:1 
f'ote: Rates of herbic ides bas-1.s act i ve iJlxedients~ 
l/Pre dorni nant l y 2,3,6-trichlorobenzoic acid , <"_queous t".)rpe~ 2/Same , oil t;;rpe o 
3/Polvchloro~~el~zoic acid, Dr i :,c i pf'_lly 2 ,5-di , 2,J , S-tri;t 2,J:h,S'-tetra, and 
2,3 , 5,6-tet ra$ 

I n t~is test l e henzoics apDear more effect i ve aga i r st Ca~ada thistle 
t '~_?n arn ;_nD triazole (ATA), "-rit,h 2,)'-D r:m"'1nul atior,s 2-'~T)e ""riLg; eql1al1y effect.

(co r -'-"; ·"red.... l .l . ... . ~ on...• 
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J~"t,re triazoleo In ot~er tests 2,3, 
have about effe more effective than 
2 -D. Some appears to from TBA "d.th ATA, and ATA 
H::Lth 2,h-D basi_s of the amount but ATA 
with 2,)~-D indicates but if a benef::Lt .. (Colorado 
EXDer-iment Sta1~ion)~ 

of the resLl.lts in June 

I1aterial 

active 


gave t:-:ce 

or mixture, 
Acre 

A June 1956 to results: 

• 


The results from both these sho~'T that there is no merit in com
biDing ATA other fact there is nce of antagonism 
these mixtures whether or 

A further on the influence of intervals after 
follovJing re s'.11ts : 

reduction from all ?bove treatl1e , plowed 

Average reductions from all above treatments, 

Avera from all above treatments, 


These res 'Its indicate that Canada thistle 
than the chemical 
ment Station.. ) 
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The effects of ATA z 2,4-D, and_2)4,5~T on root decomposition and regr011Tth 
of Canada thistle. Schaeffer)) Ralph J. 2Xld Lambert CD Erickson. All treat
ments ,,Jere applied to a relatively uni£'orm stand of Canada thistles on non
cropped, but sporadically irrigated lando 

Amino triazole (ATA) applied at 2 and 4 pOllDds active ingredient in 
July of 1956 produced detrii11ental effects on all the prevailing top gro"hrtho 
Poot studies conducted in October indicated only mj310r injury to roots treated 
at 2 pounds, but the h pound rate produced root kills of 80 to 90%, This 
apparent translocation extended into both the lateral and vertical rootso 
"Pegro1;rth readings in June 1957 showed that the checks had increased approxi
mately ten fold. There "Jas an increased stand of L~ 6% in the 2 lb., per acre 
treatment vrhi le the 4 pound rate gave a decrease of 88JZ. 

Duplicate re-treatments Here made in July 1957 <> In October these gave 
top kills of 85% with 2 % regrouth, and 90% topkill T.yith no regr01',rth respec-
tively." Root damage was more extensive in the lateral than in the vertical 
roots. At the high rate damage extended to a depth of 18 to 24 inches. 

2,4~D lv-as applied at 2,4,8, and 80 pounds per acre in 1956. In October 
many vertical and lateral roots ,,Jere dead. No laterals were killed at the 
101,Jer rate.. RegroTrJth readings in June 1957 revealed the follo1jIing~ The 2, 
4, and 8 pound rates gave increases of 85, 221, and 272 respectively; 80 
pounds reduced the stand 13 %, 

2,4, 5-T ~;;ras th"e least effective of the three chemicals. The 1957 stand 
counts were: 528, 779, 739, and 6% respectively from the 2,4,8)) and 80 pound 
rates respectively~ 

All data must be compared to the 1000% increase in the check plots, 

(Idaho Agricllltural Experiment Station). 


Results of foliar:re treatments of field hind"med (Convolvulus arvel'sis) 
,,,ith chlorinated benz~ic acid and 2,L!_-D formulations o Thornton, BY1Jce J•. 
This test Has located in the Arkansas Valley on an undi.sturbed area. Grovlth 
';-Jas heavy and vigorous, but much too far along to be considered s 1Jit,able for" 
effective tre2.tment liJith 2,h-D, being lo n ' past the bloom stageo Amino tria
zole ,,,as not included as previous tests had indicated its l.neffectiveness on 
bindweed as a foliage treatment" The applications were made on August 10, 
1956. Haterials used, rates of aoplication, and results, as determined one 
year later, are presented on the follo"Hing page o 

(continued on ne}ct page) 
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ofGal. 1bs. % 1bs. /0 1bs. %' 1bs~ % 
H2O Herb. Re- Herb. Re- Herb Re- Herb .. Re~ 

Herbicide Acre Acre duct. Acre duct. Acre duct .. Acre duct. 
TBA 1281-8 1/ 80 5 80% 10 95'% 15' 100% 20 100% 
PBA Ml77 2/- 80 5' 20% 10 70,% 15' 80% 20 95'% 
PBA MI03 3/ 80 5' 10.%' 10 10% 15' 20% 20 60% 
2,4-D B.eS-ter 80 2 0% 4 0% 
2~4-D Amine 80 2 2010 4 20% 
Note: Rate of herbicides basis active ingrediento 

1/ Predominantly 2,3,6-trichlorobenzoic acid. 

rz/ Polychlorobenzoic acid, principally 2,3,5'- and 2,3,6-tri.

J! Polychlorobenzoic acid, priJlcipally 2,5...di, 2,3,5'-tri, 2,3,4,5-tetra, and 


2,3,5',6-tetra. 

Previous tests had indicated the effectiveness of the benzoics, eSjJeci
ally the 2,3,6-trichloro, as a foliage treatment on bindl.veed ,,"hen applied 
at an earlier stage. The above reslJlts indicate the jJossibility of consid
erable more latitude as to time of application as compared to 2,4-D formula
tions. (Colorado Agricultural Experiment Station). 

Results of soil treatments of field bindvleed (Convolvulus arvensis) 1rJith 
sodium chlorate, Karmex W. 1lJ!reabor, Chlorea, DB Granular, amine salt 2,h-D, 
two benzoic formulations, and Baron. Thornton, Bruce J. This test vlaS 

located in the Arkansas Valley on an undisturbed area. The stand t"TaS uni~ 
formly heavy•• The applications ,'rere made on November 9, 195'6. Haterials 
used, rates of ajJplication, 
presented below. 

and results, as determ~ned one year later, are 

Herbicide Acre 

Lbs 
Herb. 
Acre 

%' 
Re-

duct. 

Lbs. 
Herb. 
Acre 

% 
Re-

duct 

1bs. 
Herb" 
Acre 

% 
Re-

duct. Acre 

% 
Re

duct 
Sodium chlorate 320 1+80 90% 960 70.% 
Karmex VV 1/ 80 80 ho% 160 20% 
Chlorea 21 640 (1.!-o 30% 1280 60% 
Ureabor 3/ L~80 hao ho% 960 30%' 
DB Granular h/ dry cleO 30.% 1280 60% 
2 ,h -D Amine - 80 80 70% 160 100% 
TBA 1281-S 5'/ 160 20 90.%' Lto 99% 80 99% 160 100% 
PBA MI03 6r 160 20 60% L.o 90% 80 100% 160 10010 
Paron 7/ - 160 40 10% 80 2,0% 160 80% 320 100% 
Note: 'Rates of herbicides hased on active ingredients. 

l/Honuron. 2/Hixture of borate, sodium chlorate, and monuron. 3/Hixture o:f 

borate and manuron. h/ Polychlorobenzoic acid, principally 2,5-di, 2,3,5'-tri, 

2,3,4,5'-tetra, and 2,3,5,6-tetra. 5/Predominantly 2,3,6-trichlorobenzoic 

acid.. 6/Polychlorobenz,oic acid, jJrincipally 2,5'-di, 2,3,5-tre, 2,3,h,5
tetra, and 2,3,5,6-tetra. z!Erbon. 


(continued on next page) 
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Although the orig"; nal stand a'oDeared um.!orm, the greater gro\-Jth reduc
tions bv some of' t,he light.pr ac}Y)'l icat;ons ;" s comnared t.o heavie'" aDDlications 
of the same materials indicate the possibility of less vi r',orous original 
stands , or possibly a so;,l or some other facto r" Hussian thistle 1vas quite 
heavy on the DB Granular and 2,h-D amine plots , '"Ii th practically no annual 
grovrth on the other plots in the test. (Colorado Agricultural Experiment 
Station). 

2,h-D for Horning Glory control. 'lerling, Francis P. Chemical con
trol of -G1orning Glory (Co rrlTolimlus Arvens-i,s) thro W!1 the use of 2,h-D Amine. 

Dur:i.ng the 1 957 gro;:qing season 191 acres of Hor ni n g Glory Here boom 
s -orayed Hith 2# of 2,Lf -D in 35 gallon of "Hater pe r acre~ Application ,Jas 
started j,n the early bloom stage on the 6th of June . Virtually 1 00% top 
gr o'\..rth kill vas achieved; hOHever, seed was set on t he plac,-,ts sprayed tOHard 
t he end of the nrogram completed on the 20th of June .. 

In a check of the area the second week o~· November, 6 weeks after fall 
rains started, the top gro'\..rth sho'lrJed no sign of recovery; hOH8 crer, an exam
ination of the roots showed budding 6 to 8 inches bc loi1T the surfacea The 
area Hill again be sprayed next yearo (UuS .. Bur eau of Reclar0.ation, Ephrata, 
~"ashington) 0 

Results of soi·l treatments of Russian kna':Meed (Centaurea picd,s) T..Jith 
ehlorea, DB Granular, &'11ine salt 2,Li-D, t,m ,be~zoic fornmlations, and Baron, 
involving t\>JO seDarate tests. Thornton, Bruce J. Te-st I '"as located on 
the Western Slope in an abandoned field that had not been disturbed for sev
eral years. The stand was hea\ry 0 The applications "Jere made on November III ~ 
1956. Tes t II 1'ms located on the Eastern Slope and on the sides of a rail= 
road emban..'kment, a situation vJhich in previous experiences had been found 
unfavorable to satisfactory chemical cOY"'trol res ults, either foliage or soil 
type" Stand "ras uniformly heavy" Apnlications 1,J8 'e made on December L. J 1 9j6. 
Naterials used , rates of a':;plication, and results are g-i_ven in the follovving 
table 0 

C'/Gal. Lbs % Lbs. % Lbs. Ie· IJhso .% 
H2O Herb. Pe- Herb Re- Herb P.e'·~ Herb. R:e-

Herbicide Test Acre Acre duct. Acre duct. Acre dl.1.ctQ .AG::'C8 duct. 

Chlorea y I 640 320 20% tll.O 30% 12C,0 75% 

II ,9-1-0 320 40% <Lo 60% 1280 100% 


DB Granular y I dry tho 90% 960 100 % 1280 99% 

II dY"J &0 10% 960 10% 1280 20;~ 


2,h-D Amine I 160 80 100% 120 100% 1 60 100% 

II 160 80 0% 1 20 25% 160 70% 


TPA 1281-S 21 I 1 60 20 100% 40 100% 80 100% 160 100% 

II 160 20 90% ho 100% 80 100% 160 100% 


(continued on next page) 
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(coni t) 
of •Gal. Lbs .. !O % LtJs .. % Lbs. % 

H2O Rerb. Re- Herb. Re- Herb. Re- Herb. Re-
Herbicide Test Acre Acre duct. Acre duct. Acre duct. Acre duct. 

MI03 1:.1. I 160 20 .% 40 100% ioo% 160 100% 

II 160 40 60% 160 95% 


Baron ?! I 160 40 80% 80 90% 160 100% 320 100% 

II 160 40 20% 80 40% 160 90% 320 90% 


Note: Rates of herbicide based on active ingredients. 
1/ Mixture of borate, sodium chlorate, and manuron. 2/Mixture of borate and 
2,4-D. 3/Predominantly 2,3,6-trichlorobenzoic acid. 4/ Polychlorobenzoic 
acid, pri~cipally 2,5-di, 2,3,5-tri, 2,3,4,5-tetra, and 2,3,5,6-tetra. 
2!Erbon.. 

In general, the benzoics to be less effected by the more 
difficult terrain afforded by the railroad than the other 
materials, with the exception of the Chlorea which to an , 
indicating terrain may not have been the on~y factor involvedo (Colorado 
Agricultural Experiment Station). 

Results of foliage treatments of ~~ssian kna weed (Centaurea 1dth 
amino triazole, chlorinated benzoic acid and 2,.~-D formulations. Thornton, 
Bruce J. This test was located in the $an Luis Valley at the margin of a 
field, the half of each next to the fence being unplowed and the 
lower half been plowed planted to in the spring. No differ
ence was noted in the results on the reslJlting two types of growth.. The 
stand was plants vigorous, to 30 inches tall, and in late bud to 
early bloom The applications were made on July 25, 1956.. Haterials 
used, rates of appli.cation, and results, as determined one year later, are 
presented below. 

Gal. Gal.. Lbs. % 1bs. % L'os. % % 
H2O Oil Re- Herb.. Re- Herb. Re- Herb.. Re-

Herbicide Acre Acre duct. duct. Acre duct .. Acre duct .. 
Alnino triazole 80 0% 4 

i 
0% 6 0% 8 0% 

TBA 1281-S Y 80 65% 10 98% 15 95% 20 98% 
TEA 1281-8 40 10 L~o.% 15 95% 20 95% 
TBA 1281...AN 2/ 40 35% 10 85% 15 % 20 100% 
PBA. MI03 3/ - 80 10% 10 10% 15 70% 20 90% 
PEA 11177 4/ 80 70% 10 30% 15 40% 20 80% 
ItCP LV 129 ~/ 80 2 60% 4 90% 
2zh-D B .. ester 80 2 60% 4 80% 
Note t Rates of herbicides basis active ingredients. 
l/Predominantly 2,3,6-trichlorobenzoic acid, aqueous type. 2/Same, oil type .. 
3/Polychlorobenzoic acid, principally 2,5-di, 2,3,.5-tri, 2,3;4, 5-tetra, and 
2~3,5,6-tetra. lli Polychlorobenzoic acid, principally 2,3,5- and 2,3,6-tri.. 
51 Butoxy ethanol ester.. 

(continued on page) 
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T~~ annual 

spurge at 
2,4-D 

nts.. In 
on regr:?wth 

l"lr\1"!1"O'''''' by 
ATA 

rate but did 

The results are ""nth those of tests in that. 
H177 generally has been somewhat more effective than ~n03, i-lhich was 
buted to the presence of applications were as warranted 

regrowth.. - (Colorado Experiment Station) .. 

Results of foliage treatments of Ie s urge (Euphorbia e8ula) with 
amino triazole, chlorinated benzoic and 2, j.-D formule.t';ons, and three combi
nation applicat,~<> Thornton, Bruce Jo This test ",ras located in North 
Central Colorado on an undisturbed area.. The stand was uniformly 

vigorous, 15 to 20 inches in bloom stage.. Soil 
was good.. The applications liTere 3151 1956., IvIaterials 
of applications, and resluts, as one year later, are 
below. 

Gal (I Gal.. Lbs~ % Lbs.. % Lbs .. % 
H2O Oil Herb.. Re- Re- Herb.. Re-

Herbicide Acre Acre Acre duct .. Acre duct Acre duct.. 
Amino triazole 40 4 SO% 8 So% 1; 85% . 
TEA 1/ 40 5 45% 85% 20 95% 
TBA l281-AN-2/ 20 5 20% 10 80% 20 80% 
PBA Ml03 3/ - 40 5 15% 10 40% 20 90,% 
2,4-D B .. ester 40 2 15% 4 10,% 
2,4-n 40 2 35% 4 20% 
ATA 40 5-5 75% 
ATA ... ester 40 5-2 75% 
TEA - B.ester 40 5-2 35.% 
Note t Rates of herbicides basis active ingredients .. 

l/Predominantly 2,3,6-trichlorobenzoic acid, aqueous type.. 2/Same, oil type o 


-, 53/Polychlorobenzoic acid, principally 2, tJ-di" 2, 2,3,Lt, .:..tetra, and 
- c:' 62,3,), 	 tetra.. 

benzoics. 
effective, with the 

less effectiveness in 
Repeat applicatioPB were made 

is evidenced 
At the 

At 
the 

rates used not a great 
the amino triazole 

amino triazole is 
in which they 

appear in the table" by regrowth" 
(Colorado Experiment Station). 

Control of leafy spurge with ATA and 2,4-D 2 1957.. 

In June 1955, 3 amino-l,2,4-triazole (ATA) was applied to 

rates of 5 and 10 pocmds per acre on triplicated square rod


• 	 was used at a 3 pound rate as a supplement to certai.n ATA 
June 1956, half of each plot was retreatedo Observations 
in 1957 showed that rates had reduced the stand of 
at least 65 percent original trea~~ent. 
treatments provided no better control of spurge than half that 

(continued on next page) 
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injure associated grasses more. Two annual treatments were more effective 
than one. ATA in 1955 followed by 2,h-D the next year wasa'S: effective as 
when ATA was followed by ATA. Chlorotic growth was observed in 1957 on plots 
treated with ATA in 1955 with no additional treatments. 

Treatments with 2,h-D only were considerably less effective, at the 
rates used, than when ATA was used in conjunction 1'1ith 2,h-D. Hesults from 
certain treatments in this test follow. No exPlanation is available for the 
large regrowth on the treatment with ATA at lO-pounds followed by 2,h-D. 
Most of this difference occurred in one replication.. 

~19~~ 1956 Average percent 
Chemical Rate Chemical Rate regrolvth 1957 

ATA 5 ATA 5 12' 
ATA 5 untreated 33 
ATA 10 ATA 10 12 
ATA 10 untreated 20 
AT! 5 2,h-D 3 12 
AT! 10 2,h-D 3 25 
2,h-D 3 2,h-D 3 80 
2,h-D I! 2,h-D I! 100 
Check 100 

Even Where grass was injured by two AT! treatments it was much more vig
orous When ever the stand of leafy spurge had been reduced by 50 percent or 
more. Final el:iJnination of the remaining spurge plants should be much easier 
with increased grass compet~tion. (Montana Agricultural Experiment Station, 
Bozeman, Montana). 

• Herbicide 
Amino triazole 
TBA 1281-8 11 
TBA l281-AN-21 
PEA MI03 3/ -
2,h-D B.eSier 
2,4-D Amine 
ATA - TBA 

Gal. 
H2 O 
Acre 
40 
ho 

ho 
ho 
ho 
ho 

Gal. 
Oil 
Acre 

20 

Lbs. 
Herb. 
Acre 
Ii 
5 
5 
5 

% 
Re-
duct. 
6~% 

0% 
0% 
0% 

Lbs. 
Herb. 
Acre 

8 
10 
10 
10 

2 
2 

% 
Re'" 

duct. 
80% 
20% 
10% 
25% 
50% 
70% 

Lbs. 
Herb.. 
Acre 

16 
20 
20 
20 
4 
h 

4-5 

% 
Re-

duct. 
70% 
70% 
hO% 
50% 
15% 
30% 
65% 

(continued on next page) 
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(conit) 
Gal" Lbs" % % Lbs .. % 

H20 He:rb.. Re- Herb., Re- Rerb.. 
Herbicide Acre Acre duct .. Acre duct.. Acre duct .. 
ATA 
TEA 

- Boester 2,4-D 
- Boester 2,b.D 

ho 
ho 

4-2 
5-2 

50% 
25% 

Note: Rates of herbicides active 
y Predominantly 2,3,6-trichlorobenzoic 
type 0 3/Polychlorobenzoic 
and 2,3;5,6-tetra.. 

In this test amino triazole appears generally more effective than the 
benzoics or the 2 fOITnulations,$\ with results as a 1'i'lole 1Jnsatis
factory.. No cular resulted from any of the combinations used.. 
The marked ineffectiveness of the 2,4-D formulations~rould appear to 
that the ~Jere too far advanced I'or best results, at least with respect 
to 2,h -Do (Colorado Agricultural Experiment Statton) .. 

The effect of several chemicals on t~ite topo Alley~ Ro p& Duplicate 
.~ ago rod plots of W'lite top (Cardaria draba; were treated June 8;1 1956 
1,rith various chemicals rates as in attached table" All chemi
cals were applied with a knapsack in a total volume of ho 1-Jater 
per acre.. Weed coimts "[",ere made and one 
year fol101-D.ng apDlication~ Counts l"ere made locating three sgo ft .. 

diagonally across each plot. Tne addition of a agent in
creased the effectiveness of both the 2,4-D ester and 2,L~-D amine applica
tions" Four po-:::mds of the ester or amine at 4 lb/A plus wetting age 
a 90 reduction in vlhi te top For complete control 20 of 
the -D amine or 10 Ib/A of the ATA (amino vras required., The 

formulation of A,TA 1;,ras co better thfm the ATA (ATA 
at equivalent rates,. All other chemicals used in the Here 

ineffective in reducing the stand of White (Wyoming 
iment Station) 

Percentage Controly
Chemical Rate/Acre Rep.. I Rep" II Av" 

2~4-D Ester 10 100 97 98.. 5 
fr 20 93 100 96.. 5 
If 2 o 160 5 
ff 54 
1f• & wet 2 97 a 48e5 
n &. 10ret 1-1. 92 88 90,,0 

2,4-D Amine 10 90 100 95.. 0 
ft 20 100 100 100.,0 
It 40 100 100 100qO 
If 100 10000 
11 2 o o 0,,0 
it 4 56 o ,,0 
If &. wet 2 o o 0.. 0 

(continued on next page) 
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(conTt.) 

Chemical 11 
2,4-D Amine f?L .wet 

Fate/Acre 
[~ 

Percentage Co::o.trol 
Rep.. I Rep.. II 

93 86 
Avo 

8.9.. 5 . , 
ATA 1 a 0 00 0 

" :; 77 eo 78 .. 5 
II 100 100 100.. 0 

h (I<1CPB) 2 0 a 0.. 0 
h 0 0 0.. 0 

1+ (2,1~-DB) 2 0 15 705 
4 0 0 0.. 0 

ACP-M-I03-A 2 0 20 10.. 0 
h 0 0 0 0 0 

ACP...;}'[-l77 2 0 0 0,,0 
4 0 0 04 0 

J\CP-889 5 55 61.. 5 
10 100 80 90.. 0 

~2,4-D ester-propylene glycal butyl ether ester 

2,4-n A.'1line-Alkalamine salt.s the Ethonal & 
 nal series) 

ATA-3-amino-l,2,u triazole 

U(MCPB)-4-(2-methyl--l+ 

1+ (2 ,h -DB) -4 - (2 -4 -dichloronhe noxy) 
ACP-M-l03-A-trichlorobenzoic and and isomers of 

these 
ACP~I-177-80 percent of 2,3, 
ACP-SB9-2 Il/gal liquid 3-amino-l,2 
AT.'l-MCP-

Effects of four herbicides on the control of_per.!3n~ial_.gr_o_1?.:...Yl:d cherE.l" 
Physalis subglabratao Schaeffer, Ralph J o and Erickson," Lamoert C" Peren
nial ground cherr;r is estimated to infest about J.h"ooo acres in Idaho" and 
further, it is estimated that about half of this acreage has heen infested 
s~ nee the a0veDt of 2,4-D.. This is in proGress all farn.land ifhich 
is irrigated internittently but 'l'he treat
ments 1tJ8re applied in June 1956.. in October 1956$ 
and regr01rlh data vIere taken in June 1957.. The so top 
data "fere obtai.red 6 weeks after the 1957 treatments were These 
were made at the original rates .. 

2"h-D limine "lfaS the least effective 

cherry, resulting in staYld reductions of 16, hO, 


• 	 from the 2, 4, 8 a~d 80 pound per acre rateso Root 
10" in depth on any 2,4-D treatment. 

2,4,5-T gave the greatest overall stand 

94, and 94% respectively for the 2, 4, 8 and 

:from si.m:'Llar 1957 treatment ranged from 90 to 

two 10l,rer rates gave the greater root damage" 


15 

on 
30 and 70 

The 2 Ib" rate 

were 83, 96, 
kill 

rate.. The 
severe 



tioD "\,ras 
rate" 

at the b~ 'lb" rate 
daHL'. II", 

of 12" at 8 lb.. rate and 

"limY'e great.er tl-;pn from 2,1+; Reduc
tion in amolmted to at t.he rate, and 95% and %respectively 
for 8'md 80 ri3~teo Top from the treatment was or:ly 
for the 2 and h per acre rates, and 85% the 3 10.. 0 one 

could be fouY:.d on the three plots treated at the 80 1o .. per acre 
Comparat:i.vely, root vms less extercsive arod less severe.. Root 

damage 'Has observed only d01'm to the 10" level on the 2,4 and 8 ner 
acre plots, with to only 3" at the 80 Ib .. per acre rate .. 

Amino Triazole-The greatest stand reduction resulting from any of the 
and rates tested ,ms obtained 8 Ibs.. per acre of amino tria

zole" This reduction of and a 92 % at the,4 lb", 
rate. TaD kill from treatments lrferS OD~y 5 to 10% at either rate.. 
Poot t;oj'as only and reached no deeper than 1011, 1,rth no complete 
root kill anticipated,. (Idaho cuItural nt 

of DererInial ground 
soil depths, distances the crOim" 

B,Qot sare:oles 1-lere tal~en on October 12, 1957, t.o a d.eptl1 of incl16So Tb.ese 
Here CI)t into 3 inch segments Dbnted in flats in the greenhouse on Octo
ber Ill., 19>7... to colleet.ed froTf: each depth 
w'ith each group nce ,Jere 
begun one month after number of 
shoot at the time Some more shoots 
than the original number of root segments planted.. TIm months after 

, 'hTi'Gh the segments from the 
first blooms ~Frere initiated seven 

from the reSDective root segrnent 

...ras a l1arked difference plant 

root seg-rr:e 

The 
and appeared on 

taken at the three inch The 
are 

the 

73% II 

":l()!l
..)v63% 

73% 41,;J; 33" 
36 1189% 81+%• 

that perennial roots are canable of 
from roots at soil in 

exPeriment.. 
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The use of comneting sDecies and fertilizer practice for controlling 
foxtail barley (Hordeum j-ubatum) on high watert~ble lands. Cords, H. P.. 
The permanent watertable in the area selected for this study fluctuates 
between three and four feet below surface. However, beqause of current 
and irrigation practice, the w,?,tertable level almost t,o the sur,;.,
face aft.er eagh irrigation and sloHly falls to the equilibriu..1Jl 
This condition" coupled 1tlit..l1. past grazing practice, had allovled foxtail bar-

to become the dominant 1~th scattered plants of other Heeds such 
as curly dock and of perennial bunch grasses and strawberI"'J clover.. The 
plot area was plowed in the fall of 19560 grasses and three leglli~es 
were seeded in pure stands, each three methods. This report will 
be concerned with the effectiveness of the various species in suppressing 
foxtail under two fertility levels--low available nitrogen and moderately 

available nitrogen. The native levels of phosphate and potash were 
both high. The soil is non-saline and moderately alkalineo 

those tp:'1'tSS plots 1'r.ith adequate stands, nitrogen fertil:Lzation 
result,ed in lower foxtJail infestation. In addition, fertilizer treatment 
produced more forage at. an approximate cost of $10.. 00 per additional ton. 

relations~lip hel,d true for both the June ar:d September cuttings. This 
finding is co:nt,rary to res'Jlt obta-ined the greerlhouse the previous 1;,,",nter 
and reported -i,n 1957 Resea:rr.l1. Progress Report. Nitrogen treatment, as 
exPected, had no effect on the'legUmes. 

At the of the June cutting, the alfalfa had the lowest per 
cent foxtail; followed tall wheatgrass and tall fescue. HOIoTever, 
waterta.'!:Jle conditions later in the summer resl.11ted in severe thinning of the 
alfalfa stands and a resulting increase of foxtail.. At the time of the fall 
cutting tall fesc11e 1,ms by far the best species for sUPDressing foxtail. 
Orchardgrass tall wheatgrass fo11oV-led next, and vTas among the 
poorer competitors. 

The preliminary result,s of this indicate that establishment of 
suitahle species coupled 'Hith proper fertilizer practice are practical meth
ods of convert:-tng high lmtertable pastures of this sort from foxtail patches 
into profitable producers of forage.. (Nevada Agrj,cultural nt Sta
tion. ) 

110wing and pasturing for cor.trol of foxtail barlel (Hordeum jubatum). 
Cords, H. P. Previous results have Sh01,ffi that bro mOvdngs--the first at 
the time the first heads appear am the second approx:Ltlately a month later
have almost entirely prevented headi'1g of the foxtail.. In the spring of 
195/' an exper:L~ent was signed to find wether the sa'11e results could be 
obtained by pasturing.. 11 nine-acre area heavily infested with foxtail was 
divided "into four pastures, biTO of which were stocked and grazed 
continuously, and two of vlhich were heavily stocked during the critical per
iods mentioned above. Evaluation 11']'as nade counting the rmmber of foxtail 
spikes in a 9.6 square foot frame.. T"Jenty-three of these counts were 
in each of the past11res in July again in October" In July, the number 

17 



of heads on the grazed rotationally vms about 6 per cent of 
on the pastures continuously" After this all pastures 
were :noi,rede Only a relatively fe1.r were found on any of the 
in October.. Th'is study will be to determine the long-time 
of these nractic8S" (Nevada Experiment Station)~ 

Chemical control of blue ~lag (Iris miss~urien~is)". Cords, H.. P.. 
the spring of 1956 an experlment 11Tas begun :mvc:lvlng SJ_X chem:::'cals each 

at three rates and at each of three dates.. The area selected for 
the st,t1dy was in a "ret pasture.. The i-JaS a mixture consisting of 

grasses, 30-50 per cent, s (Carex spp.. ) per cent, p~ren-
nial olovers, r::-25 per cerct, perennial broadleaf 1/Jeeds (dandelion, plantain 
and dock) r::-10 per cent, and bl,1e 10.-40 per cent,. The area Has pro
tected from grazing' the C01)rse of the exneriment.. The dates were 
selected on the basis of phenological the blue and were early 

stage, bud and just The ve st~.ge appli 
cation was not made the snrir'g of All plots were evaluated 
before spraJri_ng and twelve months by means of e~timates 
of three indeDendent Results of the bud and post-bloom stage 
aDDlir'ations are gtven belO1-7. 

Percent reduction of Iris 
as inl~uenced by various chemical treatments 

Time of 
Chemical Treatment Bud Stage After Bloom 
Dalapon, 10 lbo/Acre 96 99 
Dalapon, 20 IbG/Aore 99 100 
Dalapon, 40 Ib$/Acre 98 100 
ATA, 11 /Acre 27 51 
ATA, 8 /Acre 21 12 
ATA, Ib./Acre 9->'" 16 
2,4-D, 1 '/Acre 45 S9 
2,1+-D, 2 Ibe/Acre 63 80 
2,h-D, 4. lbo/Acre 77 98 
2,t~, ,1 lb./Acre 35 26 
2,h,t:;-T, 2 Ib./Acre 40 31 
2,4, S'-T, 4 Ib.. /Acre 2 66 
2-(2,4,5-TP), 1 l"h,,/ Acre 61'.r 

2-(2,L,S'··.'rp), '2 lbo/Acre 33 34 
2-(2,4,r::-'J'"P), 1+ lbo/Acre 62 43 

• 	 !'1oY1uron, 10 Ib~/Acre 31-~ 11 
!'1omlron, Ib,,/ Acre 3* 55'.)A
:t-1ol'uron, 40 /Acre 20 5 
~~eck, no treatment 1.7 

*Increase 

The treatments, lihile effective the blue , 'Triere un
desirable in that the grasses were thirned a result 
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ing i~crease in the and perepnial broadleaf pounds per 
acre of 2,h-D applied post-bloom appeared to be the most effective treat
ment when all factors ,,fere into consideration. The effect of treat
ment on the clovers could determined, since the clovers virtually 
disappeared i~ all plots, as a result of competition from the grasses 
due to protection from (Nevada Agricultural nt Station). 

Results of folta e treatments of mouse-ear overt;yweed (Iva axillaris) 
with amino triazole, chlorinated benzoic acid and 2, -D formulations.. . 
Thornton, Bruce J.. This test was located in the Lan Luis Valley on an un
disturbed area. The was uniform, fairly hea~r, plants , 12 to 
16 inches tall, 101rJer flowers forming seed. Soil moisture good. The appli
cations were made on July 30, Materials used, rates of 
and results, as determi ned one year later, are presented below.. 

Gal.. Lbs. % Lbs .. % Lbs o % % 
H2O Herb.. Re- Herb" Re- Herb. Re- Re-

Herbicide Acre Acre duct. Acre duct. Acre duct. Acre duct. 
Amino triazole HO 2 50% 4 70% 6 50% 8 50% 

1281-5 11 
PBA MI03 2r 80 

80 
5 
5 

70% 
10% 

10 
10 

90% 
50% 

15 
15 

100% 
60% 

20 
20 

100% 
60% 

PBA Ml77 3/ 80 5 10% 10 40% 15 60% 20 60% 
2,4-D B.. ester 80 5 2 90% h % 
2z4-D Amine 2 90% h 90% 
Note:· Rates~of herbicides basis active ingredientso 
l/Predominantly 2,3,6-trichlorobenzoic acid.. 2/polychlorobenzoic acid, 
- cipally 2,5-di, 2,3,5-tri, 2,3,4,5-tetra, and 2,3,5,6-tetra. 3/polychlor

benzoic acid, principally 2,3,5- and 2,3,6-tri. 

In this test the amino triazole the polych10robenzoics are 
inferior to the 2,3,6-trichlorobemn but Ij_ttle difference is evident in 
the comparative effectiveness of the t~lO polychlorobenzoi.c formulations .. 
The 2,4-D formulations are second to the 2,3,6-trichlorobenzoics in 

(Colorado Agrtcultural Station) 

An evaluation of several programs of treatment with dalapon and ATA for 
the control of bermudagrass. Day, Boysie E., Robert C., and 
McCarty, C.. Dean.. A series of tests 1,rere condlwted in the summer of 195'7 
to compare the e ctiveness of dalapon and ATA on the control of bermuda
grass at rates and under several treatment.. Tests were 
conducted in a dense and uniform stand of under sDrinlder irri• gation. 

of the experiment were (1) to determine the effective ness of 
treatl"'ents of dalapon at rates of 3,6, and pounds per acre. (2) to 

compare applications of dalapon 1dth split applied at 
several nt treatment intervals. 0) to the ctiveness 
of single treatments of AT! at rates of 6 and 12 pounds per acre. (4) to 
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compare applications of ATA wLt.h split appl~_cations aoplied at differ
ent treatment intervals. Materials were applied at a volume of 100 
gallons per acre. A commercial agent, X77, was at the rate of 
6 ounces per 100 gallons of spray each of the dalapon treatments o All 
programs of treatment were scheduled to term1_nate on the same date, August 30, 
1957. of percent control were made for each treatment by 
several nt observers weekly for eleven weeks the last 
treatment in each treatment series .. 

A schedule treatment and data the eleven-week observations are 
given in table Io Weed control obta-t from single of both dal
apon and AT! ,,,as satisfactory at all rates above six pounds" ATA 
gave about equal results to those by dalapon at comparable dosages .. 
Evidence does not any particular value of snlit aoplicaticn over a 
lump treatment of same total amount of chemical.. Equal or better results 
were obtained from 
applications 

tension Service). 
Experiment Station

a 

, 

stngle treatment of a 
to the same total dose.. 

Riverside, Calif., and Univ" 

amolmt than from multiple 
(Unlv" of Citrus 
of Calif.. Agricultural Ex.. 

. Table r 
The dontrol of bermudagrass eleven after treatment obtained 
by Dalapon and A~A at several rates of treatment in or split 

Rate p€r 	 '1\0 .. of Soacing of Total rate Weed 
treatment treatments (weeks) of treatment Control 

Herbicide (lbs/A) 	 (lbs/A) (%) 
Dalapon 3 1 3 55 

ff 6 1 6 82 
11 9 1 9 86 
ft 12 1 12 90 
tf 3 2 1 6 93 
ft 3 3 1 	 9 S4 
ff 	 3 2 2 	 6 88 
n 3 3 2 	 ./ 

Q 91 

" 3 2 h 	 6 78 
ff 3 3 4 	 9 83 
ft 	 3 2 8 6 86 
ft 6 2 1 12 92 

6 2 2 12 97" 6 2 	 3 12 70" ff 6 2 11 92 
ff• 	 6 2 ~ 12 8S' 

6 2 	 8 12 79" ft 6 2 10 12 
AT! 6 1 6 

" 12 1 	 12 
If 	 6 2 3 12 

6 2 6 12 90" 
" 	 6 2 12 
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Invasion of harbaceous perennial weeds.. , Delbert D.. Water was 
first delivered to lands almost free of herbaceons perennial weeds. Between 
the dam and the land to be irrigated lay 4,000 acres of farmed land infested 
with noxious weeds principally white top, draba, Russian knapweed, 
Centaurea renens, and wild monring glory, Convolvnlus-arvense" These weedy 
lands were to be inundated as' a part of the Equalizing Reservoir. The weeds 
~iTere sprayed by aircraft and ground with 2,h -D, t"TO or three timesa" year 
until the reservoir ~..ras filled. by Vic Bruns, ARS, Prosser, Wash
ington Experiment Station have sho-wn that viabil:t+,y j_s not lost by 
immerston in water for several years. the seven years since the first 
delivery of vrater to the canals, we have had no reports of new in..festations 
of white top,~ P')ssian knapweed, or on laterals or on farms. 
Movements of Rl)ssian knapweed have a few yards "'rom old farmland 
infestations where suil has been in excavation of channels. These 
observations raise the questions of how much downstream infestation may be 
expected along a waterway from by the water, on the sur
face' and below the surface.. U3ureau of Columbta Basin Pro ject, 
Washingt ')r~' • 

Cost of nrevention of spread of dalmatian toa£flax and goatweed. 
Suggs, Delbert D. Isolated inSestations of dal;Tlation toadflax, Linaria 
dalmatica and :':<oRt"lrmed, IlTere marked and sterilizea:-by 
Grant County Extension personnel on dry range 
land in central t.,;t'ashington, .. Patches were at least two years old. 
Dclring the thl"'ee succeeding years, 20 to 40 new patches or individual plants 
per year were treated and the clipped.. Individual plants l.Jere found as 
far as 30 miles from the patches.. Dal,"nation toadflax had been cul
tiv~ed by some persons as a pere IIsnapdragontl.. 1-J'ith the advent of 
irrigation, seedlings along vlatenJays and borrow ditches several 
hundred feet away from the home ns. Because the patches were small, 
total cost for materials did not exceed ~p15 or $20 per year, plus labor and 
transportation at $20 to $ per year. By cooperation of persons and n
cies concerned, He believe YN'e can prevent the damage caused by these weeds 
at a very low cost. Both , though vJ811 adapted to dry range condi
tions, appear to be competitive on irrigated farms. Each is resistant 
to normal applications of 2,4-D.. Each makes tiny, hea"vy seed easily trans
ported by any Although the irrigation project is constant
ly bei ng freshly to mO'Tements of these seed on the irrigated 
land from other areas, l"e hope to keep these tv70 v~eeds "eradicated lt at a 
nominal cost.. To , the annual cost has been less than that required to 
remove barnyard grass one acre of beets or beans. (Bureau of 
tion. Columbia Basin Project, Washington.) 

The effect of number and frequency of treatments ltTith aromatic weed oil 
on the control of bermudagrass.. Day, Boysie Eo, Russell, Robert C., and 
HcCarty, C. Dean. Tests of twelve programs of treatment with were 
made on a of bermudagrass in a sprinkler-irrigated lemon orchard. 
Plots 5 feet feet long liTere established in the tree aisles 
a :r~nrl(rrrli"zed hlock dR~;,.,.n with each 'treatment renlicated ,. Aro
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matic oil ,ffiS applied at a rate of 100 ns per acre in 
each treatment or retreatment~ Treatment programs were to termi.... 
nate on the same date, August 30, Thus environmental factors t..rere 

for all treatment the rating periodo 

programs of amounting to 1(1 plots were compared... 
ProgrC'JUs consisted of tNo six at one-i>feek intervals.\l tt'ITO to 
six at two-week intervals, and tHO to f our at three 
week Thus treatments varied in number from two to pro
grams in dur2.tion from t1'ITO to ten l>leeks.. Evaluation of each program 
was made on the basis of indenendent visual estimates of percent control by 
several observers at weekly intervals folloHing the final treatment in each 
treatment progrC'JU~ 

for the observations eleven weeks after final treat
ment are shown in figure I,. A total of six treatments spaced at one ,-reek 
intervals only a 24 percent control of bermudagrass as to 
81 percent control fore the sa~e number of at t1f1O t.]eek 
Four t,reatme uts at three week provided 72 percent cO!1trol.. 
Thus the co,,,trol obtained t,ras more a function of the duration of 
the nrograns rather than the number of treatments.. It is evident that 
careful retreatments is an important factor in securing 

a given r:umber of oil (Univ.. of 
Station, Hiverside, Univ. of Calif. 

tural Extension S,?ryice .. ) 

• 
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1iigure 1 

The effect of number and frequency of treatments -vnth aromatic weed 

oil on the control of bermudagrass. 
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Duration of Treatment Program (Weeks) 

Spacing of treatments 
o one week 

[!) t'WO ,,.-eeks 

~ three -vJeeks 
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The reports 
medusae), halo 
diffuse 

PROJECT 2" HEHBACEOUS RAl\IGE v'JEEDS 

H., Hironaka =- Pro 

~Jere contributed Ruthors from 
to the following medusa-head rye 
(Halogeton glomeratus) weed (R eric 

six 

41(Cental~ea diffusa), niggerhead (~eckia occid 
California false hellebore ('leratrum californicum),g cinquefoil (Potentilla 

(Delnheniuffi occidsntalis), and eight noxious native 
on high elevation ranges" 

this category vlere '-lnintentionally in most cases, 
and have become established in on our r2nf:;8S., In nearly 
all cases the- environme nt "las IDe.de favorable for their establishnent 

nt a':: the native Some of the introduced are ; 
others are noxious because of their poor forage qualitieso 

and a physiological study iir:L th the relationship 
and oxalate in halogeton plants 

chloride 
solu= 

tions of different concentrations.. 

Klamath weedo The tremendous success 
is reported from The introduced 

has largely respons1,ble the reduction of 
per cent of its former The area once 
now desira:::le 

of biological 

one 

is the first time such a high degree of control has been attained• on an introdllCed ran'·e ply is encourag';31g ne~1S to those :JO~l"k-

on other introduced spe .. 

Diff'.lse knaUHeeCl.., ne",fcomer to the rank of range Heed in Idaho 
diffuse knapH~ed<l' evaluation of herbicldes for the co ntrol 

of this species is pre 

~.:::::.::::::.::::.:::~~...:!.r~yt.;e;:.,. Encouraging results on the reduction 
herbicides are from CaliforniaanJi 

trol but it does ind·i.cate the possibility of 
native or desirable introduced the "control" 
on the ecological as'Jects deal with respo;:"se to fertilizer and 
ship to moisture, root and on the phenolo 

,men grOlvn during the various months of the year", 

Halogeton.. F,esearch O!l. this poisonous species centers aro 
of nee herbicides, behmen crested wheat 

its relation~ 
behavior of 

the use 
halogeton,9 

Papers 



Native Species. 

Species in this category be found small amounts on ranges that 
are in the good condition class. It is when they become excessively abund
ant that a weed problem arises. Most of the species are non-toxic, but some 
are poisonous. 

Non-toxic. The species reported in this group are found on forest 
ranges. Evaluations of herbicides on the control of niggerhead, California 
false hellebore, cinquefoil, and eight other perennial forbs are presented. 

Poisonous. More cattle have been lost because of poisoning by tall 
larkspur than any other snecies on forest ranges. Attempts to control 
this species date back many years, with little success. Two papers are pre
sented on the results of herbicide evaluation for the control of tall lark
spur in ~on.tann. 

The reports of the individual contributors have been arranged according 
to the above categories. 

CONTRIBUTORS REPORTS 

Introduced Range Invaders 

of rate and date.5~.f dalapon application on control of medusa-
head caput-medusa.e. Morto~ HOllard L., Torell, Paul J., and 
Haas, Rober • An experiment was initiated in Washington County, Idaho, 
during the spring of 1956 to determine the minimum rate of dalapon appli 
cation necessary to control medusa-head rye at different stages of growth. 
Treatments of 1.0, 2.. 0, and 4.0 pounds dalapon per acre were applied on April 
27, May 31, and June 26, 1956; the dates corresponding to the two-leaf, late 
boot, and dough stages of grol~h, respectively. treatments were applied 
in water eqlJivalent to 40 gallons per acre with a pO~Jer sprayer. 

An initial evaluation for medusa-head kill and seed production was made 
during the fall of 1956. Since there were apparent treatment differences in. 
the second year following dalapon application, an evaluation for medusa-head 
control was made in 1957, although there was no chemical retreatment on these 
plots. All plots were evaluated for per cent medusa-head ground cover in 
both 1956 and 1957. The ground cover data were subsequently converted to 
per cent medusa-head control• 

• The follOwing table shows the per cent medusa-head control obtained in 
1956 and 1957 from three rates of dalapon applied at three dates in 1956~ 

1 lb./! 2 Ibs./A 4 lbs./! 
Date of Application 19~6 1957 1956 1957 1956 
A~p-r~il~2=7~--------------4~7~--~7~--~90~--~4~6--~~ 

1957 
42 

May 31 
June 26 

10 
0 

19 
37 

22 
0 

16 
8 

50 
0 

40 
27 

25 




The treatments applied on April 27 were more effective 
killing medusa-head than treatments applied on 31 and June 26, 1956", 
Although the 0 pound rate applied on April was only partially effective, 
the treatment the medusa~head and ]permitted the estab
lishment and gromh of many broad....leaved li8l'}ds particularly amual 
sunflower, Helianthus apnuus, in 1956", approximately the same per
centage control was obtained from the h.o per acre treatment 
on May 31, the broad-leaved annuals were evident on this treatmento The 
results from study indicate that tr(~atment of 
lvith dalapon necessary if good control to be obtained, and that higher 
rates "tdll not s.ubstitute for an early of treatment.. 

Although was some apparent in medusa-head 1951 
on plots in June of 1956, the de not necessarily corre
spond t.o the control obtained in the 1956 season" This that 
there was some carry-over effect to 1957 from the 1956 dalapon nts.. 
It is not known whether this carry=over effect is from residual herbicide, 
reduction available" or from seedling vigor~ (Idaho Agri
cultural Station and Crops Division, ARS, USDA, cooper~ 
ating. 

Control of medusa head (Elymus caput""'ITI.edusaet .. ) by ,eevera.1 preemer§ence 
herbicidesa.ndcol!1petition with resident and reseeded species", 'l-'[ajor$ J"$I 
}![cKell, C" M.. , and Kay, B .. to EPTC, CDU, CIPC,Simazin, Dalapon, and _ 
Monuron were. a.pplied in the fall atgeometricallyf.TQm 
one-half to__ eight_pounds per acre an rangeland dominated medusa 
head" . vegetation had been burned August 16 to co seeds at 
the sotl surface.. Rates of for Monuron and Sima started at 
~ Ib/Ao Dalapon at 1, and for the EPTC, CDAA, and GI~C 2.. Herbicide 
blocks :replicated four times., The EPTG, Simazin and pelleted CIPC 1r1ere 
applied on dry soil September ot,her herbicides a week later in 
water at the beginning of a After 4$35 of rain~ 
rose (Trifolium hirtutn) Harding grass (Phalaris tuberose var.. 
steno~erarwere. band seeded at about 8 lbs/A of each with 200 Ibs/A of 
IO:20~ fer-tilizer.. A second, seeding followed weeks later, 

two inches. more rain.. Our objective vIas to set medusa head 
temporarily so desirable resident, and especially the reseeded~ 

could occupy the and ultimately exclude 

Vegetstioncomposition been estimated by the method$! 
cover has been estimated, and eked quadrat (four inches data have 
been taken ..on .:the reseeded in the rows ..

• 
EPTC 9 CIPC, andSimazin already (January) given outstanding control 

residentgrassess> including medusa head.. The SJ1llazin eliminated most. 
ve.get.a~tiQn as wello. EPTC and CIPC plots n01o(r really excellent 

bur clover (Medieago Lisfida) from resident seedo Plots treated with 
other chemicals differ little from the checks" 
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not ferti 

"There 

The seeded species, to an analysis of variance and Duncan's 
range test, sho", no differences in to date 

chemicals.. The are good to excellent, but variable.. (Botany 
Dept.. , University of California; Crops Research Division, ARS, USDA; and 

Stations, University of Davis)" 

Relations of medusa head (Ely-allis calJut-medusae L,,) to fertilizationS! 
and soil moistl]re.. l'1ajor, J. and McKell, Co Me NH4NO) at 150 
N alone and ,.Jith P at 100 Ibs/A as treble superphosphate gave very 

responses on a medusa infested range on an Olcott soil, 
or solonetz, in SolA.m Co .. , California.. Dalapon ,fas applied at 

on unfertilized V8 early in spring" G~yPsum had been 
installed at 6, 12, 20 and inches to record soil moisture.. 

Both weedy and desirable plants responded to 
to N+- P.. In April medusa head was more abundant on the 
on the but in June it was less abundant.. is 

the Nand 

in the soil moisture records.. Moisture depletion ,.;ras rather uniform 
between storms in although the Nand N + P plots 

much more herbage than the others. Wben in 
, the more abundant ve on the Nand N + P 

used soil moisture and to greater depths than did the 
unfertilized vegetation.. The soil moisture on the Nand N -t P had 
essentially reached the permanent point by the laUer of Aprila 
Later rains ch did occur in this "unusual II year could not be used by the 
dry " but did prod'lce additional plant growth on the 
lized.. the vegetation had not run out of moisture and 1JaS 
and Medusa head was one of the principal plants to 
from this hal late spring It }ffiS benefited0 

plots with a rath9r sparse plant cover, natural to this 
the medusa not been in density to a very fe111 
plants per square meter by competition the fertilized (Erodium 
botrys) and (Bromus mollis, Avena fatua, resident Lolium multElorum, 
Hordeum hystrix, etc .. ,. The few' medusa head plants left on the Da.lapon
treated sites responded more to the late t'"an the relatively 
already mature head plarrts on the N-.ferHlized plots.. Dalapon 
eliminated most of the grasses!) leaving increased 2JTI01mts of 
and especially Hypochoeris glabra.. Theses 1.Jith the medusa head 
left unkilled b:;r the herbicide $ used uo the available soil moisture., 

In another 

annuals 

on hill range Ne have found that grazing ter:ds to 
preserve enough moisture to mat llre a dense medusa head stand~• the resident can rob t~e head of most 
it needs before it is phenologically ready to use it" Fertilized 

of the 

is even more using up soil water than the untreated range .. 
(Depto of Bo of California Cr~ops Research Division, AFB, 

USDA, Davis, 
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Relative rate of root develoPment of medusa-head and cheatgrass .. 
Hironaka, M. and Tisdale~ E~ W.. The purpose of this study was to deterrnine 
whether the root of medusa and cheatgrass sufficiently to 
explain the cheatgre.ss medusa.. 

Because the technique not been reported in 
to the authors1:; seem:; warranted.. One-inch 

cloth were filled soil obtained the 
use of an orchard The soil was in the tubes in 
the reverse order of extraction.. le of the that were to be 
recovered during the months were t.ro feet or shorter and those recov

during April, and June were feet in 
"'plantedf! in the field and seeded l.·rLth either medusa or 

area ,vas stratv mulched to lessen the effects of 
and emergence had occurred seedlings, "I-Jere to one per 

Four of each species lifere exami.ned from mid-Decem
ber to mid-June.. Roots Here recovered from the tubes by use of a jet stream 
of water.. Length measurements Here taker, root tip to and from 
leaf or panicle to as the 1tlaS stretched out on a flat sl1l"face. 

of the t1m speoies for the seyen months 
are presented in Table ngt!1 of root vIas very slrnilar in 
from mid-December to The aerial portion of both spe chane;ed 
very little from 'Harch,9 wh'Lle root length increased significantly 

t,h1s period" No root gro1trth took during the period 

lfLL.u.-UUmary to 


The relative 

when the maxirm.nn=l'lini.'11.1JJu under 
ivere .37 and 19 degrees F.. res~e root development 
tlro sneeles was 

The sigp~ficance of the difference in root length in the un
because of the matllrity of cheatgrass and the 

spring in 195i7" does indicate that medusa~ 
head may have a slight for soil moisture, however .. 
This is being of 2 perennial .. 

Table Average root aeri_al lengths of rye and 
mid-December to mid-June (av" measurements .. ) 

• 

Date of Root (in,,) Aerial 

(Forest, Wildlife and Pange Statio of Idaho, 
Idaho). 
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ReSDonses of medusa head (Ely"ffiuS caDut-medusae L~) to different plant... 
ing dates.. Najor, J" Plantings Here made monthly from Augll,.st 1956, to 

!IIarch 1957!1 and have been kept in the green.house at supposedly optJmu...rn mois
ture conditions .. 

None of these plants stooled out, so in Jam'ar~r one-half the plants 
(d'-lpltcate plantings had been made) w·ere moved outside but still i,,,;atered.. 
The outsi.. de plants became normal in appearance" Only the outside Dlants 
seeded bet1,,;een August and November produced normal seed crops.. The Decernber 
Dlantings prod;,ced a i'elir flo~Jering cuJmso The January to March seedings 
have not floHered to date and a?e still green.. The plants which flovJered 
th~n dried up, exc8Dt for the AU'2;ust and December seedings, li,h'; eh are still 
partially green.. 

The greenhouse plants have never floliJered, exceDt for the September and 
October plants, which had one-fifth to one-tenth the normal num.ber of flower
ing culms. The number of seeds per culm H2S mrmal, ho",vever. The flowering 
plants dried; the others are still green.. 

Evidently medusa head requires cold treatments after germ-~.nation for 
normal completion of its life cycle.. Seeming Jy the short days of autumn 
also provide a necessary stimulus .. 

The natural distribution of medusa head confirms that this is not a 
plant of subtropical, maritime climatic regions. Hedusa head does best in 
continental climates, as is no,,] becordng evident both from its J\:merican dis
tribution and its Eurasiatic, 1'\There the plant is found in the less maritime 
parts of the Hediterranean area, and eastwards clear into Kirghizta and the 
border of Homr.olia" The bulk of its distribution is Asi.atic and so are the 
reports of its weedy nature. (Botany Dept .. , University of California, D~.vis, 
California) .. 

An evaluation of certa~n chloro nhenoxv herbicides for nrB-emer2"ence 
control of Halogeton glomeratus.. Ha~s, Robert H"" }'Iorton.ll Howard L:'" and 
Torell, Papl J., Certain herb5_cides have displayed erccouragins possibilities 
for controlling halogeton, liJhen applied as a pre-emergence treatment to the 
weed., 'rhis report covers one of three stnd5_es conducted in 1956 to evaluate 
the Derformance of a num':ler of herbicides for pre-emergence controJ_ of halo
f"etol'1. 

This str.Jd;r eva111ated_ ten chloro p11el~OJCY cornpollnds in a ran.domtzed blocl(,. 
spl:tt-plot desir;D of three renlicaVons.. Each material Has ap1Jlied at rates 
of 200 and 4.. 0 ponnds acid equ~.valent per acre in Hater at 15 gallons per 
acre.. All treatments Here ma:de on Nov~;nber 11, 1956, and they-'Here evalu= 
ated on Oct.ober 10, 1957.. The results of the evaluation are incl'-Ided in 
the following ta1;le: 

Z9 
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Average per cent of ground covered by halogeton 0 n plots treated 1-1ith 
certain phenoxy compOlJnds applied as a pre-emergence application .. 

Rate per acre 
Herbicide "2 Ibs. h Ibs .. 
2', 4-D 3S.. 7 10.3 
2,4,5-T 35.. 7 5,,3 
NCPA 23 .. 7 7.. 7 
4-CPA 52.. 3 43.. 0 
2-(2,4-DP) 23 .. 7 7 
Silvex 2.. 0 0.. 3 
4-(2,4-DB)* o 14.. 3 
h-Cr'WPB) .,7 7,,7 
4-(2,4-DB)-» 8,,7 4.0 
2,L-D Amide 9.. 7 4.. 0
'* Iso-oct;rl ester 
**Buto:i-::y-ethoxy-propanol ester 

Precipitation during the spring of 1957 was considerably above normal. 
This may have been a contributing in the 
ed by the various phenoxy materials tested.. However, under the 
conditions of experiment, silvex provided a 
halogeton control", material has been outstanding as a pre~emergence 
herbicide on halogeton in other tests, and it will be investigated further 

t.'lis purpose. • (Crops Research DiVision, ,USDA, and Idaho Agricultural 
Experiment Station, cooperating)., 

An evaluation of three substituted urea comEounds for pre-em.~rgence con
trol of halogeton.. Haas, Robert Ho., Morton, Ho"!.<rard L", and Torell, Paul J .. 
Diuron, neburon, and DHU were evaluated for pre-emergence control of halogeton 
at rates of 2.0, 4.0, and 800 pounds per acre active ingrediento The exper
:tment was of a randomized block, split-plot l~,.:Lth three replications" 
The plots included rates, materials were assigned to the sub
plots.. All materials ",rere applied on November 28, 1956, in a spray volmue 

poor control 

practical degree of" 

gallons per acre.. The evaluation of per centq;ronnd covered 
was on October 28, 0 

The res"Jltant converted to per cent control are included in the 
follow-1_ng table il 

Rate per acre in pounds 
Material 4 " 8• Diuron 70..1 99.. 3 10000 
nm 98.. 0 99~837 "h 
Neburon 19.. 1 8005' 96.. 9 

As has been true other contir.ued to be the outstand
urea material for pre-emergence control of halogeton" DMU provided good 

control at 4.. 0 and 0 pounds, while neburon provided a creditable perfonnance 
at the 8,,0 rate (Crops Research D~vision, ARS, USDA, and 
Agricultural Experiment Station, cooperating). 
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Range seedtngs to control halo eton in Nevada.. Tueller, Paul T.. Dur
the field seasons of 19 2, 1 and a iiUiilber of permanent plots were 

established on ranges seeded to crested 't'ifheatgrass in northeastern Nevada.. 
Permanently located stakes are the centers of concentric 90 6 sqe and 100 
sq. ft .. plots$ In the 906 sq.. ftQ plots the number of plants of each species 
was counted and recorded. In the 100 sq. plots the per cent crown density 
was recorded", These plots were during the and 19:i7 field seasons.. 

An increase in both numbers and density of crested wheatgrass was found 
on the better sites with an accompanying reduction of h8~ogetono On poor and 
overgrazed sites crested wbeatgrass has remai relatively stable with an 
occasional reduction in number or density while halogeton densities and num
bers have increased" Also these data show 'tride variations in halogeton, 
and less strikingly in crested wheatgrass" 

¥requency of halogeton and crested 1'Theatgrass was taken on these same 
seedings in 1955 and 19:i7.. A four-square-foot steel subdivided into 
4 one square foot parts was dropped systematically trarlsects from perma
nent start-;ng points.. frequency of occurrence was recorded for all 
plants.. A of 4 indicates occurrence in all 1.j. subdivisions, while zero 
uould indicate the complete absence of particular species in question. 

Frequency of occurrence of crested wheat grass & halogeton in 2 years 
on 8 areas seeded the Bureau of Land Management in northeastern Nevada 
1952 

Bm Crested wheatgrass Halogeton No .. 
Project 19S5 1957 195~ 1957 Plots 
Brush Creek 0.. 96 1.. §i 2" 33 1.96 75 
Hubbard 0,. 60 1.. 17 3057 3" 07 275 
San Jacinto 0.. 92' 1.80 0 .. 81 0.. 175 
Strode o. & 0.. 77 0 0 7:; 
Bell Canyon 0.. 22 1.26 3..42 2,,96 50 

0 .. 22 O. 1 .. 78 2. 30 250 
Mike Spring 1 .. 35 1 .. 84 0.. 35 0 .. 52 75 
~In~d~e~p~en~d~e~n~c~e__~1~oQ~,_2,~_____~2~o~4~9______~1~o~92~____~O~o~8~7___________,27~ 

Seven out of 8 areas showed an increase in frequency of crested wheat.;.. 
grass while 5' out of B showed a decrease of Halogeton. A poor shadscale
greasewod site (Agee project) sho,..rs an increase in Halogeton and no change 
in frequency of crested wheatgrasso 

A sagebrush site that has been overgrazed (Mike Spring project), 
shows an increase in both halogeton and crested wheatgrass. On most of 
better sites frequency of halogeton was reduced one half and the 

of crested vmeatf:!'rass 1;l'as doubled. (University of Agricul
tural Experiment Station and the Soil and Ivloisture D~v:tsion, B. L. H.) 
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Sodium accumulation and oxalate formation in Halo~eton glomeratus. 
Williams, }II .. Coburn Halogeton has become om of the most serious of the 
poisonous "infesting the western portions of the United States.· The 
most nublicized losses occurred in the industry during the late 1940' s 
and early 19~Ot 56 Since then death losses have been 101i because sheep men 
no graze their flocks l"here halogeton constitutes an excessive por
tion of the range vegetation.. 

In addition to losses, this Heed causes severe economic loss 
by reducing the number of acres of land 1ih~ch can be safely utilized by 
livestock" This also accumulates quantities of sodium, the 
release of which the de plants has been noted to a layer of 
black alkali on the soil surface and thus contribute to the deterioration 
of the soil.. 

Physiological studies were at Ut811 St,ate University 1957 
to study the relation of sodium chloride to gro"rth, oxalate formation, and 
sodium accumulation by halogeton.. Seedlings l-lBre nated :'Ln petri dishes, 
then trasnplanted to flats containing a l~d mixture of desert soil 9.ndvey
miculite G After a few the plants were placed in 2 earthenware 

containing Hoagland t s nutrient solution.. The plants were grown for bJO 
after which the solution l4"aS replaced and sodium chloride to 

the solution in concentrations ranging from 0.. 0001 1'1 to 0..1 Me plants 
were grown in the above solution for 2 weeks, then measttl"ed for growth and 
analysed quantitat~vely for oxalates.. 

The presence of salt in the solution had no effect on normal of 
aerial portions of the plant. In fact, in length of the 

central stem and bottom lateral ivere slightly higher plants receiving 
salto Gains were considerably increased when plants l<i"ere grown in the 0", 
Mo solution.. Root growth the 0 0 1 fJ[ solution l"as slightly depressed.. 

Oxalate content of the leaves from 6 percent in the controls 
to 30 nercent in leaves of nlants rrr01-J!1 in a 0.. 1 }1 solution.. Total oxalate 
content of plants gro1,m ~utrje!"'.t solution having 4 p"p..ma sodilli"1l as impur
ities is IS: S perc~nt.. The sodium content of 1044 is a result of 
the initial growth soil, in the water, and the original 
sodium in the Leaves from a nlant harvested from the desert in late 
October had a total oxalate content~ of 32.25 nercent. and a sodium content of 
12..h percent. 

These studies be expanded 1958 to effects resulting 
from completely free media to concentrations of 1" 0 11 sodium chlor• ide.. Plant "trill be tested to detenn-'Lne toxicity decreasing 
percentages of the toxic element occur as sodium oxalate.. (Crops Research 
Dtvision, ARS, USDA, and Utah Agricultural Experiment Station) .. 

1·ri th control of 
Huffaker, C.. B.. 
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to 19h9, 
alone.. 

prompted the late H.. S. 

and Kennett, C.. E. Klarlath weed, 
was estimated to infest 2 1/3 rnillion 
The failure or unfeasibility of other 
Smith to initiate biological control. In 1947, a ten-year study was started 
on the effect on this ",reed of imnorted s, Chrysolina ~emel-
lata (Rossi). . 

The data obtained show· a Dt in rar",g;e condition. Control 
t'Jas effective to a degree not even hoped for e This Heed DOI'r 

exists at a level less than one per cent of its former serious occurrence 
in this state. There was concurrent in perennial grasses, 
chiefly the highly desira~le climax Danthopia californica, in 
Humboldt County; and there elsewhere, the winter ar:n'lals--grasses, leg
11.rnes and forbs--of fair to 
space opened up by decline 
of forage value were 
and Erodium spn., in 

Bromus hordeaceus 

a major portion of the 
The principal species 

(zmoll~s), 
latter bra plus Lotus spp., in 

Shasta and Placer Counties. 

decline of Klamath weed was notThe increase of other 
serious, in many instances increase at all. The principal 
weedy species in Hnmboldt County were , CY)1osurus echinatus, and 
liawkbit, Iquochoeris glabra, broncho grass, Bromus rigidus,was the 
predominant "!treed in Shasta and Counties.. In Humboldt County, both 
dogtail and hawkbit are in certain areas but they do not displace 
Or dominate the oatgrass, Danthonia californica, l~ihich ,-ras the dominant 85_ 
plant species over a study area of 10 miles from the original beetle release 
site. 

Certainly, abuse by 

are 
we 

grazing will increase the chances that 
noxious species 1,n.ll come Successf 1:1 chemical methods of codrol, no 
less than biological, ct to t,he same unf01mded fear that if we 
control a ven noxious may get a worse one in its placel (Depart
ment of Biological Control, T. n T i verSl y ¥ C l"¥ -" ~ k 1 ey) 0o~"t ,a J._O.l nla, ,.er" e 

An evaluation of certain herbicides for the control of diffuse kna~ 
weed, Centaurea diffusa Lam.. Haas, Eobert H. and Torell, Paul J. Diffuse 
knapt1Tsed has caused some concern as a weed on the sagebrush-grass 
the Fa-i.rfield area of Camas County, Idaho. A study was initiated on 
1957, to gain a evaluation of herbicides that might be useful 
for controlling The study included six herbicides at three rates: 

• namely, 2,3,6-TBA, 
2,h,S-T, silvex, 
per acre for all 

an alkanol amine of 2,h-D, low volatile esters 2,4-D, 
4-(2,h-DB) at 1.0, 2.0, and h.o pounds acid 

All herbicides i..Jere applied at 40 gallons 
acre. The was a split-plot randomized block of three 
replications. 

• 
An of the control provided by the various 

made on 26, 1957. At that time, no 
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and the soil was too to support any regroi~rth of the current years rosette 
Consequently,growth.. to be

orly the control of 
since diffuse appears 

the plants for 
was read.. The f-i.n.al evaluation l,rill be accomD1ished in the of 

1958. 

information by this study to date indicates that of the 
herbicides test.ed$> - of 2,h-D and the ester of 2,h-D sat
isfactory CODtrol of TId-s i-ras by 92, ,and 
96 per ced control for the 1.. 0, 0, and 4.. 0 D01Jnd rates respectively of 
amine 2,h-D; the respective control for the ester of 21h-D was 96, 97, and 
100 per cent.. With the exception of 94 per cent control for the 1.,,0 pound 
rate of 2,h, a::1d 90 per cent control for the h"o pOlmd rate of silvex 
all other herbicides and rates substantially less than 90 per cent 
control. 

Although the treatments were made at an bud stage of 
average height of the fruiting plants was 23 inches, and they were 
to become slightly hardened and harsh.. Subsequent observations indicated 
that an earlier spraying date might more effectiYe control of diffuse 
knapweed. (Crops Research Division, APE, TTSDA, and Idaho Agricult.ural 

Station, cooperating) .. 

Native Species 

./-\ comparison of several herbicides ~Ln controlling niggerhead (Rudbeckia 
occidentalis).. KlomD, Gerard J~ Observations were continued and additional 
data ,,;ere collected to determ'ine the relative phytotoxicity of several herbi
cides compared vnth 2,h-D 1.mer:; used on niggerhead (Rudbeckia occidentalis) .. 
Previous studies have indicated that 2,h-D at 2 p01mds per acre 
in controlling niggerhead on high elevation ranges 
eastern Oregon.. In t'~is study a ser-'Les of l/l60-acre plots !,;jere
4 times by blocks ltrit..h a check plot in block", Percentage co:r::trol was 
determined by comparison of sprayed plot wi.th checko 

't-l'n.en observed one month after niggerhead on plots sprayed Nith 
2 Donnds per acre 2,h-D and Hith a mixtt.IT'e consisting of 2/3 2,h-D plus 1/3
2,4 J 5-T at 2 pounds per acre to be most damaged" Plots sprayed 
l-rith ATA at 2 DOlJnds per acre and 4 showed evidence of chJoro
sis and bro'>m1~go Plots sprayed H"Lth 4- p01mds per acre and h 
pounds per acre and 1frith 4-(2,h=DB) at 2 pounds per acre and h pounds Der 
acre Sh01'Jed little injury to niggerhead at 

ObserYations made on these plots made one year after spraying indicate 
that AT! at the 2 pounds per acre and 4 pounds per acre rates are both more 
effective for niggerhead control than 2,4-D at 2 pounds per acre.. The mix
ture of 2,4-D plus 2,4, was less effective than 2,4-Do The results of 
the treatments all of "rhich were applied in wa-ter at the rate of gallons 
per acre are shm-J!l on the follOTlTing page., 

is effective 
(6,000 feet) in 

• 
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Comnound Rate AveraiY.e percent kill 
2,[(-D 2 Ibs/A 

y 

74 
A'1'A 4 Ibs/A 98 
ATA 2 lbs/A 93 
2,4-D 
2,4, 2 Ibs/A h9 
L\-(2,4-DB) 4 IDs/A 48 
4-(2,4-DB) 2 Ibs/A 
4-(1-1CPB) 4 Ibs/A 34 
4-(}1CPB) 2 Ibs/A 9 

(Crops Research Research ABS, USDA, La Grande, Oregon). 

California f~eh311ebore californicum and cin uefoil 
(Potentilla sPp.)' and their control by 2, -D and ATA.. Klomp, Gerard J. 
Frequent invaders on many wet meadow sites in the timber are California 
falsehellebore (Veratrum californicum) and cinquefoil (Potentilla spp .. ). 
Because the forage potential on these wet sites is so great, any weed which 
reduces the volume of desirable forage species such as grasses, ts important 
to the livestock operators ranges. 

In a to dete:rmine the herbiddal properties of 2,4-D and AT! 
California falsehellebore and cinquefoil, 1/2G acre plots 

an area infested with t"JO weeds. 2,4-D 
(isopropyl and butyl esters at 3 pounds per acre and AT! at 3 potmds 
per acre were sprayed in water at 50 gallons per acre with a boom spray at 
50 

Observations 14 months after spraying ind.icated the following control: 

AT! 2,h-D 
(3 Ibs/A) (3 Ibs/I\) 

California falsehellebore 95% 
Cinquefoil 85% 

'I.;rere establi~hed 0;" 

• 


(Crops Research ARS, USDA, LaGrande, Oregon) 

.Ii, comparison of several herbi_cides in controlling weeds in high eleva
tion pastures.. Klomp, Gerard J. To determine the comparative effective
ness of several herbicides currently being for weed control, a 
"las established in an open park in the lodgepole pine-fir type.. Undesirable 

weedy species include: western (Archillea lanulosa , 
cinquefoil (Potentilla spp.), penstemon (Per~temon spp.) , aster Aster sppo), 
carrotleaf leptotaenia (Leptotaenia multifidaj, low larkspar (Delphinirnn 
bieolor), arro~'1ead butterweed (Senecio triangularis), bistort (Polygonium 
spp. ), and lupine spp.). 

35 



grasses andInterspers 3d Lit th the vleeds are .. ugh 
are sparse, observations \c·rnl be made to collect infonnation on their 

reaction to the sprayin;;; and to note the rate of increase and occupancy of 
the site. 

The study was in three blocks irrLth nts and checks randJmized 
Hithin the blocks" Plots 1-Tere 1/40 acre in Ivere applied 
i:tJ. l"atRr at rJO gpa .. Spra:;ri ng vms done in the spring (July at elevation

000 feet) .. 

Herbicides and rates Here: 

2;Il-D 2~lbslA 
2,h-D h Ibs/A 
2,4-D (2/3) plus
2,4, (1/3) "'h 1-1.2 .l1~S/' 

2,9'h-D (2/3) plus 
2,4, S-T (1/3) 4 Ibs/A 
ATA 2 Ibs/A 
AT! h Ibs/A 
4-(HCPB) 2 Ibs/A 
4-(MCPB) 4 lbs/A 
4-(2,4-DB) 2 Ibs/-A. 
h-(2,4-DB) 4 Ibs/A 

Of the herbicides tried)! the mixture of -D (2/3) plus 2 , rJ-T (1/3) 
at 4 pOlmds per acre Has most effective against more cies.. T:l"J.is was fol
lowedby 2,4:"D at h pounds per acro; 2,h-n (2/3) ,4 J (1/3)at 2 pounds 
per acre; and 2,h-D at 2 p01mds per acre, in that order.. Next Here AT! and 
4-(t·WPB) ,vith L-(2,4-DB) lease aga":i.nst specieso 

Resistance of tested to all 	 from most suscentible 
to most resistant : cinqllfoil!, ca?"'rotleaf bistort, 
hDttervreed, lupine, aster, penstemon, and larkspur.. (Crops R.esearch Division, 
ARS, USDA, La , Oregon) 

Control of tall larkspur (Delphinhun occidentaHs) I'r:tth herbici~<> 
Laurence O. Tall Iftrksp11T has proved ver;.! difficult to centrol 1fjhen 

treated "lith 2,h-D and/or ,rJ-T at a stage of gro1:Jth" In one~ 
half square rod l"ere treat.ed in tr~_plicate \j,ri th 2,4, ,::end a 1 to 1 
mixture of 2,h, and -D at 3 and 6 per acre at bJO different 

s of gr01,rth" On the date 	 iflere all 
• 	 six inches in height. The second set of tre,?tments vIere three ';'IeeJ(s 

later at which time some plants 1:Jere budding.. Results as 
in June 19 are on the following pe,ge: 
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Treatment 
Rate in 

Ibs per acre 
Av. number of 

larks ·ol..IT plants 
Hay 19-56 

Av. number of 
larkspur plants 

June 1957 

1st Application date 
2,4-D--2,4,5-T 

2,4,5-T 

Check 

3 
6 
3 
6 

13 
15 
19 
14 
14 

5 
0 
0 
0 

11 

2nd application date 
2,4-D--2,4, 5-T 

2,4,5-T 

3 
6 
3 
6 

13 
12 
16 
15 

5 
7 

10 
4 

9 17 7 

(Contributed by Montana Agricultural Experiment Station, Bozeman, Montana). 

Tall larksDur (Delphinium occidentalis) control lAlith soil sterilants. 
Baker, Laurence O. Individual plants of' tall l ?rkspur 1.Jere treated June 18, 
1956 1rnth D B' Granular, XPI-7 (U. S. Borax and Chemcical Corporation product 
contairing 2,4, S-T 2.nel. boron trioxide) and concentrated borascu on square rod 
plots in triplicate. Rates of 2.72 and 5.4 pounds per square rod 1;vere used, 
however only individual plants were treated. It \-las asslnned that 40 plants 
per square rod represented a complete infestation. Accordingly 30.8 and 
61.7 grams 1rJere applied to each plant. When less than 40 plants 1..rere found 
the total rate was, of course, reduced. Results follow: 

Av. mnnber of Av. number of 
larkspur plants larkspur plants 

Treatment Rate/plant June 1956 June 1957 

D B Granular 30.8 grams 25 2 
61.7 grams 23 6 

XPI-7 30.8 grams 22 5 
61.7 grams 21 6 

Concentrated borascu 61. 7 grams 23 4 
Check 24 27 

It is believed that the plants not killed 1rJere not treated. Lo1rJer rates 
1tJOuld probably be as effective. (Contributed by Hontana Agricultural Exper..;. 
iment Station, Bozeman, Montana). 
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PRO JECT 30 UNDESIRABLE hDODY PlANTS 

D~ N. Hyder, Project Chairman 

Sill-lMAPY 

Fourteen abstracts TJere s 11bmitted on the control of undesirable Hoody 
Dlants" The a uthors are comNpnded for interesting experim,ents l,rh-i.ch are 
contributing valuable·info rmatio~. 

Brush control problems i.nvolved in reforestation have received consid
erable at.t.enti.on in Oregon. Douglas-fir VIas more resistant to 2,4-D and 
2,4,5-rr than ,·rere ponderosa and S'lg;ar pine. All three s pecies "rere injured 
more by 2,h-D than by 2,4,5-T. It appears that Douglas-fir might be released 
from competition by these pines on areas Hhere this is the most valuable 
timber species. Screeni.ng trials on canyon live oak, gree nleaf manzanita, 
golden evergreenchinkapin, dee rbrush ceanothus, snoHbrush ceanothus, and 
Saskatoon servicebe rry indicate that 4-(2,4-DB) and Ammate X are moderately 
effective on t hese resistant species. Controlle d burning follo.ring aerial 
a pplications of herbicides on dense brush fie lds did not give sui'ficient 
brush control to alloH reforestation. Resprouting of the b rush was common 
and burnj.ng stimulated germination of large qua nti ties o f dormant brush 
seed. FollovJ-up applications of herbicides are planned. 

In screening trials on coastal salmonberry, spruce seedlings, and hem
lock seedlings rather good salmonberry selectivity ",ras obtained ,,,,ith foliage 
a']Jplications of 2,4, 5-T PGB~. The chemical spot treatment of salmonberry 
by basal applications of a I to I mixture of 2,4-D and 2,4, 5-T gave good 
kills. Three trees 1;<Tere planted in each spot followin g treatment" Although 
this does not provide full stocking of trees, large areas in need of refor
estation could be treated at a minimu.rn cost, and it is anticipated t hat the 
established trees would eventually shade out the rema ining brush o 

Chemical eradication of ribes for the control of ,,,hite pine blister rust 
is vita.lly import.ant... Consi.derable at.tent.ion is nOl" directed t.o methods 
which "viII permit a lon.P'er season for chemi~al treat.ment.s., Promising result.s 
'lvere obtained in late season foliage applicat.ions of 2,LI.,5-T by scarifying 
the cr01ms of Ribes lacust.re. A 3-pointed prong attached to the no zzle head 
enabled t he operator to scarify and spray simultaneouslyo 

"Folia ge applications of her bic ides on salt cedar sprouts 1-Je re not very 
successful wit.hout retTeat.mente Hm'rever, basal applications of 2,h -D and 
2,L,5-T gave excellent. cont.rol VJhe t.her treated in fall dOIm2.nt , spring do r~ 
me.nt., Or full leaf staG';e of groVJth. Ecolo gical studies of salt cedar in 
t,ry-oming are yielding interesting and valuable in.format.ion. 

A neH development. in insect control of gorse is reported from California.. 
The gorse seed Heevil 'Has released in selected a reas and destroyed 99 percent 
of the seed.. This i s not immediately impressive because the weevil does not. 
kill the plantso HOl.rever, a great pc>.rt of the battle T"ill be 1pJOn when the 
pl ants can no longer s pread to other valuable a reas .. 
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'Fenuron and mo nuron pellets gave complete kills of chamise and brush 
seedlings uith c10S2.ges of 32 Ibs/Ae Dosage s of 16 Ibs/A killed most of the 
plants. The tNO he rbicides Here about equal in effectiveness on the brush 
species, but monuron Has more harm,ful to annual grasses. 

In IVy-oming 2,,4~n hutyl ester aDd 2,).). ...D PGBE at 2 Ibs/A gave excellent 
control of 1mV' p;rovTing sagebr ush. Subsequent ecological studies on the . 
treated areas 1'1il1 evaluate the importance of sagebrush control on these 
sites Hhich have relatively 10101 prodl1ctive potential. 

CO NTRTBU'IDR.S REPORTS 

Effect of Herbicides on conifer reproduction. GratkoHski, H. Vigor
ous natural reproduction of D01)glas-fir~ s'_lgar pim, and ponderosa pine in 
southv>T8st Ore gon 1Pras spraye d ltD_th *a. h. g. solutions of 1mV' volatile esters 
of 2,4--D and 2,4, 5-T during 19560 When treated t he trees averaged about ~6 
feet in hei_ght. Treatments Here applied during the period of'active grovJth 
in midsummer and repeated in early fall afte r height gro"Jth had ended and 
buc'l s were set. The chemicals 'Here applied in three different carriers!" 
(1) vJater, (2) 1V'ater plus spreader-sticker, and (3) a 5 percent diesel oil 
emulsion. Extent of dama ge from these treatments Has detern-Lned by examin
ation in October, 19570 

Early fall foliage sprays of 2,4-D and 2,L~,5-T Here far less damaging 
than midsummer s prays on all three species in southHestern Oregon. Douglas
fir proved much more resistant than ponderosa pine and sugar pine. Both 
pines were severely damaged by the midsummer sprays. All three species vlere 
injured more by 2 ,4-D than by 2,4,5-T. During both seasons, damage to the 
conifers ,-Jas greatest vJhen the herbicides "rere applied in the diesel oil 
emulsi_on. 

The results of this test indi_cate that chemical release of Douglas-fir 
reprod1Jction from brush competition may be possible in so uthwestern Oregon. 
On the other hand, chemical release of ponderosa pine and s ugar pine repro
duction 'Hi thou t damaging the trees is questionable. Even on Do uglas-fir, the 
herbicides should be anplied in a Hater solution, and the use of oil in the 
carrie r ' sho cJld be avoided. (Pacific NorthvJest Forest and Range Experiment 
Station, Forest Service, USDA). 

Screening tests of herbicides on brush s pecies in southHest Oregon. 
GratkoHski, H. Screening tests of chemicals vJere co ntinued in an effort to 
finel more effect:l_ve her1'"\icides for use on brush species in southlvest Ore gon. 
In earlier tests (Reso Prog. Hpt., 1 951) 1m-I volatile esters of 2,L~-D and 
2,4, 5-T were most effective •. Ho\-.rever, several brush species shm·md various 
degrees of resistance to thes e herbicides. 

During 1 956, three herbicides 'Here tested on canyon live oak., greenleaf 
manzan-L ta, go lden eve rgreenchinkapin, deerbrush Ceanothus, Saskatoon service
berry, and snowbrush Ceanothus.. The herbicides were Ammate X" the dimethyl 
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amine of h-(2,h-DB), and a polychlorinated benzoic acid.. All chemicals v.iere 
applied as foli a gs sprays to drip pointe 

At the end of the gr01-nng season in 195(, only hro of the tests sho1cJed 
promise.. A u a .. h"g. solution of 4-(2,4-DB) in 1tJater killed 50 percent of the 
greenleaf manzanita shrubs on v hich it I,Tas applied.. And a ho pound per hun
dred gallon solution of Aromate X in a diesel oil emulsion killed 45 percent 
of the snol'Jb:rush Ceanothus plants uhich ''dere s:orayed ,vith the mix~ureo A 
complete top ldll Has obtEd.Ded on the remaining plants of both species. 

The degree of control ob tai ned * th these herbicides surpassed that 
obtained In. th other chemicals in the earlier tEsts (Reso Frog" Rpto 1957) .. 
(PanTlc North,.Jest Forest and Range Experiment Station)) Forest Service, 
USDA) .. 

Brushfield reclamat~.~n ~rial on forest land in southuestern Oregon.. 
Gratk01-JSki" H. it single aerial application of herbicides follovled by a 
prescribed burn in brtlshfields in the Siskiyou Uplands does not control the 
brush to a de gree 1rmich 1clill allo"J reforestation" Follo;;-:r-up treatments are 
necessary before the area can be planted or seeded. 

A cooperative test combining chemical sprays and burning has been in 
progress for tlATO years on the Siskiyou National Forest~ liJhere brushfields 
covering 100 acres ,were sprayed from a fixed-wing plane in July, 1955.. The 
treatments included: (light) 3 pounds of 2,4-D per acre, (medium) 2 pounds 
each of 2,4-D and 2,4,5-T per acre!) and (strong) 4 pOlmds each of 2,4-D and 
2,4,5-T per acre .. The chemicals ,,yere 101.J volatile esters applied in a 
diesel oil emulsion at a rat,e of 7t gallons of spray per acre .. 

At the end of the next summer, the degree of control vJas similar on all 
three areas.. Of three major species!) a ,,"ood top kill Has obtained on green
leaf manzanita and some dieback occurred on chir:kapin and canyon live oak.. 
Thirty percent of the greenleaf manzanita plants iJere killed i n the light 
treatment, 15 percent in the medium, and none in the strong treatment.. All 
species \'Tere resprouting vigorously., 

About 80 acres of the chemically-treated brush in the light and medium 
treatments 1-IaS burned in September, 195'60 The prescribed. burn removed the 
a1rrlost impenetrable mass of dead brush a nd killed the ne~'J sprouts .. 

This combination of a chemical spray and burning did not reduce the 
number of brush plants per acre enough to allo"J reforestation. One yea.r 
after burning, the burned areas contained an average of about 10,000 s prout
ing shrubs per acreo The unburned chemically-treated area contained a 
similar number., A sa.mple of undamaged green brushfieids in the vicinity 
reve aled a normal density of about 12,000 shrubs per acre .. 
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Table 1. Number of sprouting Shl~bs per acre in burned and unbrunt 
brushfields in the Siskiyou Uplands 

Brushfield condition 
Sprouting shrubsSpray Burned 

per acretreatments 

None No 12,12 rjY 
None Yes 13~ 500 
Light Yes 11,300 
Medium Yes 8,900 
Strong No 10,125 

~Living plants per acre 

A second application of herbicides is planned during 1958 to determine 
the effect of aerial sprays on the sproutso (Pacific Northvmst Forest and 
Range Experiment Station, Forest Service, USDA). 

Effect of burning on brush seeds stored in the soil. Gratko~.,ski, H. 
Burning the remnants of chemically-sprayed evergreen brush in southl..Jest 
Oregon brushfields stimulates germination of large quanti ties of dormant brush 
seed stored in the soilo The competition of brush developing from this source 
could be sufficient to endanger survival of conifer plantations established 
in the burned areas. 

In July, 1955, three brushfields totalling 100 acres on the Siskiyou 
National Forest "Here sprayed "ith herbicides from a fixed-1Ving plane. Species 
composition consisted of Greenleaf J'.1anzaY'j_ta, Carwon Live Oak, Honntain 
Hhitehorn Ceanot.hus, and Golden Evergreenchinkapin, ,·lith aJJnost a dozen 
other soecies of lesser importance. Hore than 80 acres of the chemically'" 
killed brush in tHO of the brushfields vIaS burned in late September, 1956, 
and a half acre patch of untreated green brush was burned at the same time. 
One of the sprayed brushfields was left as a check. 

Sampling one year after burning showed that the burned areas contained 
an average of more than 10,000 nei,]" brush seedlings per acre. Only a very 
fe,']" seedlings Here found on the sprayed area 1'>Jhich had not been burned and 
under untreated green brush in the vicinity of the aerial project. The bru.sh 
seedlings found on the · burned areas ..rere mostly Hountain ~'f{1i te tho rn Ceanothus 
(87 percent) and Greenleaf Manzanita (12 percent). The remainder Here Hoary 

Manzani ta and Buckbrush Ceanothus (less than 1 percent combined). (Pacific 
Northwest Forest and Range Experiment Station, Forest Service, USDA). 

Chemical screening trials on coastal salmonberry and spruce and hemlock 
seedlings., Krygier, James T. A chemical screening study 1,ras established 
on the Cascade Head Experimental Forest, Otis, Oregon, in 1955 to test 



effectiveness of foliage applications to control salmonberry (Rubus 
spectabilis). Objectives were to: 

l.. 	 Screen 18 chemicals at concentrations of 2 and 4 Ibs. ahg on salmon
berry. 

2~ 	 Test 2 chemicals for effectiveness in adverse r·mather conditions • 
.3 ~ 	 Test 3i'orrnuL'. tions of 1 chemic2~ fo r June to September seasonal 

response . 
4. 	 Duplicate objectives 1 and 2 on seedlings of ~·J8stern hemlock (Tsuga 

heterophylla) and Sitka spnlce (Picea si t.c1:1ensis) .. 

Chemicals tested Here 2,36-1'BA (a mixture of several isomers) ATA, and 
vario'Js formulations of 2,h,5-T, 2-(2,4,S-TP)" and 2,4~Dfo2,4,5-T, including 
propylene glycol butyl ether esters, buto:A'Y ethanol esters ~ amines, and 
solubilized acids. Each treatment TtTaS applied to a plot of 10 tagged salmon
berry pl ants or tree seedlings. The entire study required more than 300 
such plots including 3 replications of each treatment o 

Results after 2 grov,Ting seasons shoTtJed that 10 of the 36 treatments on 
salmonberry caused better than 90 percent defoliation. The 3 top ranking 
chemicals ,"lith respect to percent defoliation Here the propylene glycol butyl 
ether esters of 2-(2,4,5-TP) (2 and 4 Ibs .. ahg), and 2,4.,5-1' esters (4 Ibs. 
ahg) and. amino triazole (4 Ibs ahg). At the end of the third season effec':" 
tiveness ,.ras reduced to about 60 percent defoliation for the same top three 
treatments. A feu other treatments maintained defoliation rates of 40 per 
cent or better, bui generally most others l~ere either too inconsistent or 
ineffective to be considered useful in controlling salmonberry by foliage 
applications. 

The results of tests made in wet ·Heather ive r e encouraging even though 
limited to only 2 herbicideso Treatments applied during the Heek of July 25 
to AUfl,Ust 1, 1 955 shOHed 98 percent defoliation for applications in both 1..Jet 
and dry weather for ATA f 2,4-D + 2,4,5-T (at 2 Ibs. each).. A similar test 
,,·rLth 4 Ibs. ahg of 2,4,5-T caused 84 percent defoliation in "(Jet and only 
h2 percent in dry "mather" Technique in v.Tet "leather spraying varied slightly 
from co nventional methods by directing the spray to undersides of leaves 
and on stems o 

The effect of season of t r eatment on res~Jlts favored the June applica
tions over those of September.. There was no difference in season reaction 
of formulations o 

Spruce and hemlock seedlings "\-JeTe fairly resistant to este rs of propy
lene glycol b1."!.tyl ether, "IT.r1ile butoxy compounds occasionally caused severe 
defoliation. The best chemical from the standpoint of lack of injury to 
seedlings lrJ"aS 2,4,S-T PGBE ester (at either the 2 or 1+ Ibso ahg)o This same 
chemical ranked second in the salmonberry foliage treatment, thereby demon~ 
strating a lJ i gh degree of selectivity. (u ~ So Forest Services Pacific 
Northwest Forest and. Range Experiment Station) 0 
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Chemical SDOt treatments to reforest brush areas. Nadison, Robert We 
Reforestation of brush patches is being accomplished on the Cascade Head 
Experimental Forest near Otis, Oregon by treating brush in small circular 
plots or narrow strips, then planting trees in the treated areas. The brush, 
mostly salmonbe~J (Ruous snectabilis), can be controlled by basal treat
ment; but treating lar~e areas is expensive because of myriad stems per acre. 
Treating 100...lSO spots per acre, however, cost only $18 .. 29 for labor and 
chemicals. FolloHing treatment, three trees 10lere planted in each spot to 
inS'lre survival of at least one per spot. Selected t h ree-year-old trees 
Here used to provide a good head start on the brush. From the forestry 
standpoint, this method does not provide full stocking of trees, but it does 
get the area reforested and the trees should eventually shade out the remain
ing brush. 

Treated spot.s should have a radius about 1. S times the average brush 
hei ~ht. Strips should be t~nce as wide as the brush heightv An effective 
basal treatment for salmonberry is 2,L--D + 2,L-,S-T (1 to 1 mixture) in 
diesel oil at a concentration of 16 los. ahg. The 10l"e r one-fifth of the 
stems were sprayed and care was taken to lJet the root collarso This treat
ment gave 8L- percent defoliation during the fi1I"st grow-:Lng season even 
though some plants I;mre missed and no chemical applied.. Some sprouting 
occurred on untreated plants and from plants on the plot perimeter.. Even 
so, it appeared obvious that most planted trees lv-ould be free to groH for 
two to three years and by that time might keep ahead of the brush.. (u. S. 
Forest Servi~e, Pacific Northwest Forest and Rap~e Experiment Station). 

Herbicide tests on ribes continue in California. o-'Jick, C. R.. Tn 
July 1955, 27 foliage-spray tests, and in August, 19 tests lolere applied to 
,rigorous old Ribes roezli Rege]'. (Sierra Nevada gooseberry) on Spring Gap 
Burn near Lorigbarn, Stanislaus~National Forest, in an attempt to find a treat
ment for extending the effective foliage-spray season. Standard and experi
mental formulations of 2,L--D.HCPA, 2,L-,S-T, 2-(2,4-DP), and 2-(2,h,S-TP) 
uere compared in v aried concentrations, but no i mproved late-season s pray 
treatment "Tas found.. Similar tests made on old decadent gooseberries on 
Morreville Ridge, southern Plumas National Forest, gave about the same resultso 
On this more northe:t'ly ?rea, standard brush-killers (mixed 2,L--D a nd 2,4, S-T) 
liJere some,,,hat more effective in late season than 2,L--D or the experimental 
materials tested. 

Further tests of amimtriazole, alone and in mixture with various 
phenoxy herbicides, were made on R. roezli. These formUlations and mix-
tuxes were again found of little value for ribes control lvork. 

Old de cadent gooseberries on a blister rust control area on Morreville 
Fl.idge Here sprayed in 199.1. by operations creHS. Gooseberry resprouts on this 
area were treated experimentally in 19S5 by a variety of methods and formu
lations. Sprouts sprayed in June were ve ry satisfactorily killed ~n th 2,L--D 
sodium salt and ,rith a brush-killer mixture of 2,h-D and 2,4,S-T esters. In 
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August, 'hmen the seasonal grovrth had sloHed dovffi, the sodium salt of 2,4-D 
Has much less effective than the brush-killer ester formulation .. 

In 1 956, the fevJ scattered resprouts o n this same area of retreatment 
VJe re killed with small dry pellets of industrial clay impregnated with the 
volatile methyl ester of 2,4-Do About a rounding tablespoop£ul of the 
pellets 1.-JaS scattered on the ground close to each point from vJhich goose
berry sprouts arose.. Similar retreatment Hi th 2,4-D pellets, of young 
resprouts after chemical treatment on an area near Stover Hountain, Lassen 
National Forest, also resulted in a satisfactory clean=up of the area.. 
Nillaerous small low-gro~nng gooseberry seedlings on several small plots of 
the 2,4-D pellets at rates of 0.3 to 1 .. 2 po~~ds AE per square rodo 

Basal stem treatment of gooseberry bushes with ester formulations of 
2,h-D and 2,Lt, 5-T di.luted ,vi th oil has commonly resulted in high kills" 
To retest this generalization, appropriate formulations were diluted lin th a 
1,Jeed-killing oil having a considerable content of aromatics and applied in 
July to old. Ro roezli on cutover near Stover T'lountaino Test fonnule.tions 
in the oil contained (1) the isopropyl ester of 2,4~DJ (2) the isooctyl 
ester of 2,4-D, and (3) the mixed butoxyethanol esters of 2,4-D and 2,4,5~To 
Perfect kill resulted. from all treatments 1.n th a concentration of 0.1 pound 
AE per gallon--and from all treatments ,-n th three higher concentrations as 
,,18110 

The search for cheaper and more reliable chemical methods for eradi~ 
cating ribes continueso The greatest current needs are for materials a,nd. 
methods to extend the effective season for use of dilute-aqueous foliage 
sprayso (California.. Forest and pange Experiment Station, Forest Service, 
U.. So Department of Agriculture, Berkeley» California) .. 

Improvements in foliage sDray methods for ribes eradication in the 
Hestern VJhi te pine region'! Hoss, Virgil Do Tests Here made to increase 
the effectiveness of 2,Li,5-T foliage spray in late season by scarifying the 
crOIIDS of Ribes lacustre.. Habitat and plant structure make this species 
less susceDtible than others to foliage treatmerito Leaves are small, both 
surfaces glabrous, the upper commonly glossy. Stems are long, ascending , and 
of layering habit. Cro~s are thick barked, often multiple, and groH usually 
from underneath rock and forest debris. Aqueous spray co ntaining 1,,800 p. p.m. 
2,4,5-T is effectbre until seasonal grovrth of plants mature in late August~ 
Late lWg1Jst lmtil the first killing frost, :;; percent oil emulsion of 2,100 
pap omo ?J.t ,5-T kills an average of 97 percent of 3-year and older Ro lacustre. 
After the first killing frost:> the effectiveness of foliage s!)ray treatment 
drops to an average kill of 91 percent for a 10 percent oil emulsion of 
2,100 p.pom. 2,4, ~~To These dosages of herbicide and .proportions of oil 
(stove) in late season emulsion s pray s are not injurious to conifer seed~ 
lings of high value (io e., Hestern Hhi te pine, ~veste rn redcedar, ED?;elmann 
spruce, and Douglas~fir)o 



Several pairs of tenth-acre plots ,vere treated by foliage spray methods 
after killing frosts in September and October, 1956. A 10 percent oil emul
sion containing 2,100 p.p.m. 2,h,5.T was a pplie d by portable power s prayer 
at an average volume of 32 gallons per plot. Plots contained an average of 
550 R. lacustre per acre. In one plot of each pair of plots, crOHDS of the 
ribes were scarified as a supplementary treatment in the foliage spray method 
(i.e., generous drenching of crmms and 1.vetting aerial portions of plants 
until dripping).. A 3-pointed prong attached to the Friend Pecan gun nozzle 
head enabled the operator to scarify and drench crowns simultaneously. 
Cr010ffis Here jabbed 2 to 5 times 1-Ji th the prong to scarify bark. In scarify
ing crowns, 5 to 10 percent more R. lacustre Here killed than by not scarify
ing CroTVDS. From 98 to 100 percent of the ribes were killed by scarifying 
cro,ms, and 90 to 93 percent by not scarifying cro"l-ms in applying a 10 per
cent oil emulsion containing 2,100 p~pom. 2,L(,5-T to the crowns and aerial 
portions of all plantso (Contribution of the Division of Blister Rust 
Control, Development and Improvement Unit, U. So Forest Service, Spokane, 
Washington) • 

Chemical control of salt cedar (Tamarix pentandra). Ar1e, Ho Fred, 
BOI'mer, C.. 1f.T., and HcFae, Go N. In a previous experiment it 1IJas indicated 
that best salt cedar control ,"as obtained as the rates of 2,h-D and 2,h,5-T 
acid 1.vere increased. During the spring of 1956, old gro"l-Jth salt cedar \.vas 
mechanically destroyed by bulJ_-dozer operations and burned abo"ut a month 
later. The 8;.rea Has then divided into 100 quarter-acre plots "l-lhich 1<Tere 
separated by 12-foot. access lanes. 

Initial applications ""ere made on various 910ts during October 1956 
on regrol,Jth H'nich Has h months old and a second series was started during 
Nay 1957 lvhen regrowth 1vas 11 months old. Several plots were treated dur
ing February 1956 while salt cedar was dormant. The experiment compared 
four chloropheno~Jacetic acid compounds and one chlorophe noxy propionic 
acid formulation. The compounds tested and rates of a pplication were: 
2,h-D + 2,h,5-T, and 2-(2,h,5-TP) ester. These were appli~d at the rate 
of h Ib/A during October 1956 and at rates of 3, 4, and 5' Ib/A in May 1957. 
Application of 2,L.,S-T ester and 2,h-D ester and amine formulations at the 
rate of h Ib/A "Here made on each application date o 

Poor results were obtained from the initial treatments of October 1956, 
wi th hi ghest kills from applications of 2-(2,h,S-TP)" A comparison of this 
chemical applied at h Ib/A sh010Jed only 30 percent control for the October 
applications and 70 percent from May treatments. However, 1-Then the former 
1,vere retreated at the original rate, control vIaS increased to 9h percent. 

The results of single applications of 2,h-D +2,L., 5-T and 2-(2,h,5-TP-) 
1.vere improved at increased rates of application. The 2,h-D 1- 2,h ,5-T formu
lation applied at rates of 2, h, and') Ib/A gave h5, 50, and 65 percent 
control, and for the same rates of 2-(2,h,S-TP) 62, 70, and 82 percent con
trol \,;Tas obtained. 
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When these compounds Here applied in an oil carrier dUTing salt dedar 
donnancy, control 'Has very poor. 2-(2~4.95~TP) 'ivas most effective; ho~reverj) 
only 15 percent of the stand t-Jas killed by the initial application of 4 Ib/A.. 
Surviving plants sh01-Jed no injurious symptoms during the follmring grow
ing season.. (Contributed by the Crops Protection Research Branch, ARS, 
USDA and the Uo So Bureau of Reclrunation, USDI). 

Chemical control of salt cedar (Tamarix pentandra) .. T"immons, F$ L.. , 
and Weldon, 1. W. Basal spray treatments with the butoxyethanol ester of 
2,4 -D at concentrations of 2 a nd 8 percent in diesel oil l>Jere tested on 
mature salt cedar at three sta9'es of gr01vth:' full leaf, June 25, 1956;, fall 
domant, November 10, 1 957.; and spring dormant, April 10, 1 957.. The treat
ments ~rere replicated three times on plots lx2 rods along 5-;11ile Creek near 
Riverton, \vyoming. The treatments were applied to the basal 15 inches of 
the plants l,Ji th a knapsack sprayer equipped "lith a single-nozzle Hand-tYIJe 
boom. Sufficient spray material 1vas applied to '(vet all salt cedar shoots to 
the point of runoff. 

Observations made June 25, 1957, shoned an average plant kill of 100 
nercent for the full leaf stage, 99 percent for the fall dormant stage, 
and 96 to 98 Dercent fo r the spring dormant stage.. Only 18 of 223 plants 
survived and these had only a fe1rJ .>leak shoots from the bottom 18 inches of 
the trunk or occasionally from the tip of a s"ingle branch• 

. 
In another experiment four different chemicals or mixtures, including 

(1) the butoX'Jethanol ester of 2~4~D, (2) the butoxyethanol ester of 2,4,5~T, 
(3) a 1 to 1 mixture of (1) and (2), and (4) a 2 to 1 mixture of (1) and (2), 
were compared at concentrations of 2 and 8 percent in a pplications made at 
the full leaf stage June 25, 1 956.. All of these treatments gave 100 percent 
kills of salt cedar plantso The basal spray applications of so-called 10H 
volatile ester formulations of phenoX'J herbicides made June 2 5 resulted in 
complete defoliation of salt cedar on check plots l·Ti thin the experimental 
area and for 1 to 3 rods into the adjoining area on the east and north 
borders.. Apparently considerable volatilization of the chemicals was 
caused by h~_gh maxlmlJm temperatures of nearly 1000 F 'tvhich prevailed at the 
time and immediately after the treatments were appliedo The effect was severe 
enough to kill 39 to 40 salt cedar plants on three check plots and probably 
obscured any differences in effectiveness that might exist between different 
herbicides or concentrations .. Obviously;) additional tests at louer concen~ 
trations :,dll be necessary to determine differences between the effective~ 
ness of the different herhi cides and the minimum concentration of each 
required to kill salt cedar.. Also" it may be necessary to avoid making 
experimental applications in midsUlnmer \rIhen high temperatures may cause 
excessive volatility of phenoxy he:dcicides.. On the other hand such volatil
i ty might be advantageous in producing unifonn kills from commercial control 
applications ;>There there is no hazard of damage to nearby sensitive crops 
from volatilized fumes.. (Contribu,ted by the CroDs Research Division", ARB, 
USDA, and. the ~\fyoming Agricultural Exoeriment Station, cooperating ~., 
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Ecological studies of salt cedar~ Timmons, F. 10, <".nd ~{eldon, 1. Wo 
Salt cedar" (Tamarix pentandra) ,,1hich has '>een an increasingly serious problem 
along irrigation canals and natural streaJns, on river flood plains, and around 
reservoirs in southHestern states has recently developed seemingly aggres
sive in_festations in northeastern Oregon, north central Wyoming, western 
Nebraska, a0d vTestern Kansas.. An ecological study Has initiated on 5-mile 
Creek near Riverton, Wyoming, early in 1956 in cooperation ~nth the Bureau 
of Reclamation and "lvill be continued at least five yearso Objectives of 
the study are to determine the present extent of salt cedar infestations 
along 5...mile Creek and eventually along the entire Wind River and Bighorn 
River systems, to determine the rate and methods of spread, the production 
and viability of seed, the rate of grovJth of seedlings and different ages 
of salt cedar under northern Wyoming conditions, and the factors which may 
determine whether salt cedar will become a serious vJ8ed problem along the 
Bighorn River and perhaps the entire Missouri River system as it has on 
most river systems in SouthHestern United States .. 

Eight study quadrats, lx2 to 2x3 rods_, were permanently located in 
April 1956 on salt cedar stands of different ages and densities at strategic 
locations along 5-mile Creek. Three additional study quadrats were estab
lished in l!Iay 19S1. The plots Here placed in areas "lrJi th salt cedar of vari
ous ages ranging from seedlings only t to 2 inches tall to mature plants 6 
to 10 feet tall.. Different densities of stand "Here selected and in several 
instances the plots "I'Jere located entirely or partially on non-infested areas 
to afford opportunity to study later spread of salt cedar~ 

Original data on number of salt cedar plants per plot, average height 
and range in height and other pertinent gro"lr~h factors were recorded and 
both color and black and Hhite pictures Here taken early in 1956.. For 
detailed ecological studies of individual salt cedar plants, 26 plants or 
small clusters of plants of various ages from seedlings to mature plants 
"lrrere selected in the study quadrats and permanently marked with metal tags o 

New observations are being made and pictures taken in early spring of each 
subsequent year until the study is completed.. 

Observations and measurements made duri ng 1956 and 1957 revealed some 
interesting information.. Mature salt cedar seed v,ras produced in abundance 
in both years.. The seed is extremely small and can be counted and worked 
"lrrith as individual seeds only under a dissecting microscope or other high 
power magnification.. Each seed is eqQipped for transportation by ,rind \crith 
a tuft of hairs.. Limited germination studies indicated that the seed matured 
along S-mile Creek in Wyoming had high viability soon after maturity but 
lost the viability within a fevJ months. Hany neH infestations of salt cedar 
seedlings only t to 2 inches in height were observed in the spring of both 
1956 and 19S1.. Some of these were 1 to 2 miles from other salt cedar plants 
indicating that the seed can be carried in large quantities for considerable 
d:i_stances by l;'Jind or "lrrater. 

A moist, almost saturated soil at or just above a stable waterline 
appears to be necessary during the seedling establishment period in midsum
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mer. Ton ({rovTth of seedlings is extremely slo1-J the first seasons rarely reach
ing a height of more than} to 1 inch, but is rapid thereafter o During the 
second seaso n seedlings only ~ to 1 inch tall in early spring grev.r to a 
maximum height of three feet "I,Ti th an average hei ght of one foot by September.. 

Salt cedar anpears to be spreading rapidly along 5-mile Creek and other 
streams in the Bi ghorn and t'ITind River Basin areas of Wyoming with neH infesta
tions appearing every year and existing infestations increasing i n density 
and size. At present salt cedar is servi_ng a useful f unction of controlling 
erosion along 5-mile Creek" Further studies villl be necessary to determine 
l,.-hether the plant lvill become a serious problem by clogging streams, creat
ing flood hazards, and l..Tasting large quanti ties of water as it does in the 
Southwest. (Contributed by the Crops Research Division, ARS, USDA, and 
Wyoming Agricultural Experiment Station, cooperating.)& 

A progress report on the gorse seed ueevil CApion ulicis). HolloliTayJ) 

Jo Ko Releases of the Gorse seed ioJeevil were made in California in 1953, 
199+, and 1956.. The first year 95 adults TrJere liberated and the second year 
168 adults were divided betlveen t1iJO localities, 84 in San Nateo County and 
the remaining ""(,.-ere used to supplement the previous years release in Medocino 
Countyo The last release in California from imported material "Jas 500 adults 
in l'-1arin County. In 1956, 1,800 adults \'1ere sent to Oregon for release in 
the Bandon area. 

Recoveries have been made in California a nd Oregon.. 

At the earliest release site in Hendocino County there has been a 
large build~up and in the immediate release site 99 per cent of the seed 
have been destroyed duri ng the past bro years .. 

Seed destruction alone does not promise much in the Hay of immediate 
control" HO'GJever, the 1<Jeevils could retard the spread of the weed from 
many of the inaccessible areas l;.mere control or eradication would be dif
ficult. (USDA, ARS and the University of California Agricultural Experi~ 
ment Station Cooperatingo). 

Control of chamise Hith fenuron and monuron pellets. Leonard, 0 AQ!J 

WC'~ker!J C. Fe, and Street, J .. Eo It may be desirable to control chamise 
(Adenostoma fasciculatt~) for several reasons, including range improvement, 
I,ratershed improvement, and for developing fire-lanes.. Establishment of grass 
is difficult unless the areas are first burned or othenfise cleared of brush 
before seeding. 

0 

A lfild-fire occurred on the Cleveland National Forest in 19500 The 
Universi ty of California subsequently initiated some research in cooperation 
with the Cleveland Nati.onal Forest and the experimental area designated as 
the Tule Springs Experimental Fangeo The soil ha.s been derived from gran~ 
ite and is of a moderately porous sandy loam type" 
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The site upon which the present experiments were conducted was seeded 
to grass (including Hardinggrass) by broadcast seeding.. A poor stand of 
grass was obtained initially and this deteriorated appreciably, due to an 
increase in competition by brush. 

Nonuron and fenuro n pellets (co ntaining 25% active ingredients) vJere 
broadcast ~Qth a PCB Spreader (chest type) at the rates of 8, 16, 32, and 
t4 Ib/A. Due to a high population of kangaroo rats and other rodents vrhich 
might pick up the pellets, some poison bran was distributed over and around 
the p10t a:rea.. The pellets were apDlied in November before the winter rains 
had started. 

The plots Here viewed in April, ,,n.th no effects on the brush being 
a~Darent at that time .. 

One year after treatment the effects of the treatments vJere noted again~ 
Chamise and brush seedlings lJere all killed ,.;ri th dosages of 32 .lb/A of 
either monuron or fenuron pellets, and most of these plants were killed 
"Ji th the 16 Ib/A treatment.. Considerable effect occurred with the 8 Ib/A 
application. Sprouting manzanita (ArctostaDhyllos glandulosa) and scrub 
oak (Quercus dumosa) were not killed, but showed symptomseSeveral years 
must elapse before the effect on these plants will be knovffio 

Fenuron and monuron appeared to be about equal in their effect on brush 
in these tests, but fenuron appeared to be considerably less injurious on 
annual grass.. There vras insufficient Hardinggrass present on the chamise 
plot area to dravJ conclusions on the relative injury caused by fenuron and 
monuron; h6~Jever, Hardinggrass did not appear to be injured with 16 pounds 
of monuron pellets applied on some other plots on the same range, but were 
killed Hith t4 pO"lmds of the pellets. (University of California, Davis) .. 

Chemical control of low ,JTo1-ring sa2'ebrush. Alley, H. P. Applications 
of 2,Li-D butyl and: prople-ne glyco1 butyl ether esters at 2 Ib/A 1nth and 
lJithout wetting agents were made in 1957.. fA typical site (annual precipi
tation 12 in.) of the low growing type of Big sagebrush (Artemdsia tridentata) 
was selected.. Approximately 100 acres was divided into 100 ft. and 200 ft. 
1ride snray strips lJith 50 fto, 100 ft. and 200 ft. buffer strips between the 
chemical treated plots.. Surveys sho,,! an average of ell_ sagebrush plants per 
sq .. rod -.;nth an average diameter of 10.. 8 and an average height of 7.. 7 in.. 
The area selected shows a ground cover of 25 percent sagebrush, 11 percent 
grass species, 8 percent forbs and 52 percent bare area.. This is a striking 
comparison to areas vrhere 3 to 4 fold grass production has resulted from 
controlling the sagebrush.. 

No differences could be detected in the percentage sagebrush control. 
Both the butyl and 10vJ volatile esters gave 90 to 100 percent control. 

The area is to be studied from the standpoint of vegetative production 
and the effect of various lJidth buffer strips on snow cOver ~Qthin the 
sprayed areas. (Wyoming Agricultural Experiment Station). 
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PRO JECT h <> A)I!l'JUAL \'l)'EEDS IN CEREAIB AND FDRAGE CROPS 

W, arvid Lee, Pro ject Chairman 

Sill"lMARY 

Eight reports were received from fivestates o Of the eight reports9 
five were concerned "t.vith weed co ntrol in cerea~s ~ one with \·med control in 
legumes, and two wLth control of crabgrass in turfo 

Cereals. In work conducted in Montana, Baker found that a combination 
treatment of 4 Ibo of fenuron, 10 Ibo of dalapon, and 1 lb. 2,h-D applied 
in May with an additional treatment of 1 Ib o of 2~4-D in July gave season 
long weed control on stubble lando Other treatments compared in the test 
were less effective. He also found that moisture in the chemical fallo"t..J;·-·)1ots 
was higher than on plots fallo"red in the conventional manner. Observations 
on injury to wheat from various chemical applications made in 1956 are alsQ 
reported. 

In another test Baker reported that TCB, simazin3 CDAA ~ and EFTC were 
applied to the soil and "rorked in as a spring application for control of 
"dId oats. TCB~ simazin, and EFTC showed good to excellent control of wild 
oats but severely injured a number of crop plants seeded about ten days 
after treatment o Where the treated soil was moved to the greenhouse in 
September and seeded to crop plants, only simazin caused lnJuryo Wild oats 
again emerged in tne greenhouse but EPTC prevented their development past 
the coleoptile stage. 

In Idaho, Erickson found that 2-(2,4~5~TP) and MOPA were somewhat more 
effective than 2J4-D and h~(J:vlCPB) in controlling spurry in oats .. Pre~emer= 
gence applications were much more effective than post emergence treatmentso 
Much of the effectiveness of these herbicides appeared to be due to residual 
toxicity in the soil. 

In W'Ork conducted by Chilcote and Fu.rtick in Oregon, it was found that 
ATJ41 sho',..JS promise for the selective removal of Canada thistle and other 
perennial weeds from oats., ATA at rates to 4 Ibo per acre showed only slight 
reductions in the . yield of oats and di d not cause. injury to the viability of 
the other oats or to the plants developing from such seed. 

Chilcote and Furtick also report that in Western Oregon.ll preoaemergence 
applications of diuron to winter cereals at rates to 3 Ib/A have given excel~ 
lent control of annual weeds without injury or reductions in the yields of 
the cerealso 

Legumes a McRae, Arle, and Hamilton report that in Arizona!> diuron did 
not reduce the yield of hay from African alfalfa when treatments were made 
in 'February even though the plants were not, dormant" When treatments were 
made in March and April yield reductions did occuro In another test they 
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found that alfalfa varieties differ in their tolerance to diuron. Reductions 
in yields of the first crop hay after treatme nt ranged from 20 to 49 percent 
for the different varietieso Later hay crops equaled the checks or ..mre only 
slightly lowero 

Turfo As reported by Hamilton in 1956, diuron co ntinued in 1957 to be 
the best chemical for control of crabgrass in Bermudagrass lawns in Arizona.. 
Pre~·emergence applications at rates of 1 1/4 to 2 1/2 Ib/A .. were most effec
tive and gave season long control of crabgrass.. In other tests he found 
that the liquid formulation of diuron was about t ..nce as effective as the 
wettable powder formulation in controlling crabgrass .. 

FUlts summarizBs the effectiveness of several commercial compounds for 
control of green bristle grass and crabgrass in turf in COloradoo Each 
compound was tested as both pre and post-emergence treatments at rates less 
than, equal tojand gre ater than those recommended by the manufacturers o 

OONTPIBU'IDRS F.EPORTS 

The c ontrol of weeds in summer fallo,,f •.nth herbicides, 195'70 Baker, 
Laurence 0.. Chemicals "Here applied to stubble land on Hay 4th for the pur~ 
pose of surrrrne r fallowing.. Plots were 8 x 16 feet and treatments Here tripli
cated. False. flax (Camelina sativa), prickly lettuce (Lactuca scariola), 
rough pigt-veed (Amaranthus retroflexus), fanweed (Thala.spi arvensis), 
Lithospennum arvense, aowny brome grass (Bromus tectorum) ana volunteer 
grain were the principal ,,feeds present.. Prickly lettuce and pigweed had 
not germina ted. The others were just emerged or were in the process of 
germinating at the time of treatment.. Fenuron at 4 pounds per acre ui th 
2,4-D isopropyl ester at 1 pound and dalapon at 10 pounds, '01us 1 pound of' 
2,4-D isopropyl ester as Em initial "" treatment, and 1 pouJ1.d 2,h-D applied "" 
July 16th, "Here the only treatments that gave satisfactory season-long con
trol.. "Fenuron at 3 pounds and Dalapon at 5 and 8 pounds per acre did not 
control all the grassy 'feeds.. TtvO 2 pound treatments of AT!, and t"i:-vo treat
ments using Chioman's PA561 at l~ and 3 gallo ns per acre were necessary to 
weeds on these plots. The PAS61-.at It gallon did a somewhat better job than 
ATA at 2 pounds. Three gallons were slightly more effective than It gallons, 
but probably not worth the extra cost.. 2,3,6-TRA at 3 and 4 pounds did not 
give complete control but was considered satisfactory from the standpoint of 
1tJeed controlo RCpe at 16 pounds controlled grassy weeds and 2,h-D used in 
the same treatment controlled broadleaf weeds 1rith bJO 1 pound treatments 
being made" Tri s- (?',k~dichloropheno:x:yethyl) (3y9) phosphite at h pounds per 
acre effectively controlled all Heeds for the balance of the season Hhen 
applied June 5th after previously cultivating the plots .. 

Soil moisture samples taken September 16th from the five best chemical 
treatments, before seeding winter wheat, contained an average of 16.. 3 percent 
moisture to the four foot depth.. Conventional cultivated fallo"J contained 
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ISo 0 percerd". moistureo The difference occurred principally in the first 
footo 

Winter wheat seeded on these plots germinated TIlore ra"Oidly and produced 
a more unifonn stand than l,ihen seeded on regular cultivated falloc'e 

Spring vmeat seeded on an area chemically fallov.red in 1956 produced 
yields that were comparable to the degree of weed control obtained :in 1956, 
except for residual effect obtained from a h pound rate of fenuron,ll and 20 
pounds of erbon applied in Hay 1956!) and polychlorobenzoic acid at 3 pounds 
applied in June 19560 Fe nuro n reduced the stand of grain,') erbon thinned the 
stand and produced some deformed spikeso The -polychlorobenzoic acids 
reduced the height and caused considerable deformity to cuJms and spikeso 
'Formulations containing the 2,3,6 isomer as l>lell as other isomers were used.. 
No measureable differences betvJ8en formulations were obtainedo Yields vJere 
reduced in all cases l,fhere resi dual effect Has noted o Fenuron at 3 pounds 
applied in Hay 1956 and at 3 and 4 pounds applied the previous fall produced 
no injuryo Erbon also sholled no residl)al effect at rates of 10 and 15 
pounds applied in the spring and up to 20 pounds applied in September 19550 

In another test vJhere a:round 3 inches of sUDplemental water TiJas used!) 
the sodium salt of 2.?3!)6~TBA applied July 10;> 1956 caused considerable in~ 
jury to spring (meat seeded in 19570 The stand V.JaS reduced and cullns and 
spikes deformed by a 4. pound rateo Four pounds applied a month earlier and 
2 pounds applied the same time produced very littl e in,jury.. (Contributed 
by Hont ana AgricuJ:tural Experiment Station ,~ Bozeman;> Montana;o 

Wild oat control with chemica1s:J 1957 0 Baker~ Laurence 0 0 Several 
chemicals were applied to soil containing Hild oat seed that shattered onto 
the soil in 195'60 The soil Has fall plmled in 1956!) and spring cultivated 
in 1957 G Treatments 1Jere applied May 13th and the area Has double disced 
:immediately.. May 23 and June 3rd!) corn ,9 flax;> mustard" peas;> oats,::; barley 
and Hheat vJere seeded across each ploto The area "Jas irrigated by sprink~ 
ling Hi th approximately one inch of vJater in l ate June" Treatments and 
results follo·H~ 

Tetrachlorobenzene 
Tetrachlorobenzene 

Simazin 

CDAA 

EPTC 
(ethyl-N :J N-di-n= 
pro"oy1thiolcarbamate) 

Check 

Bate in PeTcent 
Treatment Ib/acre l'1lild oats 

control Control of other "'leeds 
-----::,-::..

10 
20 

c::'"' 
4 
3 
6 
5' 

10 
15 

7r; Set eria viridis and Erodium 
95 cicutarimn uncontrolled by 

either rate 
99 Good control of both Seteria 

100 and Erodium 
0 Little control of any vTeed 
0 by either rate 

95 Good control of both 1..reeds 
98 at all rates 
99 

No control 
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Peas shoHed no injur"T except to simazin and to EPTC at the higher rates. 
Corn vms injured only by tetrachlorobenzene. The cereals Here killed by 
simazin and severely injured by tetrachlorobenzene and EPTC.. Flax and mus
tard shoHed some tolerance to tetrachlorobenzene and the lower rates of 
EPTC. Weed competition on the check, the OOAA treated plots, and to a lesser 
extent on tet.rachlorobenzene plots, inJured all crop grohrth. 

Soil t.aken from these plots and placed in the greenllOuse tn September 
produced a normal grol'i-th of flax and cereal on all except. t.hose treated .Jith 
simazi.n. Plant.s Here unable to survive even the 2 pound rate of simazin.. 

In another area Hhere no supplemental water Has available, similar treat
ments l.rere applied June Jl~ th and immediately disced in. The area had been 
cultivated once prior to treatment. All treatments reduced the stand of 
wild oats that viaS produced during the summer beloN' the untreated stand. 
EPTC at 5 an~ 10 pounds, tetrachlorobenzene a t 30 pounds and simazin at 2 
and 4 pounds 1rJere most effective Hi th the wild oat stands being reduced from 
90 to 95 percent as compared to the untreated check. CDAA at 6 and 12' pounds 
and tetrachlorobenzene at 10 pounds l.Jere less effect.ive.. Tetrachlorobenzene 
at 20 pounds was more effective than 10, but less than the 30 pound rate. 

Soil samples taken from these plots and placed in the greenhouse had 
vrild oats emerge from all treatments indicating viable seed.. Ho't-Jever, the 
soil treated vnth EPTC at 10 pounds did not ~)ermit "l.Jild oats to grow beyond 
the coleoptil~ stage. Cereals seeded in these soil samples were injured by 
both rates of EPTC and simazino Both t.Jild and tarne oats shoifed greater injury 
in the simazin treated soil than 1-Jheat or barley. (Montana Agricultural 
Experiment Station, Bozeman, Montana). 

Effects of pre- and post emergence herbicide treatme nts for the contro+ 
of spurry in oats. Erickson, Lambert C. Pre and post emergence treatments 
were applied simultaneously on a split plot design on adjacent fields; the 
post emergence being applied on the field plaT'.ted one l.Jeek earlier~ The stand 
data are based on the percentage of surface soil cove red by s purr,r,(Sperggla 
arvensi~. All plots l.rere replicated three times and 3 samples were taken 
in each 8 x 40 foot plot. Spurry stand data Here taken each 2 Heeks from 
treating to harvest. These data revealed that the area of soil covered · by 
spurry increased steadily as the season advanced.. The dat.a given are only 
those obtained from the pre harvest s@nples. 
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Table. The effects 10 herbicide treatments for the control of spurry 
grol.jing in oats .. 

%stand of spurry 
11aterial and 	rate/ll. Pre-emergence Post emergenc_e__ 

2-C2,h,5-TP) 	LV. ester 2 lb. 1.1 5,,3 
Amine 2 II 10 6 J..}.+.O" 

II LV. ester 1 2.6 	 10.6" 
Amine 1 3.3 	 28.3" 	 " 

MCPA 	 Am-; ne 2 11 4.0 13.3 
II 	 Ifh- (11CPB) 2 7.0 	 3803 
II 	 112,L.-D 2 8 . 6 	 32.6 
nMCPA 1 9.3 	 1 9. 6 " 

2,h-D n 1 r! 1103 h203 
Lt-(HCPB) 1 II 1200 h003" 
Checks 	 11.,0 Li701 

The greater efficiency of 2-(2,L.,)-TP) and l!f CPA ,lTas not due only to 
greater toxicity but more so to their longer lasti :r.g residual effects .. 
Thereby the later emerging seedl-Lngs ,.jere killed.. In spurry control resid~ 
ual toxicity is of greater importance than initial toxicityo 

Combinations 'tIere used containing 2,h-D amine HUh each of the other 
materials" These "(Nere applied in combinations of ~ and 1 pound of each per 
acre. The results indicated that such combinations had no particular merit 
in obtaining greater toxicity to spurry at lo"rer rates or costs.. (Idaho 
Agricultural Experiment Station). 

The influence of 3-~mino~ls2,h-triazole on gr01,Tth, yield, and germ:ination 
of spring oats" Chilcote, Do O. and Furtick" Wo Ro Reports ind:tcating ~. 
tolerance of o'ats to "tlTA pointed to possible selective control of perennial 
1,meds in this crop" To investigate the effect of ATA~ Victory spring 02.ts 
liTere treated w-:Lth l~ 2" and h# active ingredient of ATA at the 8~10?l stage 9 

boot stage , and headed stage of grov-rth" 

1i'ollowing applications of ATA the oat plants displayed a chlorotic 
striping Hhich i-Jas transi tory and d isappeared in one to tHO I!,eeks.. No reduc·~ 
tion in height or gr01,rth was observed" 

Annual 1.reeds such as l ambsquarter and dog fennel 1.-Tere controlled with 
AT.hl applications at the 8 -10" stage of grol-vth but i,rere not satisfactori l y 
controlled at the later stages o 

Only slight reductions i i~ yield resulted from ATA treatments, with no 
apparent differences behreen rates Or gro-Hth stages treatedo 



Greenhouse tests shovJed no effect of ATA treatments on germination 
and growth of the oat seed from the treated plots. 

Of interest "ras the respo nse of spring barley~ a contamtnant of the oat 
seed planted for this experiment. ATA treatments at the 8-10" stage o f the 
oats completely killed the barley plants.. Treatments at the boot stage and 
headed "Jere progressively less injurious to the barley 1."Tith little yield 
reduction resulti.ng from headed stage appli cations.. Greenhouse tests, how
ever, showed germination percent?ges of 0 to 30 percent for seed from treated 
plots.. The plants produced "\{ere chlorotic and stunted. This was particularly 
true for headed stage treatments. 

1Urther ,mrk appears justified to determine the feasibility of producing 
oats at the same time perennial weeds such as Canada thistle are treated Tdth 
ATA;. (Contribution of the Oregon State College Experiment Station, Corval
lis, Oregon). 

Selective annual weed control in cereal crops ,dth Karmex diuron. 
Chilcote, Co O. and Furtick~ We R. Weed problems in cereal crops are not 
completely solved 101:Lth 2,4-D.. Grass pecies and certain tolerant broadleaf 
weeds present problems in the production of cereals, particularly in areas 
of western Oregon. With the development of short-strawed cereal varieties, 
these weed problems vJill become more acute. 

For these reasons tests have been conducted to find an effective control 
measure.. Diuron applied pre-emergence folloHing planting of winter cereals 
has controlled most types of annual Heeds selectively in these crops.- Rates 
of one, two~ and three pounds product per acre have not reduced yield. Some 
stand reducti on has 0 ccurred ldth three pound per acre rates, but no yield 
reduction resulted.. Tests on slweral different varieties of 1-iheat indicate 
no varietal differences in tolerance to this treatment. 

One limitation of diuron is the tolerance of vetch, a predominant 
winter annual vJeed i n l-Jestern Ore gon" This l,reed is very sensi tive to 2,4-D. 

These tests Here all co nducted on a silty clay loam soil atone loca
tion. More extensive tests are in progress to determine the value of this 
treatment~ (Contribution of the Oregon State College Experiment Station, 
Corvallis, Oregon) .. 

Effects of diuron on alfalfa yield.. McRae, G. No, Arle, H. F. and 
Hamilton, K. C. Weed infestations increase vJhen the grol.rth of alfalfa is 
slow or lJhen the stand "thins out." In Arizona a nnual grassy weeds are a 
serious problem in established alfalfa during the sununer and annual broad
leaved l-Jeeds predominate during the l-Jinter. Use of diuron to control l..reeds 
in alfalfa in the Pacific Northwest has created farmer interest in its use 
to control armual Iveeds in alfalfa in Arizonao Tests 1,rere continued in 1 957 
at Mesa to determine if diuron could be used in irrigated alfalfa. 
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Diuron has been reported to have less effect on alfalfa if applied "rhile 
the alfalfa is dormant" Southern alfel.lfa varieties usually are not dorrnant 
during our mild "li nters; hOHever,9 thei r groioJth is relatively slow, To deter~ 
mine if the time of apDlication influe nced the susceptibility of alfalfa to 
dinron, applications at the rate of 2 Ib/A Here made to the soil (Laveen 
day loam) after the first (2/13) J seco l,d (3/25) and third (4/30) cuttings 
of Afr-i.can alfalfa" Yield data were obtained from r) cuttings during 1957" 

Diuron chlorosis was not evident 0 n the regro1j,rth folloTTing any of the 
treatments" Regro vrth follo..ring each cutting appeared normal Tnth no evi
dent reduction in stand or vigor" The application of dinron in February 
did not reduce the yield of African alfalfa" Applications of diuron in 
1-'Iarch and April reduced total hay yield 10 percent., 

Both southern and northern varieties of alfalfa are gro'f\rn in Arizona.. 
The southern iTarieties are grown for hay and pasture j the northern varieties 
for seed production., A. second test lias co nducted to deternd. ne if alfalfa 
varieties differ in their susceptibility to muron 2.pplied to the soil.. On 
March 25, after the second cutting , dinron was applied a t rates of I .. 5 and 
3,,0 I b/A to the follo,nng varieties! Panger, Lahontan, Chilean and Africano 

The yield data from this experiment indicated that alfalfa varieties 
differed in their susceptibility to soil applications of diurono The yield 
of the first clltting after treatment of all varieties was reduced 49% by the 
3 Ib/A application and 21't by the 10 5 Ib/A application.. Ranger and Lahontan, 
northern varieties, recovered their vi<:z:or more rapidly than Chilean or Afri~ 
can, southern varieties o After the first cl.1tting, the hay yields of Ranger, 
Lahontan and A~rican on plots treated ,",rith the 10loJer rates of dinron equal,. 
ed the yields of the untreated checks.. Their total yj.elds for five cuttings 
equaled those of the checks Hhile the total yield of Chilean t-ras reduced 2}%~ 
The tot.al yield on plots treated ~d th the higher rate o f dinron was reduced 
as foll01,rst Flanger, 20%9 Lahonta n, 23%, African,!.) 36%, and Chilea.n, 4 9 %. 

.' 
The results of these and other tests indicated that the susceptibility 

of alfalfa to soil application of dinron may be related to the physiological 
activity of the plant \tIhen diuron is applied and possibly to the inherent 
res:istance of the variety to be treatedo (Crops Protection Research Branch]) 
ARS; USDA, and the Arizona Agricultural E:?"''Cleriment Statio n~ Cooperating). 

Urea herbicides for crabgrass control in Bermuda grass turf., Hamilton, 
Ke C. Study of the use of urea herb icides for co ntroll ing crabgrass 
(Digitaria sanguinalis and Do ischaemum) continued in 19570 The experimental 
area and plot setup ,·ras as described. in the 1956 research progress report.. 
Treatments this year included diuron applied at six r a tes (l-l/L~ to 2-1/2 Ib/A) 
in March and at 2 Ib/A each month (March to Augu.st) • . The percent of ground 
covered by cr2.bgrass.\l Bermuda grass and other plants "las estimated at 'oi 
"\~eekly intervals during the g-.colnng season.. 
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The follolring table contains data on the effects of several treatments 
on crabgrass .. 

Treatment Percent of gro~Dd covered by crabgrass 
Rate DB.te in: 

Herbicide Ib/A Applied Hay June July August 
Check-untreated 2 7 Jli 16 
monuron 2 3/7/57 * 0 1 5 5 
neburon h If * 0 1 2 3 
diuron -it " ~~ 0 o o Trace 
~uron 2 If * 0 o o o 
diuron 2t If * 0 o o o 
diuron 2 4/5/57 * 0 o o o 
diuron 2 6/5/r:){ 1 o o o* diuron 2 7/2/57 1 8 o o* diuron 2 8/3/'7l 1 3 9 o 
dinron 2 3/29/56 0 1 3 3 
*Indicates the approximate time of a?plication. 

Pre-emergence applicat.i ons of diuron gave the most satisfactory cont.rol 
of crabgrass.. Control for the entire season ,vas obtained with aoolicat:i_ons 
of l~ to 2~ Ib/A of diuron in March. Honuron and neburon applied in March 
controlled crabgrass only until June. " 

In this test postemergence applications of diuron destroyed Astablished 
crabgrass and gave' complete co ntrol for the remainder of the season.. Post
~em er gen-ce ap'plications "app"earless. sat1s;fs."ctorY "th'cin . pre-emer
gence applications because:: (1) temporary chlorosis of Bermudagrass foliage 
is more severe; and (2) more time is required to cover bare spots 1"rhen crab
grass is destroyed l~th mid-summer applications of diuron. 

The last treatment listed in the table is diuron anplied i h l1arch, 1956" 
During 1956 crabgrass control was complete.. These plot~ - Here not treated :in 
1957 and re-establishment of crabgrass ,,,as observed~ The effects of treatment 
in 1956 "Jere evident in 1957 and little crabgrass greH on these plots. 

In other tests, the wettable powder and liquid fO~lulations of diuron 
were evaluated for postemergence control of crabgrass. The liquid formula
tion \,ras at least t"tnce as effective as the wettable powder Hhen used to 
control established crabgrass. (Arizona Agricultural Exoeriment Station). 

Relative herbicidal values of several crab ass herbicides. Fults, 
Jess L.. Some 0 different crabgrass herbicides have been tes-ted in one Hay 
or the other at this station during the period May 1954 to October 1957. 
Tests have been of three kinds, ioe~, greenhouse tests in flats, plot tests 
on turf located on the University campus, and demonstrations on home OHDers 
la1.JDS in "Fort Collins, Colorado. Some of the most critical comoarative 



phytotoxic data,\) later supported by outdoor plot tests,$ ,,Jere secured from 
the green.rlOuse tests" Bo +h pre-emerge nce and post.;.emergence tests were run" 
Fates of application used were less than, equal to, and more than those 
suggested by manufacturers" Data were obtained on relative toxicities by 
making plant counts;> height measurements p and estimates of leaf damage o 
Based on these data percent of kil l and survival \'vere obtained" 

These data 1vou~d indicate that under the co nditions of these tests: 

(1) 	 FAX (lead arsenat e , 8tco) @ 50 lbs/1000 ft2 is completely phytotoxic to 
green bristle grass!) crabgrass a nd Kentucky bluegrass seedlings Hhen 
used either pre-emergence or post-emergenceo 

(2) 	 SODAR (disodium monomethyl hexahydrate or D~1A) @ 12 oZ/1300 ft2 has 
ver.J .Little herbicidal effect lv-hen used pre~emergence" Used post-emer
gence . it is an excellent herbicide for green bristle grass and . crab~ 

grass seedlings, and is only mildly toxic to Kentucky bluegrass seed~ 
lings .. 

(3) 	 FMA (phenylmercuric acetate) @ 2 oz/lOOO ft2 used pre-emBrgence is a fair 
herbici de for crabgr ass" poor fo r green birstle grass and v")ry poor for 
Kentucky bluegrass; used post~emer >?e[1ce f1 it :is an excell ent herbicide 
for crabgrass>l very goodfor green bristle grass a nd moderately injures 
Kentucky bluegrass seedlings" 

(4 ) Green Velvet (agricultural grade chlor dane, etc.) @ 15 Ibs/1000 ft2 is 
an excell ent selective heTbicide for crabgrass used pre-emerge nce; it 
is poor to fair for use post-emerge nce; it has little effect on green 
bristle grass and severely injures bluegrass seed~ings both pre= and 
post-emergence .. 

(.5) 	 KOCH @ 20 Ibs/lOOO ft,2 used pre~emergen~ h as little or no herbicidal 
value ar;a~.nst crabgrass-or green br i stle · grass and moderately i njures 
bluegrass seedlings; used post~emergence.? it is a n excellent herbicide 
for crabgrass!1 greel1 bristl~ grass a nd bluegrass seedlings.. . 

(6) 	 Alanap I-F @ 18 Ibs/lOOO ft -.9 used Ere=em.ergence or post~emergence, is 
a comDaratively poor herhidde agains t ei-f.h.e1~ crabgrass or green br'-' sf-,le 
grass ; it is very· herbicidal against bluegrass seedlings 'used preeemer
gence and moderately herbicidal post=emergence" (Colorado State Univer- . 
sity, Colorado Agricultural Experiment Stationo) 0 

The chemical control of annual ,,"eeds and seedling alfalfa in established 
alfalfa seed field" irleldoDJl L" 1;.Jo and Ttmmons~ Fa L.. Four chemicals 10Tere 
applied prior to i nitiatioD of alfalfa and (,reed grol-rth in the spring of 1957 
on established alf alfa near Ri verton $\ Wyoming.. TT'JO indentical experiments 
were cODducted!) one on a light sandy loam soil and the other on a sandy clay 
loam soil.. Treatments included "Jere~ 3-(3,4-dichlorophenyl)-lp l~dimethylurea 
(diuron) at 1,2. cmd 3 Ib/A", 3=(3,h-dichlorophenyl)=1-methyl=1",:£-butylurea 
(neb-!'Iron) at 2:;Li.l' and 6 To/A, ethyl-N~ N-di-Q-propylthic:ilcarbamate (EPTC) at 
'5 and 1 0 Ib/A, and 2- chloroallyl diethyldithiocarbamate (CDEC) at 5 and 10 
Ib/A. Aoplication at a total volume of 80 gallA were made "Jith a constant 
pressure knapsack sprayer equipped with a h~nozzle boom" Little precipitation 
occurred for a t\'JO-week period foJ.lolJing appl ication, h011Tever, an appreciable 
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amolmt Has re ceived T.-rithin a mor';',D" The most prevalent 'Heed species present 
S~t a.:rJ.~ · SD. '! OC[lH\ ~ anel USSl2' .n v .lS - (s·'aJ.sola- ka1") •i.·Jere K , . 'R tn' t ~e.9 . la 

EPTC and. CDEC ,Jere comDletely il"effective under the co nditio riS of the se 
ex-periments", Nost of the cherni.cal probably ir--olatilized before any precipi~ 
t a t ion occurred to move it . nto t h e soiL Di uron at 2 Or 3 Ib/A ~ave 99 
percent Heed cOl-.trol on t he hea-vy soil~ but controll ed only 83 per8ent on 
the lighter soiL The same treatme l ts co ntrolled 90 percent of the volunteer 
alfalfa seedlings, a ne cessary feat ure for cert5. fic 2.tioTJ req. 1.:~iyeFlentso The 
6 1'0 rate o f neburoD TrJa S necessary f or 95 percen t Heed controL Neburon 
treatment did not control the alf alfa seedlings. Al falfa seed yi.elds and 
the viability of the a.lfalfa seed Here not affected by any of these treC'.t= 
mentso (Contributed by the CYOPS :Research D:3.vision, A.RS, USDAs aY'd t he 
,..l.. . ,, ' . l ' .,,.,., . t S-I- .. t . );vyomlng .....grlCU t ura.L .l:DCperlmen ",a 1:.].on,9 coo pera Jlng~ d 

The ch emical control of annual 1...reeds in established red clover seed 
fieldS::--'l,:feldon)l L" W" a nd Timmons.? F" '1. Four c h8mJ_ca.ls 1,rereap:9l-i.ed 
prior to initiat-i.on of red clo ver and ,feed gro'.·Jth in April 1951 on established 
red clover near Powell,!) ~tJoming" The test site Has loca ted on a ?:ravelly 
s a ndy clay loam soiL fA to tal of 10 inches of rainfall fell du:ring the six-·· 
Feel<:: period f ollow::i.n ", t r eatment" i\pplications "rer e made ~,'ri th a cOi' stanT p1'83 
suy'e knapsack sprayer equi pped. T,lith a L.-nozzle boom at a total ' ToloIne of 80 
gaI/I{. 'T'he Ifeed popula tion that. develo ;,Jeo. dnring t he snnmer co ns i ~] ted 'Jri. ~ 
marily of marestail, Erigeron canadepsis" p Tickly lett1..~.ce:J Lact'1c2. sca:c1.ola...., 
Seta r i a. SDo 9 'redroo t 'oi2'l.reed, A.mayarthus retrof1exus!l a r.-d lClmbsquarters .~ 

Che noDodium al1:Jum.. Treatment s included NeTS 3=O)L.-d:1.chlorophenyl)~lJ 1~ 
dimethylurea (di,;'on) at 1, 2,9 C'.nd j Ib/A.9, 3-(3~Ll,-cl:L chloTopheny1.)=1-r.1etl1Yl~ 
I-n-hltylll!'ea (nebuTen) at 2) L, an " 6 I b j.tl" ethyl-N,9 N-·di-n~propylthic5lcar' ·a
mate (EPrC;) a. t C; and 10 Ib/~, 3 ar:o. 2- chloros.llyl die t hyl-d.i ti1ioca.rbamate 
(CDEC) 2.t ~ a l~c1 10 1b/A. 

D5.11.ron e:t a l l Y'8. tes alm():s '~~, c onrpl.::~te}_~: eli, ir!:l. te d r ed clo ;j :.~ _,_... as 1·re_Lt 8.:3 

COtS the Needs, Hhile EPTC and GDEC He re comnl et.ely 'i.neffecti c'e" Net E:..no n 
?2ye ':? crcellent control o f all lJeeds ,'1.n(l r~d clover seedJ..'.n -o-s Hi U,'10 11t re~' 
0uc i rr: y.::~o. clocrer seed y jp,lds or s 8 1~d vL"1. ·' ji.ty . The L~=lb rate of neburon gave 
96 percent '(" eed contro L The 2""lb r~te '\,ra.s slightly less effect i ve iJ'hi.le the 
6-lbrate did no t g ive significantly better r e sults tha.n ';~"lt obtained 1:Jith 
L Ib/A. _ (Cl~ops 2e.s ear ch Diy5_s:i.o'n~ ARS.9 USDA,9 a reo. the \.'[yomi J1Z A:::: ric:u.liJural. 
EXpe:dment Station, coo per a t i ng .. ) .. 

'The ch emical co nt.rol of annua l Heeds in seedling al f alfa.. l;leldon J IJa 
.. .. _ F~ lhJ. ••faC; 1fa'-f'oY'..L '. ~ sr.>~rl I: . .. in '/f', •\,1•• "'.,.·~nr,·wns • "'0 1~-;'..a nd Galea Pl.- .... _ . ~ ~ ~ -, r)'''o~ dc.; c+-iv ~ on _ ..romi n:o; 

i s usua.lly,?),'o 'm in r01,JS and esta l'li shed ·hrj.tho ut the aid. of a nurs e crop.,. 
The seedling alfalfa offers little cO"lpetition to the crop of bveeds that 
uS 1J2.11y develops..~' errners a ce a>lc to cu.lti v <'d ,e bet;;Jeen t h e ro ,m but due to 
t he si.ze cmd vi,cr,or o f the alfalfa seedli nr: a o..inch .strip over the rOH can~ 
not be cuItiva tedo 
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1m experiment l,ras conducted on a lfalfa planted in 28=inch rows and over~ 
seeded. vJith ",eed seed of 1)hich wild mustard J Brassica kaber,\' Kochia, Kochia 
scopariaj) marsh elder, I va xanthifolia:> redroot piu:vJeed, JL'11aranthus 
retro:ITexus, and Setaria SD., ~rere tEe predominant species. Five chemicals 
",Tere applied p re-emenr,e nt to alfalfa and l1T8Sds on Hay 7, 1 957 j) at Laramie S' 

t~!oming, on a sandy clay loam soiL Precipitation received" a trace on 
each of the three days foll01'11ing application and an inch w"ithin a hTO~v.reek 

period after treatment!) proved sufficient to move the chemicals i nto the 
so il.. Treatments Here made in 80 gallA of total spray solution vnth a con~ 
stant pressure knapsack sprayer equipped vIi th a four=nozzle boom.. All treat
ments ~,rere repl "i_cated fcur ti-"eS., Treatments included i'ITere 2~chloroallyl 
diethyldith:toc2.r>'amate (CDEC) at 5 and 10 lb/A" 2-chl oro-Nj) N~diallyl~cetamide 
(CDAA) at 5 and 10 Ib/A , ethyl-N~ N-di~n-propylthiQlcarbamate (EPTC) at 2,5~ 
5, and 10 Ib/A y 3-U.?4-dichlorophenyl)~r-m8thyl-l-n-butylurea (neburon) at 
L!'!l 6~ and 8 Ib/A s and 3;>Lt-dimethylbenzylphenol (3,4-DHB) at 4 and 8 lb/A~ 

Weed counts shovred that CDEC at 10 Ib/A, EPTC at 10 Ib/A, and neburon 
at Ly 6, and 8 Ib/A gave significant reduction in broadleaved 1'leeds o EPTC 
at 101b/A and neburon at 6 and 8 Ib/A 1rJere the only treatments giving a 
reduction in the g".cass stand., Near the end of the gro1-ring season when maxi~ 
mum groliTth ~vas obta,ined 12 feet of 6=inch Tlnde row liJaS cli pped.? the 'I-Jeeds 
separated from the alfalfaS' and green "VYei ght of weeds and of alfalfa recorded .. 
Neburon at all rates vIaS the only material "Thieh ga.ve significantly less 
-weeds and more alfalfa o The 8=1'0 Y'ate of neburon gave the best results as 
the plots vJere \\feed-free and production of seed.ling alfalfa forage was 
increased C; times over the untreated check., 

Post-emergent treatments Here m?,de June 17 when the weeds and alfalfa 
uere about 3 :Lnches high~ ):;11 treatments 1iJere replicated 3 timesa The 
butyl ester of 4=(2'94-dichlorophenoxy) butyd.c acid 14-(2-,)~--DB)7at 1 and 2 
Ib/A Has compared c'r'Lth the arY1~ne fom.nla.tion of 4=(2;-h~'DB) at :1 and 2 Ib/~, 
alone and in- combination lJith 4 lb/A. of sodium salt of 2,2-dichloropropionic 
acid (dalapon)o Tvrelve feet of TOU "JaS clipDeo. p the ~rassy liJeeds.~ broad
le2.ved ·T.rJeeds,9 and a.lfalfa separated a.nd. lirei ghed. h-(2,94-DB) amine at 2 Ib/A 
controlled 99 percent of the broadleaved ",reeds a.nd ga ',re a 185 pe rcent 
increase in forage Droduction of seedling alfalfa;> "Jhile 1 lolA. gave only 
83 nercent control of broa,dleaved weeds o The addition of the L( lb/A of 
dalapon to 2 1'0 of 4-(2!ih~DB) gave the same broadleaf control and completely 
eljJllinated the grass o The butyl ester of 4=(2,J( =DB) gave 71 and 90 percent 
Feed control for t he l~ and 2~,lb rates ~ res ';?ecti vely" \vnen the butyl e steT 
W2.S compared to the amine fOl"mulation ~ 1ieecJ. control '-Ta.S not as zood and 
alfalfa forage production 1IJas not i n creased over tha.t of the untre2.ted check. 

The effect of adding 1/8 lb/A of 2.~4-D9 2-(2 ."14-DPJ , 2=(2."14 s5-TP), and 
non::.onic emulsifier to 2 Ibl~. of 2-(2)+~DB) amine 1IJaS also tested~ Ther e Has 
no advantage in these additions since the 2 l olA rate of 4~(2,4-DB) Has 
fO"Lmd to give sufficient contr olo tlJhen added to the 1-1'0 rate of b.-(2,h-DB) .? 
control ~vas sommi!lat incr eased but did not approach that of 4~(2,L-DB ) amine 
at the 2-lb rate of application ...rithout additives" (Contributed by the 
Crops Hesearch Dbri.slon", .!iTIS, USDA.? and the Wyoming Agricultural Experiment 
Station, cooperati ng). 
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PRO JECT 5. tVEEDS IN FRU]:TS, VEGETABLES, AND ROH CROPS 

Floyd H. Ashton, Project Chairman 

sur·'l}1 ARY 

Avocado. Homron shoHed pro~lise as a selective herbi_cide for 1veed con
trol in mature cl.'Tocado tree. ATA, simazin, and baron "rere tested for toler
ance aga-inst year-old avocado seedlings.. All three herbici des tested caused 
daF12.ge at the m2.ximum r"te tested; the selective use of simazin in young 
avocado trees seems poss iblee 

Corn. Simazin, BOPC, and DNBP (alkanolamine salt) were the best of 
the nine herbicides tested for control of ErpdiUi11 cicutarium J Seterj a vi ridis, 
EGbjuoCbp] a crusp'a]li, and Amaranth-us retroflexus i n corn at"' emergence with . 
no damage to the corn. 

Simazin and CDAA shov-Jed considerable promise as a pre-emergerce herbi
cid$ i n corn~ Indications are that simazin \.,Till require more moisture for 
"Activation" than CDAA. No serious residue problem has been observed l"ith 
simazin at rates ivhich have generally been requ ired for adequate 10reed controlo 

Cotton. Various chemical and culbJral practices ,vere compared for the 
control of Echinochloa :m.,D. in cotton. The use of one directed application 
of selective ~Heed oil and five flame cultivations gave the best '\oreed control 
and the highes t yield of seed cotton. 

Pre-pla:r.t applications of diuron had no effect on the date of cotton 
maturity, yield, or fiber properties ~ Cotton yield on untreated checks 1'JaS 

reduced by annual grasses. 

Young cotton plants are severely stunted or killed if sprayed directly 
\Tith dc\lapon liJhile spot treating for Johnson grass control. Although as 
much as 30 per cent of the cotton nlants were killed by dalapon, the yield, 
fiber properties , or boll components of the treated plots "fTere not signifi
cantly different from that of the untreated checks o This ,vas because the 
gro-vvth of later2.1 branches on the untreated Dlants, adjacent to dead plants, 
Here stimulated. 

Diuron 1,ms extensively tested in field trials for 1-Jeed co ntrol in cotton 
Hith a. uide range of soil types o The method appeared to hold comiderable 
promise of substantial savings to grD1vers. 

The effect on the folloT,ving crop, smEdl grain, II.'len substituted ureas 
"Jere used for \oreed control in cotton H2,S investigated. The residues caused 
severe foliage chlorosis and reduced stands but grain ;)tields were not reduced~ 

Onions.. Alanap-3, diuron, monuron, 3Y9, CDEC, and EPTC 1-Jere tested as 
pre-transplant soj_l treatments hIO days before transplanting onions. All 
herbicides exceDt CDEC caused significant reductions in yield and. grade. 
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OranR"es. 'Nor.uron J dir~lIOn, simazin~ AT! and EPTC caused slight or no 
damage to mature l"'p.shin~ton navel orange trees at rates UD to 32 pounds i)er 
a.cre ,¥ dala.pon damage Has erratic .. 

Potatoeso D'13Pj) d'iuron, 'W'P.A,~ and 2)1-D pre-emergence applications to 
potatoes gro"m for seed prod1.lCtion caused no carry over damage to sprouts 
or plants the following season Hrlen tubers from the treated plots were used 
as seed" 

Sorghllmo l'-10nuronl> diuron~ and simazin post,:..emergence applications to 
sorghum caused slight to serious injury 9 depending on rate of applicationo
Diuron appeared to be more selective than monuron o All varieties Here not 
affected to the same degrr"3c 

Sugar Beets. Granular EPTC incorporated i.nto the soil controlled 
$&:taJ:l'l- vLric;J.;;i.;2 and EchinQchloa crusgalli in sugar b2ets.. The depth of 
incorporation vJaS an important factor in the extent 0 f damage to sugar 
beets.. B:nulsifiable EPTC incorporated into the soil reduced sugar beet 
stands in sandy soil but to a lesser degree in clay soils.. Weed control of 
grasses 1..Jas satisfactory but this v-las not true for the broad~leaf vJ8eds o 

CONTRIBUTORS REF0RTS 

Tolerance of mature avocado trees to monuron herbicide. HeGarty,\) Co Do,\) 
DaY,9 B.Eo; and RussellS! Ro C" Objectives~ To determine 'the tolerance of 
mature avocado trees +,0 monuron and the evaluation of monuron as a selective 
herbicide for use in avocado orchards Methods~' Honuron vJaS applied to0 

year~old seedling avocados in the greenhouse at rates of 2~ to 10 pounds per 
acreo 'Field tri als 1.rere begl1TI in 191)1)0 An area of hoo sq .. fto t.as treated 
around each avocado tree" Treatment extended up to the base of the trlJ.n.'k of 
the tr8e~ An 80% active formulation ,,"as used in all field. tria1s~ Results g 

Greenhouse tests indicated that monuron could be su.ccessfully used for the 
control of TtJeeds in avocado orchards.. Field trials of single applications 
of !J~ 6SJ and 9 pounds of monuron irrigated into the soil under normal sprink
ler irrigation practices produced no symptoms of injury on avocado trees. 
"Rates of 69 12» and 18 pounds applied in November of 195) and repeated on a 
yearly basis have produced no symptoms to date.. Tests at rates of 10.$ 20, 
30.\! hO,9 and So pou.nds per F~cre 'Here established in Decemher of 1956 on Hass!) 
Anaheim, and Rincon vari.eties,9 along vnth seedling avocados o No injury has 
appeared to date on Hass 9 Anaheim 5 or Hincon. Rates of 20 pounds per acre 
have cau.sed slight leaf symptoms on 6-.year-old seedling trees. (Univer
sity of California Agricultural Extension Service and Citrus Experiment 
Station.. Hiverside J) Galifo rniaJ 

Tolerance of year-old avocado seedlings to amino triazo1e, simazin,-; and 
baron. }lcCarty.9 Co D.;; and DaY9 Eo Eo Year-old avocado seedlings groom in 
l=gallon cans were tested for their tolerance to am,ina triazole ~ simazinj) and 
baron. All tests vJere run in tri.plicate. Results of these tests are on the 
following page~' 
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(1) J\mino tria zo l e : Pates used--l, 2, 3, L, 8., 1 6, 32, and th pounds 
Der acre. AT synrotoms began to appear at the 8-pound-per-acre r ate and above 
one eJeek after apolication of the herbicidee The in j"'c1 r;.v reached its peak 
2 months after aDDlicat:i_on. Although no -ol-'l_nts died, m pUmt treated at 
rates of 16 pounds per acre or ahove successfully recovered. No symptoms 
appeared at the 1, 2, and 3-pol1nd rates~ Plants treated at LL and 8 pounds 
Der acre develoDed -i_nitial symptoms but recovered o 

(2) Simaz;_n!- Fates used--20, LLO, 80, and 120 oounds per acre. Con
sider8ble chlorosis and yello,ving occurred 8t the 120-pound r2,te. Slight 
symptoms have apJeared a t the SO-pound rate.. No symptoms ha"le apoeared to 
date on plants treated at 20 and 40-pound rates. 

0) Baron~ Rates used--LL, 8, and 16 pounds per acre. Trees treated 
at the 16-pound rate 1,vere killed. Severe injury occurred at the 8-pound 
rate from lvh ich the trees only partially recovered. Trees treated at 4 
po-unds did nr;t develop symptoms although their rate o f gr o'vth Has retarded 
when compared 1.nth control plants. (University of CaHfornia Agricultural 
Extension Ser~_ce and Citrus Experime nt Station. Riverside , California). 

Weed control in field corn, 19S7. Baker, Laurence 00 J1JDe 6, 1 957 
several cehmica.ls Ivere applied to field corn. The corn 1tJas about 25 percent 
emerged 1;'Jith the tallest coleoptiles about 1 inch above gro und . All chem~ 
icals 'vere applied in a total volume of 35 gallons per acre . The main weeds 
"rere ENd~llJ11: cicutariurr., Seter'; a viridis, E.chi_DOchloa s;rusgallj., and 
~arapth))s retro f lexus. The area "\eras irrigated tTrD_Ce during the sr1ll1mer. 
Plots receiving no "\ereed control Here severely dwarfed by weed competitiono 

Simaz-tn at 4 pounds per acre nrovided the best \oTeed control and did not 
injure the corn~ The alkanolamine salt of DNBP at!) p01..mds and BCPC at 12 
pounds ga1re almost as good Heed control and also ca1..lsed m corn injury. 
'T're2_tme nts and· their effect.s on 1,"eeds and corn fo1101-70 Ratings ranging from 
o to 10 are used Hith the 0 representing no injury to corn and no Heed control. 

Rate t\Jeed Fate Heed 

Treatment 
pt:r 
acre 

Con
trol 

Corn
T ._nJury Treatment 

per 
acre 

Con- Corn 
trol T .:pJury 

dimethyl amine 
salt of 2,1+-D 

1 Ib 
2 Ibs 

1+ 
!) 

0 
0 

2,3,6-TBA 2 I bs 
4 Ibs 

7 
9 

1 
5" 5 

Simaz in 1 Ib 7 0 2,4 ~D acetamide 1 Ib 5 0 
2 Ibs 7 0 2 I bs r-' 

:J 0 
1+ Ibs 10 0 BCPC 12 Ibs 9 0 

3Y9 1iq1.Jid (tris-(2,4-4 Ibs 6 0 EPTC 10 Ibs 8 0 
dichlGr6phenox~thyl) 6 Ibs 

p~10sphi te) 
6 1 Alkanolamine 

sal t of DNBP 
5 Ibs 9 0 

3Y9 on #2 4 Ibs 9 2.5 Bepc 3Y9 ]2+6 Ibs 9 1 
ve'~·miculite 6 Ibs 7 4 check (untreated) 0---- 7 

(Montana Agricultural EXDer:1.llent Stat-i_on, Eo zeman, Hontana) 
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Nm,T herhicides for 'JJeed control, in field corn,,_ Chilcote.\' D~ 0 .. and 
Yu.rtick.? ifj-:;-"Ff:- T1{0 nm~com-po1Jnds.9 Simazin and Randox 'I' ~ show considerable 
nromise for ,-reed control in field corn" These herbicides have demonstrated 
a wide range of effectiveness on weed species and a long residual life in the 
so-tl from tests co nducted at various locations in Oregon. Results indicate 
that Simazin "Till reo ul.re more moisture for activation than is true of 
Fandox T" 

In these tests pre~emergence applications of Simazin up to 6 pounds 
active ingredient per acre did not 10cNer silage or grain yield of corn.. 
Rates of 1 to 2 pounds active ingredient per acre have generally been re= 
QU.ired for adequate Heed controL 

Randox T has been effective as a pre~emergence treatment at 4 to 6 
pounds per acre" No reduction in silage or grain yield resulted at these 
rates. 

A residue problem has been encountered ir,hen senSl t,lve crops such as 
spring barley are planted follo1oTing com treated Hith Simazin. However.9 at 
rates beloir, 3 pounds active ingredient per acre9 no serious residue problem 
has been observed" (Contribution of the Oregon State College Experiment 
Station., Corvallis» Oregon)" 

Tolerance of mature I,vashington navel orange trees to monuron» diruon" 
simazin2 amino triazble, dalapon, and EPTC. Day, B. E., HeCarty" Co Do, 
and Russel19 R" C. Objective ~ To detennine the tolerance of Washington 
navel orange trees to various herbicides in the establishment of a selee
tive weed control program in citrus orchards.. Nethods ~ }'Tonuron and diur:m 
"\-Jere appli ed on an 80 %active basis" All other herbicides were applied on 
an active basis" hoo sq. fto I'Jere treated around each treeo Treatment 
extended UP to the base of the trunk of the tree" All treatments "\-Jere repli
cated 4 ti~eso All herbicides "lITere tested at rates of 8.1l 16J) 24.9 and 32 
pounds per acre.. A:pplication of the herbicides was ma::le in November of 1956 
and January and Harch of 1951 " Results! 

(1) l\lonuron~ ~fashi Dr:ton navel oranges sho"\-Jed no symptoms of injury 
at rates of 8 9 169 and 24 pounds per acre.. No symptoms of injury appeared 
on trees treated at 32 pounds per acre although there may have been a ten
dency for the setting of a light crop of fruit" 

(2) Diuron ~ No symptoms of injury appeared on trees treated ,-vi th diuron.. 

(3) Amino triazole g ATA produced only minor symptoms at rates up to 
32 pounds p8r acre" Injury consisted of a fm.,y bleached leaves on inside 
sucker grouth and an occassional bleached leaf on the tree skirt possibly
caused by spray drift .. 

(4) Simazin: At the rates tested;) simazin has caused no injury from 
applications made in January.ll 1951" 
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(5) Dalapon: The response of the trees to dalapon ,,-Jas erratic.. In 
some instances 8 pounds per acre have caused 5 to 20 per cent leaf drop and 
95 per cent fruit drop.. In other cases, r~.tes of 2h pounds per acre caused 
only minor leaf burn.. Injury at the 32-pound~per-acre rate usually con~ 
sists of 95 to 100 per cent defoliation and die-back of branches up to 
~ inch in diameter.. 1'he bushy regrowth \-Jhich appeared on trees treated 
at the 32-poumd rate soon develooed typical injury symptoms" 

(6) EPTC~ No injury symptoms apDeared from EPTC at the rates tested.. 
(University of California Citrus EXDeriment Station and Agricultural 
Extensl.on Service.. Piverside, California .. )o 

Screenin2" of ne1~er herbicides for use lui th transDlant onions. Barnard, 
E. Eo Two month old Y41 onion plants were transplanted into four replicated 
and raY'domized plots tvJO days after treatments had been made to the soil. 
The pretransplant soil treatments were alanap-3 at 2~ 4, & 6 Ibs/acre, diuron 
at 1, 2, & 3 Ibs tacre, mo nuron at 1;. 2, & 3 Ibs/acre, 3Y.9 at 2 & 4 Ibs/acre, 
CDEC at 4 and 8 Ibs/acre, and EPTC at 4 & 8 los/acre.. They li18re applied in 
,.,ater at the rate of 50 gallons per acre.. All weeds not controlled by the 
herbicides "Here suppressed mechanic2clly and the plots Ttlere sprinkler irri= 
gHted as needed.. The crop was mature "Then harvested as dry onions o 

Stands were seriously reduced by 2 Ibs. and 3 Ibs .. of 80th TIlOl11Jyon and 
diuron as T,Jell as by bIbs .. of 3Y.9. The number of bulbs meet:i.ng the UoS .. 
NO.. 1 grHde l<Te re seriously reduced ty the same treatments as Hell as by all 
alanap-3 treatments and the 8 Ib .. treatment of EPTC: The full story of the 
injury caused by the herbicides is sh01,111 by the weight of the crop oroduced.. 
All treatments caused significant or highly significant reductions from the 
check in both total "Height and ,.might of U.. 5 .. No .. 1 grade onions TAli th the 
exception of the CDEC treatments.. ..Ul CDEC treated plots approximated the 
check in all measured characteristics, total 1.veightj) total num'-·er, ·\Veight 
of No o lIs and NUjnoer of No .. lIs.. It appears from thi s test that of the 
materials tested only CDEC is worthy of further trial.. (Contrjbutio:r of the 
!'fontema Agricultural Experiment Station.,)o 

,rarious chemical and cultural oractices in cotton foy lmter2"Y8.SS control... 
Wilkerson, J~ lB.", Miller, J .. H.. and Carter, L" Eo VaTious chemical ancr---
cultural practices were compared for the control of 'I-Jatergrass (Ecj1i nochloa 
~.) in cot.t.ono Pri or t.o cot.ton :alanti.ne: the area 1,ras seeded vIi ['h water= 
grass at the rate of 100 pounds per aCTe" Seed 'bed prepa.ration and cotton 
Dlantinq T·'ere conventional for the re2'ion" The main Dlot ,iTeed control treat~ 
~ents H~re as follo'loJs~ (1) diuron .If-O!l4..dichloTOph~nYl).~1, I-dimethylurea7 
at the rate of one pound per acre liTas applied pre-emergence and a.gain at 
early lay-by (June 25) and no Heed control practices '.-Jere usedj (2) diuron 
pt the rate of one pound per acre Ha.s applied pre-emergence, and five flame 
cultivations Here made beginning ,.,hen the cotton plcmts Tft/ere 8 inches tall; 
(3) ten flame cultivations ,·.rere made beginninc ,'Jhen the cotton plants HeJ:'e 

L. inches tall, (h) one directed anplication of selective Heed oil at the 'rat,e 
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of five gallons per acre (20 gallA in treated band) 'was applied 1rJhen the 
cotton "JaS tl\1O to three inches tall, and five flame cultivations 1rJere made 
beginning when the cotton trJaS 8 inches tall; and (S) beginning at emergenc8j) 
the plots were cultivated ui th a rotan)" hoe three times at trJeekly intervals 
until the cotton was four inches tall vJhen si-Jeep cuItivation "TaS initiated 
and continued until a total of four sweep cultivations had been completedo 

Subplots were established in that one=half of each treatment was hoed 

June 10 except Number 3 which trJaS hoed Hay 270 


Table 1 shows the effect of the various treatments on 1,yeed control.\) 
yield of seed cotton and q'uality of cotton linto Treatment 4 gave better 
weed control than any other treatment o Treatments I, 2p and 3 were not 
different from each other but gave better 1rJeed control than 5" The first 
pick seed cotton yields sh01"Jed that a significant difference bet"reen treat= 
ments was obtained among all treatments" The order of ascending yd..eld l"as 
5,9 3" I, 2, and 4<> The tctal yield data shoior the same general trend" Exam= 

ination of cotton grades sho"Jed no appreciable differences among treatments 
2:; 3.9 and 4.. H01rJever, cotton grades "rere materially reduced in treatments 
1 and 5.. 

In the subplots limed contro,1 for hoed plots was superior to nonhoed plots 
in each case except treatment 4" Yield of seed cotton from hoed plots was 
greater than from nonhoed for treatments Is> 3, and 5, no difference i-Jas 
found for treatment 2, and the nonhoed plots produced more in treatment 40 
Among hoed plots, no' difference in either weed control or yield of seed 
cotton cO"LiLd be shown" AmonE; nonhoed plots, ""eed control in treatment 4 was 
far superior to any other treatment" Treatment 2, 3, and 1 were not differ
ent from each other but gave better l"Jeed control than treatment 50 The 
yield data from the nonhoed plots showed a significant difference among 
aITtreatments" The order of ascending yield was the same as for main plotS"',. 
Among hoed plots!) grades l"ere rather u..niform and no reductions due to grass 
encountered" In the nonhoed plots)) treatment 4 was the only one in which 
cotton grades were equal to that of the hoed plots" Reduced grades due to 
grass 1Jere found in all other nonhoed plots" Reductions Here as follows~' 
Treatment 3 = 25% of the samples were reduced one grade,. treatment 2 - all 
samples were reduced 1 grade; treatment 5 - all samples were reduced 9 but 
50 %1Jere reduced 2 grades; treatment 1 = all samples ,,,Jere also reduced, ho,or= 
ever, 75% were 101rmred 2 gradeso (Contribution of Botany Department, Uni= 
versity of California, Davis and Crops Research Division, and A[;ricultural 
Engineering Research Division, AR8.? USDA)o 
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Table 1 .. cot.ton and ·i,faterpTass. Shafter, Cal~f. ~19 57. 

Treatment 
1. 

x 
nOMoed 

Grades 

1 IM-:},3SGCW-'k 

?l 
hoed 
I1S111

V -1 / ...I -. ".3/a .ue C\v u 1.H1"',, __ 

no rhoed hoed" 
23. 30 29.15' 

,_______~9______ 
2 ~00 87 .3 38U1~~,1 lll* 2Sllh 

281M 
27091 

29& 25 
30.59 

3SIH p 1 SlM* 1M, 1SU1-!·- 29. 50 31.01 
2 SH1 30.26 

3SH~ , 1SUI 1M, 3SD1 31,,01 30.59 
x 

Subplot X 407 9.7 6901 7901.1 
0- --" 
---J 

Treat~ LSD 	 .. 05 00 9 3.3 

.01 1~2 h.6 


Subplot LSD .05 0.6 3.5 

.01 0.8 4.8 


Inter 
action LSD .05 1. 2 707 8.1 


.01 1.7 10.7 11.2 

Int er- .05 1. 2 6.4 7.8 
acti on LSD .01 1.7 8 09 10. 8 (Subp~ots among treatments) ._____~~_._ .. __ 
i/o ~ no control; 1 0 - perfect control 
Z/Each asterick indicates a reduction o f 1 grade due to grass " D1:: l ow midlin,g , SUI -= strict l OvJ middling) SGO ~ 
- strict good ordinary 
HBest estimation of value based on grades 
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Weed control in cotton idth diruon& Gould, W. Lo A study was made 
to determine the effectiveness of diuron in controlling annual grasses and 
annual morning glory 1men applied as a lay~by treatment in cotton on a field 
scale basis, and to compare the cost of chemical ioreed control to standard 
cultural practices., 

Diuron was applied on a field scale basis as a lay-by treatment in cotton 
on several fanns in the Lo-r"rer Rio Grande \Talley of New Mexico.. Application 
time varied from June 28 to July 2.5;: and in all cases, the fields 'l-18re clean 
tilled prior to application of herbicide.. The fields were irrigated immediately 
after chemical application so as to completely saturate the beds., Diuron was 
applied at the rate of one pound per acre active material at' the earliest 
treatment, and 0.. 80 pounds per acre on the later treetmentsa Chemical appli
cations were made by a custom sprayer" Soil types varied i.Tidely from a 
sandy loam to clayo Abundant rainfall during late July and Au~~st made ideal 
conditions for the infestation of annual grasses as sprangletop (Leptochloa 
filiformis), stinkgrass (Eragro stis spo), cupgrass (Erio chloa gracilis), 
and barnyard grass (EchinOclilo~sgalli)., Annual m;-"rning glory (Ipoemea 
s p.) was present in most of the fields.. irJeed counts "-18re made in several 
of the fields where untreated areas had been left and/or where an untreated 
field with comparable crop history Has adjoining., Grass counts., made at 
random through the fields by means of a 6 i nch by 6 foot quadrat laid across 
the ro-r"rs at comparable locations in the field, are presented in Table 10 
Annual morning glory cO llnts [,Je re made along the rOH in 40 inch by 20 foot 
plots at six random Jpcations in the fields.. The counts indicated that 
diuron was 60=70 percent effective in controlling annual morning glory emer= 
gence. Plants found in the treated portion of the fields vrere small and did 
not set f lm.mrs., 

The cost of the chemical treatment varied from $6.,50 to $7 • .50 per acre .. 
"Fields not chemically treated were cultivated one to three times after the 
date of application of diuron on the treated fields.. The cost of cultivating 
is approximately $10 00 per acre per cnltivationa Hoeing costs varied from 
$6000 to $SOoOO per acre p the average cost being around $12000 per acre .. 

Table 1. Comparison of total grass count in six~61i X 61 quadrats in 
/ untreated and diuron treated cotton fields., 

1 
2' 
3 
4 
.5 
6 
7 

1S6 
10* 

.560 
196 
129 
429 
2.51 

plants 
treated , 

.L 

3 
8 
1 
6 
2 
o 

*This field had been hoed regularly from lay~by until time of countG 
(Ne-r"r 1<Iexico State Agricultural Experiment Station contribution)., 
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The effect f).f Dre-planting ap'()lications of di.uron for ueed control in 
Upland cotton.. Ari'E;J Ho F", Hamilton,? K.. Co,? and HcRae, G.. No 'Prior -
research in Arizona into the persistance of urea herbicides indicated that 
a pre-planting application of diuron controlled annual Heeds in Upland 
cotton. In 1957, diuron \IJas applied at rates of 2 and 3 pounds per acre 
before pre-irrigation or prior to final seedbed preparation; 22 and 7 days 
before cotton planting, respectively" Soil on the experimental area Has a 
Laveen clay loam. On April 4, Acala-44 cotton Has planted in moist soil 
covered by a shalloH mulch of dry soi l .. 

Emer12'ence and seedling development of the cotton IrJaS normaL 1dithin 
a fel~ days after the first i rrigation (lljay 28.) the leaves of cotton on 
treated plots developed diuron chlorosts .. The higher rate of diuron applied 
pr5.or to seedbed preparation caused the mast severe chlorosis o Even those 
plante that developed severe chloros:5_s regained mrmal color Hi thin 2 to 
3 Hceks o .!tfter recovering fronl t his temporary chlorosis,? the treated cotton 
appeared to make normal gro"rth~ 

The foll01'ling table contains the data (by picking dates) on the yield 
of seed cotton" 

Diuron applied Poul".ds of seed cotton per plot 
Picking 

Before pre-irrigation F;TSt Second Third Total 
2 lb/A 
3 Ib/A 

15"S 
IS.9 

809 
9.8 

8.Lf 
Se8 

3208 
340L 

Before final seedbed preparation 
2 Ib/A 15.6 8.9 7.9 3201+ 
3 lbJ.~ J1J.8 100 2 8 .. 8 3308 

Check-untreated and unC"Lu.tivated 1003 12. 6 4.6 27" S 

Preplant applications of cliuron had m effect on the date of cot to n 
maturity, yield, or f iber p ropertieso Cotton y ield or. the un treated checks 
was reduced bJT the rank growth of annual grasses" 

lUthoup,h the treated plots "Jere not cultivated during the grovJ'ing sea~ 
son, the control of annual grasses H2.S very satisi'actory.. Grc:ss contro l ,\,1808 

most complete Hhere the higher rate of diuron vJas applied... There Has no 
e,r-iJJ.ent difference in lleed control betvmen the t,,,m d.ates of application" Of 
the hJO anrro.al grasses DY'esent ~ Panicum i'asciculatum vJas more suscentible 
to dinron than Echinochloa colonumo A.fter each irrlp,ation numero'us grass 
seedlings would emerge on the treated plots, app88.r to develop normally for 
several days,? then develop diuron symptoms and die.. (Crops Protection 
Research Branch, ARS 3 USDA, and the Arizona P.gricultvral Exper:linent Station,? 
cooperating" ) .. 
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Effects of dalapon applied to Upland cotton.. Hamilton, Ko COS' Arle,9 
Ho F., and HcRae, Go No The use of spot applications of dalapon in cotton 
to control Johnson grass necessitated research into the effects of dalapon 
on cotton. 

Young cotton plants are severely stunted or killed if sprayed directly 
while controlling Johnson grass. Tests 'Here continued in 1957 to determine 
the effects on cotton of spot treating different portions of a cotton plant 
popula.tion. A.t Tempe, 2 to 3-foot sections of each row, equivalent to 10j) 
20 and 30 percent of the Acala-44 cotton plants, l·mre sprayed directly 
simulating spot treatments. Applications were made prior to the first irri
gation (May 23 3 cotton 6-8 inches high) using a solution of 1 pound of 
dalapon in 5 gallons of Hatero At Harana, using simila.r application methods.? 
10J) 15, 20, 25 and 30 percent of the Acala.-44-WR cotton plants ,,yere spot 
treated 1.vith dalapon prior to the first irrigation (Hay 13~ cotton 3-5 inches 
high).. All treated cotton died 1.n thin 7 to J1 days. 

Data sho"lrJing the effect on yield of seed cotton of spot treating 
various portions of the total cotton plant population are summarized in 
the follo"Ting table .. 

Percent of cotton stand killed ,.vith Yield of seed cotton expressed as 
dalapon percent of the untreated checks 

Tempe Marana 
10 87 97 
15 93 
20 92 94 
25 95 
30 99 92 
0 100 100 

Calculated yield of checks in IbiA 2646 2840 

Although as much as 30 percent of the cotton plants Here killed by spot 
applications of dalapon9 the yield of treated plots "ras not significantly 
different from that of the untreated checks" GrQ1.rth of lateral branches on 
the untreated p~lants JJ adjacent to dead plants Jl Has stimulated and bare spots 
covered over. Spot applications of dalapon C:lid not affect cotton fiber 
properties (length, strength and fineness) or boll components (boll Height, 
seeds per boll, percent lint, lint index, etc.). 

When dalapon is applied as a spot treatment in cotton some spray lJill 
drift to adjacent cotton plants. Tlm tests TpTere conducted in 1957 to deter= 
mine the effects of lOTtJ r ates of dalapon applied JJ simulating sDray driftJ) to 
young cottono Dalapon at rates of 1/8 to 2 Ibl A. "JaS applied directly over 
the entire rOTrT prior to t he first irrigationo LoW" rates of dalapon applied 
simulating spray drift did not reduce cotton stands,? SIOH plant development.? 
or cause malformed leavesG 
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Date sho"hfing the effect on yield of seed cotton of lou rates of dalapon 
applied to young cotton are st"Lmmarized in the folloHing table D 

Yield of' seed cotton exnressed 
Rate of dalaDon in IblA as percent of the untreated checks 

~~------------------Tempe Harana 
1/8 113 101 
l/h 97 
1/2 III 109 
1 100 
2 108 loLL 
o 100 100 

Calculated y ield of checks in lh/A. 22218 2910--

Application of dalapon at rates equal to !I and gT'eater than" those re
suI tins>; from spr.s,y drift did rot reduce cotton yields. Dl_rect application 
of 101;r rates of dalapon to young cotton did not affect fiher properties or 
boll components (Cro ps Protection P..eseOlrch Brarch~ ARS Sl USDA.9 and the0 

Ari_zona Agricultural Exper:Dnent Stat'ion, cooperating.). 

Effect on small gra::i.ns of 'urea herbicides applied in the previous cote. 
ton crop.. Harrtilton, EQ CO!l Arle ~ Ho Fe 9 and HcRae;l Go No A major consider= 
ation v[o.en using urea herbicides for 1-Jeed control in cotton is that small 
grains planted the follo1rJing Hinter may be injured by herbicide residues in 
the soil. Tests "Jere conUnued in 1957 to determine some of the factors 
Hhich influences the pe rsistence of urea herbicides in irrigated soils. 

One test lfTas conducted at }1esa on a Laveen clay loam soilo Diuron 
had been applied 2,t, cotton layby in July, 1956 at rates of Op 3/4!l 1., l : , 
l~, and 2 Ib/A:& After cotton harvest in December)) the land l.;ras prepared for 
small grains.. Half of each replication liJaS Horked Hith a mold.board. pIm'I)' 
half 'flth a disk plo't-Jo The land vIas pre~irr~ gated. Arivat barley.)1 Palestine 
oats!1 and ftm;'led Onas vJheat,~ one drill -~Tidth of e-Ol_ch ;; 1,,8r8 planted the lenf,th 
'Of each plot.o 'T'he grai_n was planted in mois t soil co-v-ered by a shalloirl mulch 
of dry soil~ 

Emergence and seedling development of small grains 'Has normal until 
the first irrige,tion p 1"ebruary 28" idithin a fevJ days small grain foliage 
develoDed cliuTon chlorosis on plots '\Vhich had been treated H:l th the hie:he~,' 

rates of diuron. Chlorosis -,;ras most severe on the dl_sked plotso Barley 
developed the most severe chl'Orosis; 08-t8 J) the l east . Except for sligl1tly 
reduced stands on the plots treated '\Vith 2 lb/A of diuron", by mid=April 211 
small grains appeared to have recovered from the effects of diuron residues" 
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Small grains were harvested in June., There vms no significant dif
ference in the response of the three ~lal1 grains to the various treatments., 
The data on total yield of small grains (by methods of seedbed preparation 
and rates of diuron) is given in the follovnng table~ 

Rate of diuron 
Lb/A aDplied in 1956 

Total yield of small grains (1957) 
ExPressed as percent of untreated check 

Seedbed disk plolied Holdboard ploHed 

3/!.~ 
1 

110 
103 

95 
let. 

I I 
'"Ii 

98 
100 

107 
107 

2 93 106 
o 100 100 

Calculated yield of check 1851 Ib/A 2251 Ib/A 

The yield data indicated a significant interaction bebJeen the method 
of seedbed preparation and rates of diuron" Although diurol1 residues caused 
severe foli2_ge chlorosis and reduced the stands of small grains!) yields of 
grains ·Here not reduced" 

In a second test at Hesa:; monuron and diuron (2 Ib/A) Here applied at 
cotton laybYe Alternate replications Here worked 1\1i th moldboard and disk 
plovJs, then planted to barley.'l 1-meat and oats 2.S in the first test~ Follow~ 

ing the first irrigation diuron residues produced more severe chlorosis than 
monuron residues.. Chlorosis ,-laS most severe "rnere the seedbed "ioTaS diskedo 
Diuron resi.dues also reduced small grain stands o By mid-April, all small 
grains appeared developing normally on the treated plots. Yield data indi~ 
cated no difference in g".cain yields betMeen the untreated checks and plots 
treated l~th monuron or diuron" (Crops Protection Branch, ARS, USDA, and 
The Arizona Agricultural Experiment Stati on!) cooperatingo)o 

Effects on Upland cotton of chlorophenoxy herbicides applied to the 
3Dil. "Hamilton, K. C~.9 }1cRae, G. N" and Arle, H."Fa Cotton is very sU:s~ 
ce-otible to foliage applications of 2.!1h~D and many related compounds. imen 
chlorophenoxy herbicides 2.re applied to the soil much higher rates are re
quired to affect cottono Tests N'8re continued in 1 957 to determine the 
effects of soil applications of chlorophenoxy herbicides on the yield, fiber 
properties and disease resistance of Upland cottono 

In a test at Eloy (silt loam soil) an 2.lkanolamine of 2~h-D at rates 
of 1, 2,;; and 4 Ib/A was applied to the soil prior to the pre-lrrigati on on 
March 130 Acala-44 cotton Has planted April 16 in moist soil covered by a 
shalloH mulch of dry soil. itp-olication of 2,4~D before the pre -irrigation 
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did not affect seedling emergence o Duri ng May and June.9 cotton seedlings 
developed extremely malformed leaves on plots treated Hi th 2 and 4 Ib/A 0 f 
2,4-Do After mid-July the ne1rJ foliage produced by cotton on treated plots 
appeared normalo Total y ield of seed cotton was not affected by 2,4=D applied 
before the pre=irrigation.. 

In another test at Eloy $ alkanolamines of 2~4~D and l1CPA at rates of 
1/5,! and 2' I b/A were applied (April 1 6) directly over cotton seed at 
planting.. A 2 inch band of soil behind the packer Hheel of the planter was 
sprayed.. Covering disks then throl")" 2-3 inches of soil over the sprayed band 
of soil and seed.. The higher rate of both 2j)4 o,D and }'ICPA delayed seedling 
emergence,l) reduced cotton stands by 90 percent~ and caused severe leaf 
malformation,,- The 1/5 Ib/A application had somewhat less effect on cotton, 
reducing the stand only 30 percent and causing moderate leaf distortiono 

After JuneS) ne,. foliage produced by plants gro;;dng on treated plots appeared 
normal.. Only the high rates of 2j)4~D and MCPA caused a significant reductiong 
15'%.9 in the yield of seed cottono 

The tests at Eloy were i n a field l>There Verticillium Wilt has been a 
serious problem" Cotton plants were examined to determine if preplanting 
and planting application of chl orophenoxy herbiCides affected the suscepti~ 
bility of cotton to this disease.. In this test!) soil applicat~.ons of 2.94~D 
and NCPA did not reduce the amount o f iJerticillium ~{ilt in cotton.. 

In a test at Mesa (clam loam soil) chloropheno~J herbicides were in~ 
jected l~ inches into the soil 6-8 inches to each side of the drill rOl,r prior 
to the first irrigationo Treatme nts includedt 1 .. 5 and 3 Ib/A of a . 
triethylamine of 2,4,l)5=T and a diethanolamine of MCPA~ 1, It and 2 Ib/A of 
an alkanolamine and a butoxyethanol ester of 2SJ4-D, and 4 Ib/A of a 
buto~Jethanol ester of 4=CPA. The herbicides "Jere injected Hay 20 Hhen the 
Acala..Jt4 cotton was 6-8 inches high.. Cotton on p10 ts treated 1")"i th 2,,4=D and 
MCPA developed malformed l eaves a fter the f irst irrigationo The amount of 
malformation TtraS proportional to the amount of herbicide applied.. The 
amine of 294~D caused more malformation than the estero Cotton on plots 
treated "Iith 4--CPA did not de"slop malformed leaves until after the second 
irrigation.. Applications of MCF! and the higher rates of 2.94=D reduced the 
yield of seed cotton ll=25%. 

In a test at Tempe (clay loam soil) the treatments were It and 3 Ib/A 
of an amine of 2=(2.')4=DP) and 2=(2~4.9 5~TP) and an ester of 2~(rvrCPP) and 
3 Ib/A of an ester of 4-(2~h=DB)" Aca1a~4 cotton VJ8. s 6 inches high when 
herbicides Here l.njected in the soil Hay 8 prior to the first irrigation.. 
After the irrigation the cotton on plots treated i1l th 4=(2!14~DB) beCaI'l8 
stunted and developed malformed leaveso The chlorophenoxypropionics 
caused no malformation.. Yield of seed cotton was reduced 1 0=20% by appli= 
cations of 2=(2,4,;,DP) and the 3 Ib/A application of 2-(HCPP) &ld 4-(2,94=DB)o 

In these tests cotton fiber properties 1;lere rot affected by any soil 
application of herbicides.. (Arizona Agricultural Experiffient Station and the 
Crops Protection Pesearch Branch.\) APS J DSDA,9 cooperating)" 
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'l'rA-ernp.rgence herbicides on Russet Burbank pot atoes raised f or seed 
production~ Ames, Go Do It is not lmovm whether many herbicides anplied 
as a 'Ore-emergence control of annual weeds mi ght cause leaf-crinkling or 
necrosis which would interfere ~nth disease r eadings of the crop for the 
purpose 0 f foundation or certified seed. 

Potatoes were planted June 10, 1956~ and sprayed June 28, only three 
days before emergence .. 

Materials included DNBP at It Ib/A ~ diuron at 3/4 Ib/A, 2.94~D at 2 
Ib/A, MCPA at 2 Ib/A and a no-treatment check. Observations were made on 
the plant throughout that summer with no visible leaf e f fects except where 
some of the shoots had emerged at the time of s praying or too soon thereafter 
on the 2,4-D plots. A later test sh010red extensive damage when 3 Ib/A of 2,4-D 
~Tas appliedo It may be quite conceivable that damage co uld occur at 2 Ib/A 
also under different conditions. 

Tubers from the treated plants were then stored in a cellar over winter~ 
checked for normal sprouting and replanted in 1957. Plants were not then 
retreated in 19570 No abnormal results were noted in either sprouting or 
the plants throughout the season.. Fu_rther tests ,\Till be conducted", (Tetonia 
Branch Exneriment Station, University of Idaho)o 

Tolerance of "sorghum to post~emergence applications Jf herbicides. 
Arle, H.. 1i'., Hamilton, K. Co, and McRae, G" No Tests ,Jere conti nued in 1957 
to determine the tolerance of sorghum to post-emergence apnlications of herbi
cides.. In a test at Mesa, He gari sorghum i,ras grOlc1Yl on a Laveen clay loam 
soilo Prior to t he first irrigation (July 16, sorghum 4 e ·7 inches high) diuron 
was applied to the so i l at rates of 1 and 10 5 10/Ao Prior to the second 
irrigation (July 30 , sorghum 18 inches high) diur on a t rat es of 1" 1. 5, and 
205 Ib/A and 2 Ib/A of simazin 1{ere applied t o the soil" 

Applications of diuron before the fi r st irrigation caus ed a slight, 
temporary stunting of t he sorghurno During August sorghum grmrfth a nd devel
opment apneared normal O D all plots treate d 1-[ith di uron" Application of 
simazin retarded the rate of grovrth of sorghrrm during July and early August; 
however, after mid~August grolrTth appeared normal. Application of 2 Ib/A 
of simazin and 2.5 Ib/A of diuron caused a significantly reduced--31%--grain 
yield of sorghuDlo 

A second test was conducted a t }lesa to determine if sorghum varieties 
di ffer in their susceptibility to post~emergence applications of urea herbi
cideso Prior to the second irrigation (July 30, sorghum 16-20 i nches high) 
diuron at rates of 10 5 and 2 Ib/A and 105 Ib/A of monuron 1-[ere applied in 
four sorghum varieties: Hegari, Asgrow 610, Double Th1arf Yellow Sooner.9 and 
Double Dwarf 38.. 
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Application of monuron caused all varieties to become more severely 
stunted., Initially Hegari became more chlorotic and stunted than the other 
varieties.. At maturity, Hegari and Double DvJarf 38 appeared least affected 
by monuron vJhile the hei "ht and head size of Asgrovv 610 \,rere greatly reducedo 

The data on grain yield indicated no difference in the tolerance of 
the four varieties to soil applications of urea herbicideso Applications 
of monuron and the higher rate of diuron reduced the average yields of all 
v:trieties, 3tLand 22 percent, respectivelyo Double Dl,iTarf Yello\N Sooner ,vas 
the only variety ",hose grain yield Has significantly reduced by the a-ppli~ 
cation of 10 5 Ib/A of diuron., (Crops Protection Research Branch,? ARS~ 
USDA, and the "~rizona Agricultural Experiment Station, cooperating.,)" 

Preliminary screening trials Hith EPTC verrniculite for v,eed control in 
su,~ar beets., Alley, Ho P., and Fabricius," 10 J" The 1 percent EPTC (EthY~L 
N, 111, = Gl n -propylthiolca.rbamate) vermiculite formulation l,ms tested for 
sugar beet v.reed control in 1957., Three rates and h,ro depths of application 
lms used... EPTC Has ap-plied as 100.9 200, and L00 lbs/A a;tual mat~;ial and 
incorpor;:'cted l.nto the soil at denths of L 5 and J., 0 inches., The vermiculi:te 
Has applj.ed lin th a fertilizer spreader and incorporated to the desired depths 
,"lith the Hoerery Berg tiller unitso One 1'01, of sugar beets and one ro"r of 
grasses ($et.aria viridis) and (Echinochloa crusgalli) "Here planted in each 
of the t"m replicated 7 5 foot plots., Percentage beet stand Has cteterm-lned 
by achl.al (,n1mt of emerged seedli.ngso Percentage grass control "Jas d8ter~" 

miilect by clipped 1Jeio:ht meaS1JreFlent a 

The 200 Ib/A rate of application 2:rmeared to l-)e the best tre2.tmento 
The J; 00 Ib/A Ei.lJplicat"on gave ontstanding gX'2ss control but red'lced the 
sugar beet stand considerabJy. AlthCl l~lgh there aDpeared to be differences 
in depths of incorporation, statist:lcal differences could not be measured" 

Ibs actFal DeDth Percen"S~-----

Chemical per acre Inc e grass "control bee"tstariC:r 

EPTC 100 ~ C:n 
.10./ st.. 3 87.1 

EPTC 100 300" h6.5 BJ.b. 
EPTC 200 10 Sri 95,,6 95.1 
EPTC 200 3,,0" 910 9 72.1 
EPTC 
EPTC 

L~oO 
hoC) 

1 C:n 
·0 ./ 

30 0!! 
96.6 
97., 5 

7Lt.2 
5902 

Check 0 0 o 100.,0 

('\PlIJomin.9: Agricultural Experiment Station) .. 
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~cF{en~.~~.-?~_~~qUi~. EPTC for Heed control i~~~~r beets. Alley, H. 
Po, an - 1 bricius, 1 .. J o Preliminary stlJ.dies l.,fere co nducted in 1957 to 
evaluate liquid EPTC (Ethyl NJ N y - di n propylthiolcarbCl,mate) for weed 
control in sugar beets. Tests i1e re curta i led by the limited amount of chem
i_cal available. 

Experiments -Here established on clay and sandy soils. The chemical 
Has applied in 6 in. bands a t rate s of 2.5 Ib/A and 5.0 Ib/A and incorporated 
into the soil at 1.5 and,3 inch depths 0- . Sugar beet stand l·ms determined 
before thinni ng operations. Percen tae;e Heed control dete rmi ned by clipped 
Height measurements. 

Considerable differences in the activity of EPTC vJas ShOiVYl in the t wo 
soils used" Sugar beet stand was reduced co nsiderably in the sandy soils .. 
Reduction in stand "as not as cri.tical in clay seils. Clipping 1-Jeights 
shoHed better than 90 percent control of grassy Heeds at both rates of 
chemical application" The chemical controlled less than SO percent of the 
b r oad-leaved weeds common to the sugar beet fields .. 

Greenhouse studies are b einr.; co nducted to further stUQ'y the effect of 
moisture, temper a ture , and soil type, upon the activity of EPTCo (~Joming 
Agricultural EA~erll~ent Station). 
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PRO JECT 60 AQUATI C "\\1EEDS Jl SUlJJ:iJERSED AND RIERGE NT 

To R~ Bartleyy Project Chairman 

Four abstracts regarding control of aquatic Heeds were recei ved from 
one contributoro Three of the reports describe methods and comparative 
costs of controlling suhnersed aquatic i\feeds ~ and the other one pertai ns 
to ditchbank weed co ntrolo 

On the Columbia Basin Project in vvashiTt-;ton» the cost of co ntrolling 
algae in irrigation channels with copper sulfate vJas $0008 per cubic foot 
per second of flo,v per mile of channel length s and the cost for control of 
rooted aquatic "r.reeds l..n..th aromatic solvents Has $1 .. 8h for the same floTN and 
distance., The cost of chaining a channel of 100 cfs of flOliJ is estimated at 
$4000 per mile, or tmce the cost of both copper sulfate and aromatic 801= 

fate "and aromatic s olvent treatments" 

Also, on the Columbia Basin Project, copper sulfate was applied periodi= 
cally as a lOH concentration slug treatment to control algae so that it 
1.vould not mat with pondlveeds and clog trashracks oefore pumps" This method 
l;,ras successful in reducing the clogging problem to less than 20 percent of the 
195'6 stoppages., 

On a certain irrigation canal on the Columbia Basin Pro ject, several 
species of aquatic weeds have been controlled by periodic appllcations of 
copper sulfate during the period from 1955~19S7 in conjunction with the 
voluntary establishment of lvater plantain at the OlJtset of this period., 
Applications of copper sulfate and stands of water plantain in separate 
canals did not maintain controlo 

Observations made on volunteer stands of creeping bent and ,>Tater bent 
grasses along irrigation canals on the Colunloia Basin Pro ject indicate that 
they offer good competition for l.Jaterline ,\feeds on small laterals" Both 
grasses seem to be hardy on this project and they spread rapidlyo 

In ~Joming~ applications of 2~4=D in May and July, 1956~ at the rate 
of 80 Ib/A, plus a spot treatment in 195'7 9 have completely elllilinated 1vater 
sedge (Carex Aquatilis).,. "'Four repeated spray applications of ATA (J~amino= 
1, 2.?4~triazole j totaling 50 Ib/A over a 3=year period. (1955=1957) eliminated 
99 percent of the Carex" Dalapon (sodiurl1 salt of 2.9 2=dichJoropropionic acid) 
was compared with ATA. treatments of t he same dates at rates totaling &J and 
120 lolA out the control during 195'5 and 1 956 Has much less satisfactory 
than the 2,94-D and ATA treatmentsa Repeated applications of DNBP-fortified 
diesel oil gave adequate seasonal control and reduced the stand of Carex 88 
percent" Repeated burnings gave fair contr ol but little reduction In stand" 
Repeated applicatio ns of three soil sterilants, erbon, monuron~ and Ureabor 
gave only fair controL An exte nsive neH experirnent testing 19 different 
treatments and several herbicides fo r control of Carex was initiated in 195(" 
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The results of a 3=year study in Wyoming for methods of controlling mis~ 
cellcmo01.Is Heeds grm,.rin.o' along irrigation ditchbanks indicate that adequate 
control "Hould reqlJire t,\IO treatments each year of dalapon, ATA, m-rBP-fortified 
diesel oil, or propane burning, or one treatment of CDT each year for an in
definite period. ,-'\n extensive n81-J experirrlent was initiated in 19)(' testing 
33 different treatments and several herbicides for cO:ltrol of this type of 
Heed grohrth.. The abstracts concerning salt cedar are on pages L~6 and 47 only.'l 
and Were not repeated under this pro ject.. 

OONTR.IBUTOR.S :REFDR.TS 

Cost of control of submersed aquat:i c "reeds and algaeo SUggs, Delbert D.. 
The cost of algae contrel using one-third pound per cubic 'foot per second, at 
bi-'\-Jeekly intervals, at five mile spacings, six times during the irrigation 
season, was ~too 08 per cubic foot per second of flo,-J per mile of channel 
lengtho The cost of control of rooted stlbmersed aquatic 'Heeds ,nth seven to 

ten gallon s of aromatic solvent per cubic foot per second of floH "ras $1084 
per cubic foot per second per mile..F'.Lo'Hs of 5 to 2000 cofos .. '\-Jere treated 
Hith copper sulfateo FlOHS of 5 to 300 c. f. s. were treated with aromatic 
solvento Application to the larger flo,,y "Ta,s accomplished Nithout interrtlp
tion of ,\Tater deliveYJT by fiTst increasl_Dg the flo",y then decreasing it to 
100 cofos. for the treatTTlent period. On 100 cafosa channels, 1;,ye estimate the 
cost of chaini,ng at $4 per cof.so per fr,:Lle, or hnce the cost of both copper 
sulfate and aromatic solvent treatrnents (Bureau of Reclamation)) Columbiao 

Basin Pro ject, liashi ngton. ) .. 

Control of submersed aquatic 'Heeds by 1-Jater 
Snggs, ~elbert~" . Cont~,,?l of subme~'sed aquat;-'j;-_?'---'-~-,,y"-e-e-;d,-~---cr.;P:::·o-t;-am-,o-g--e--;-t""'-,o-"n-p-u-'l:;-~-s";"i'::;"l";:;"l-u-s" 
Po pectJ_natu~ Zam_chellla Dallust~, Ranunculus tnchophyllus J) ana: Cnara 
vulgaris) has occmred from 1955 through 1957, though the irrigation canal 
was chained in 199+ to regain capacity. During the 1955,;;,)(' period copper 
sulfate ,-Jas applied at .'1pproximately oner-third po'Und per cubic foot per sec
ond of flo1" at bi-1-Jeekl;y intervals at stations tWG miles apart.. This period 
cf three years coincided lrith the voluntary estctblishment of Alisma graJ11inenm 
varo geyer}, \,rater plantainQ No other treatment or chain'ing has been required 
to maintain the capacity of the car:.a1.. Each of the species have survived, 
and made seed!) yet gr01nh has been 10'H.. Treatments of other channels Hith 
copper sulfate alone has killed algaeo Some reduction in stem length Has 
observed of the rooted aqtlatic weeds;) but at least one application of aro~ 
matic solvent 'iTes reqLJired to maintain the capacity of the channels. Another 
channel, -iJ] H'cich ,'lTater plantain .'1nd the pond,\,yeeds Here present, ,\Tas left 
untreated to observe the corn~Jetitive effect of the 'VJater plantaino By mid
swnmer, it .J.'1S necessary to apply copper sulfate to control filamentous 
a12:ae.. In December; 19)(';) Hater plantain seed and cr01ms were planted near 
the ends of four ,,yaterHPoYs in an .'1ttempt to duplicate the Heed control 
obt'ained i.n the original channel.. (Bureau of Reclamation, Columbia Basin 
Pro ject, T.,Tashl ']gton c 
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Control of al,:'ae I·,Iith CODDer sulfate as a low concentration slu' treat~ 
mento -Suggs!) Delbert D.. CO~1t:rol of algae in a large canal 25)000 cubic' , 
r;;t per second flO1J} was attempted to alleviate matting "rith pond,..reeds" 
Detached masses "rare clogging trash racks before pumps" Copper sulfate 
was applied at bi~1veekly intervals!) at rates of one=third pound per cubic 
foot per second of flO1>T9 8V"ery five miles. In concrete lined sections 
crystals to one inch in diameter 14ere dumped in the bottom of the canal.. In 
earth lined sectiol13 50 pound bags of the crystals v18re suspended beneath the 
water surface" Solution time for the bags lims approximate~y It hours" Each 
application dmmstream was made to coin:::ide 1\rith the arriva'l of the slug 
from upstrea"Tl.9 as calculated. and as indicated by surface floats" Appl lcations 
uere begun June h and ended August 279 1957" Algae (sn8cies of Spi+9gyra 
and cJ §dQpbera) loVere killed U.lthin four d~so The clogging problem was 
reduced to less than 20 percent of the 19~6 stoppages. Pondo,reeds (Potamogeton 
pulsillus~ Po pectinatus and Zannichellia pallustris) became detached as in 
1956j) but made felJ seed and caused Iittle clogging -of trash racks" InV"as ion 
into ne1Ji/' reaches of the canal Has less than in previous years o Algae 1'1fas 
controlled in l a tera.ls subtending the canal for distances of four to six 
miles o (Bureau of Reclamation, Colombia Basj_n Pro ject" Washington.) .. 

Bent grasses as competition to 1j\raterline "reeds on irrigation channelsa 
Suggs .)l Delbert DG Observations vmre made of volunteer stands of two bent 
grasses o Ag-rostis nalustris creeping bent~ and Agrostis semiverticillata 
10Tater bent" in hope" of finding more suitable yegetation to compete withWeeds 
on 1traterlines" A one"'year old stand of Nater bent was observed in 1956 and 
1957 0 An increase in area of approximately ten times occurred. Low temper~ 
atures of ~200F occurred duping the period. Seed production "ras high. Compe= 
tition to barnyard grass , Echinochloa ern galli, 1'1faS completely exclusive .. 
Creeping bent l'1faS discovered in 1957 on a small channel.. It had spread 
rapidly after a trial chaining of the channeL Seed production was low.\> 

but seeds are available f']:>cm comr!].ercial channels" Both the grasses appear 
to be hardy on this pro ject.\l and offer the best competition Ive have seen on 
small laterals.. lATe ' believe they merit further study" I~le ,vill seed small. 
tr1al areas in 195'8 JJ ,(nere t'mediness in crops t~Till not be a' factoro 
'B f'n I . . .., ,,- b . B on . t 'h • )t.T •\. _ureau 0 Eec ama:tJ_on" liO.ilJill la .aSln rro .J8C, ~ WaSlllngt,ono 0 

The control of Hater sedge grov.,ring along i rri gation channels.. Timmons)) 
'Fo Lo, ~vefdonj) Lo 1'1!. j) and GaleS) A. Fo 9 ARS" CFno An eXgeriment on 1-ihich a 
prelimin2ry report "ras made in t he 195'7 ~'fvvCC Research Progress Report Has 
continued throuf;h 1957 lfJi th retreat me nts and observations of results" 

Repeated spray applications of 2,,4~~D (2!!h-dichlorophenoxyacetic acid) 
applied at 80 Ib/A Hay 24 and July 18, 1956" plus a spot treatment }lay 22" 
19 57 ~ completely eliminated eJa ter sedge (Carex aquati1is). The sedge wa,g 
replaced naturally : ;:i.th a desirable dense t urf of Kentucky bluegrass q Four 
repeated spray applications of ATA (3-amino=1,9 2.94~triazole) July 12S) 19559 

Nay 21. and July ISS) 195'6,9 and June .t).\l 1 957 $J at rates of 20" 10,9 10)) and 

79 

http:atera.ls


10 lb/A totaling 50 Ib/A (an.') eliminated 99 percent of the Carex.. ATA at 
lighter rates of 10, SJ 5.') and 5 Ib/A on the same dates.') totaling 25/A, 
eliminated 87 percent of the Carex in two years. Dalapon (sodium salt of 
2)l2~di.chloropropionic acid) Has compared vr.:tth ATA in treatments on the same 
dates at "\VJQ seri es of .rates~ 20" 10~ 20, 10 Ib/A and ~"0.9 20", 40)) and 20 Ib/A, 
totaling 60 and 120 Ib/1\9 respectively" Dalapon eventually eliminated 88 
percent of the Carex at both rates, but the control during 1955 and 1956 was 
much less satisfactory than from the 2.94~D and. ATA treatments" Both dalapon 
and "~TA permitted invasion of broadleaved 1,u-eeds C'.s the stand of Carex .;ras 
reduced.') and Kentucky bluegrass ,-ras killed outo All ATA and dalapon plots 
Fere sprayed with 2,L" ~D at 2 lb/1I_ once in 1956 and once in 1957 for control 
of broadleaved weeds., This vms not necessary on plots receiving heavy rates 
of 2,l.t~Do 

Five repeated s pray applications of DNBP-fortified No. 2 di.esel oil at 
120 gpo. on July 12.9 1955.') May 24 : and July 7)) 1956)) and June 5 and July 99 
1957, totaling 600 gpaSl gave adeCJ:uate seasonal control of vegetation and 
eventually reduced the stand of Carex 88 percent" Five repeated burnings 
wi th a propane .....Ieed burner on the same dates gave only fair seasonal control 
of vegeta"tion and reduced the stand of Carex only 23 percent in ti..O years. 

Three repeated applications of erbon (2-(2.94))5~trichlorophenoxy) ethyl 
2,2~dichloropropionate) at two different rates of 80 and 160 lblA on Hay 25 
and July 18, 1956, and lll[ay 22)) 195'"1!J totaling 240 and 480 Ib/A, respectively, 
gave only faIT contr91 of Carex in 1956 and early in 1957 but eventually 
reduced the stand 93 to 98 percent~ T1.JQ repeated applications of monuron 
(3=(p-chlorophenyl)=1, l=dimethylurea) at 40 and 80 lb/A October 21" 1955, 
and May 22, 1957, totaling 80 and 160 10/A, gave only fair control of Ca.rex 
on the ditchbanks above the T,aterline and little control at and belmv the 
I-laterline o Two repeated applications of Ureabor (mixture of borates and 4 
percent. monuron) at rat.es of Lt32 a.nd 8& Ib/A. on Oct.ober 21, 1955.') and May 22, 
1957!) tot.aling 864 and 1728 lb/A, gave similar result.s to those from monuron., 

An ext.ensive nel')" experiment. testing 19 different treatment.s for control 
of Carex along a cont.inuously flo"(-.ring irr iga.tion canal ...as initiat.ed in t.he 
spring of 1957" Preliminary observat.ions made August 8.9 1957!) ShOl"J8d that 
single applications of 2)l4~D (ami.ne) at 40 and 80 Ib/A, of erbon at 80 and 
160 1b/t¥~ <'=mo. of DB G:h3.I1ular (rn..i.xt.u:C'e o f borates and '7.5 percent 2,L,~.D) at 
533 Ib/1\ made May l5.ll 1957 J had given 87 to 5!J. percenttopkill of Carex-, "\cJith 
the 2,L,"-D treatments having a slight advantageo 

Single applications of ATA at rates of 10 and 20 Ib/A on June 6 gave fina.l 
topkills of 67 and 93 percent as compared t.o 95 to 97 percent topkills for 
tl'JO repeated applicat"ons of ATA at 5' and 10 lb/A on June 6 and July 9., Ti.,.T8 
repeat~d aDpli~~tions of dalapon at 20 Ib/A on J"une 6 and July 9 or three 
applications on June 6, June 21.\l and July 9 gave 98 to 100 percent topkill 
of Carex. 
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Three repeated treatments of DNBP~·fortified diesel oil at 120 gpa' on 
June 6, J-une 21~ and J"uly 9 gave a final topkill of 83 percent as compared 
to 7 S -percent tonkill from tHO repeated spray treatments made June 6 and 
July 90 Three repeated burnings with a propane burner on June 6, June 21, 
and July 9 gave S6 percent c00trol of Carex topgrcn-Jth as compared to 49 per~ 
cent control from tl,JD burnings June 6 and July 9.. 

No attemnt "("las made to deterrnine results after retreatments of ATA~ 
dalapon, mIFP-fortified diesel oi1~ and burning made August 8 and/or 
September So This eXDerlment T·r; 11 '(.Ie continued in 19S8 v.Jl th observations 
of results and retreatments as scheauled or necessary for complete elimina= 
tion of the Carexo (Co rt6bn ted by the Crops Research Division, ARS, USDA 
and l~Joming J-h;ri.cultural EX08y ';.ment StatioD,9 cooperating)o 

The co ntrol of mi.scellaneous Heeds g7'oiiring alo ng smal;l,irrigation ditct~= 
banks:-Timmons.9 Fo La , \veldon, Lo ItI., and. Gale $> A. Fo ; An expel''''; 
iment on which a preliminary report vJas made in the 19S7 i;MCC Research Progress 
Report Has contirued in 195'7 vlith retreatments and obse:r-vations of results .. 
Seyen chemical treatments and one b -::r.:rning treatment l-Jere replicated twice 
on plots 8* x 33 feet located end to end across a small irrigation ditch in 
Hhich the flow of water loJas being obstructed. by miscellaneous annual and 
perennial vegetation consisting mostly of barnyard grass.\) bromegrass, foxtail 
grass ~ pig,.,;eed and smart·AlBed o 

Initial'treatments of sodium salt of 2,1)2=dichloropropionic acid (dalapon) 
at rates of 20 and 40 Ib/A in J·u.ne 1955,9 follo"ed by f01)1" ret:reatments at 
the same rate" or half these rates a nd totaling 60 and 120 Ib/A)) respectively]) 
during the 3~year period 19S5~S7 ~ maintained sat-i.sfactory control of weeds e 

Initial appJi.cations of 3=arnino='" :J 2D4 =triazole (ATA.) at 10 and 20 Ib/A, 
fol10Hed by four Y'8h:'R8 tl ents at t he same r8tes 0:1" hEll! these rates and total= 
ing 35' and 70 ..Lo/A during th.8 3-year period;) gaye excellent "eed control and 
1j'Jere slightly more effective than dalapono The lighter rates of both dalapon 
and ATA "Jere nearly as effective as the heavier rates o Four repeated appli~ 
cations of 2=chloro=4.)) 6.O:bis (diethy1amino) =8=triazine (CDT) at 20· 1b/A 
June 1 6 and August 25" 19S5:> and at 1 0 10/N NeW 2S9 19S69 and July 9~ 1951'9 
totaling 70 Ib/A!) gave 1'e8ul t s abo It eqo.al ) to those from jalapon. It lias 
necessary to supplement all dala.pon .~ ATJt,9 and CDT treatments 1ftTith one appli~ 
cation of 2,h-D a.t 2 Ib/A Hay 2S~ 195'6)) c:md ,July 93 1957, for control oi~ 
broadleaved ~feedso 

Seven repe,2,ted spray p..pDl icatio 'Ds of mIBP=fortified diesel oil at 120 
~oa.\l totAling (luG gpa duri ng the 3~year period)) maintained good. control of 
vegetation about equal ~o that from re'oeated dalapon treatments supplemented 
liJith 2JLt =D. Seven repeated_ propane ·burning treatments gave fair to good 
control of yegetation d1J1'ing 19S5 to 1957 but were definitely less effective 
t ' I>T' 'J f . .I. • n . , rl' "' . '1 • '1'" • 19 &17 

00112.n ~: .fJ.!) aa .a.pon!) or 0!'l,lIl.8a ~_1.ese..L Ol.. ~ eSDeCla.,LJ.-Y In ::;if 

Results of this-3=year stu.dy indi cate that adequate control of obstruc'~ 
tive vegetation in small irrigation ditches lj>T0111d require tHO treatments 
each year of dalaponJ) AT!" DNBP=fortified diesel oil" or propane burning 
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or one trea tment of CDT each year for aD indefinite periodo 

An extensive new experiment Has initiated in the spring of 1957 test~ 
lng 33 different treatments for the control of miscellaneous weeds in small 
ditches o Treatments "mre replicated three times on plots 005 x 1 rod" The 
experiment is testing bIro substituted chloro-urea compounds and two com:rner~ 

cia1 mixtures of a substltuted ure?, 1oT:Lth sodium chlorate and/or borates each 
at three different rates.9 t1rJO triazine compounds and erbonJ) each at two rates 
and two other so i1 sterilant compounds or mixtures at one or t"ro rates o 

Dalapon and .~TA are tested each at hJO rates alone and atone in combination 
~vith- 2,L-D at 2 lb/A.o mrBP-fortlfi.e d fuel oil and prbpane~burning are being 
tested each at 3~.9 6~!) and 8=vmek intervals during the grol\"ring seasono 

~\bundant rainfall during spring and summer made conditions favorable 
to effective weed control by the less soluble compoundso Observations of 
results made periodically duri_ng the season to Septemher h, 1957!) sh010Jed 
good to excellent "eed control by all treatments except the 6- and 8-week 
intervals 01' burning and of spraying with DNBP-fortified. fuel oil.9 and the 
lightest rates of eDTj) dalapol1 alone.? erbon (2=(2.?hj)5.;..,trich10rophenoxy) ethyl 
2.9 2-dichloropropionate).? and the tvJO mixtures of urea!) chlorate" and/or 
borates o The best Heed control throughout the season i<rClS >lith the compounds 
least soluble i n Hater.? namelY$> diuro~ (3-0,4=dichlorophenyl)~1.? l~di~ethyl~ 
urea) and simazin (2=chloro~9 6"'-bis=(ethylamino )~5~triazine)Sl Perhaps this 
"tve.s due to the unusually hemT'J rainfall in 1957 and the location of the 
plots on rather poroJ.lS sandy loam soil. 

This experiment ,·Jill be continlled through 1958 1·,lth observations of 
results and retre:-i.tments as scheduled or as necessary to maintain adequate 
control of t·,eeds o (Contributed by the Crops Rese?~rch Division, ARS, USDAJ) 
and tvyoming Agricultural Experiment Station.? cooperating,,) 0 

Ecolo gical studies of salt cedar.. Timrnons;JF. Lo.? and WeldonJ) L" Wo.? 
AJtS, USDA. Salt cedar (Ta.marix Denta.nctr'a) . 1"hich has been an increasingly, 

serious problem along irrigation canals and 
~ 

nat1)Tal streams!) or river flood 
plains, and around reservoirs in sontruJestern ~,tates has recently developed 
seemingly ag.?,'ressive infestations in northeastern Ox'egon, north central~!yom~ 
ing, "tfestern Ne'braska~ and v;restern Kansas o An ecological study ,vas ini'tJiated 
on 5911118 Creek near Riverton.? l""Joming" early in 1956 in cooperation ivlth 
the Bureau of Reclamation and\n.ll 'be continued at least five year'.3 " Objec~' 

tives of the study are to determine the present extent of salt cedar inf'esta= 
tions along 5=mile Creek and eventually al-mg the entire Wind River and Big
horn River systems" to determine the rat e,:md tl1e thods of s-pread" the production 
and viability of seed, the rate of grovJth of seedlings and different ages of 
salt cedar plants, the life histolJT and phenologica l deyeloFnent of salt 
cedar under northern 1rJvoming conditions, and the £'actors Hhich may detennine 
'whether salt cedar 'tiJ'lll become a Seri01.1S weedprobleIfl along the Bighorn' River 
and perh2ps the ent ire Nissouri River system as it has on most river systems 
in SouthtrJ'estern United States o (This abstract is given in full with another 
one by Timmons and Weldon on chemical control of salt cedar on pages 46 & 4n o 
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HiD ,JEC'P 7. c'mnC!J.L AND FI-IYSIOW GIC!\.:S STUDIES 

Virgi1 Ho Freed.., Pro ject Chairman 

SUi'INARY 

14. total of 12 re90rts Here received this year representing an increase of 
three over last year~ This;) perhaps, indicates a groHing aHareness of the 
:Lllpo rtance of chemical and phys~Lolo gical studies to Heed control" These re
ports come from four d-Lfferent state s and are presented by 16 d~ ffere ntloJ'orkers o 

The scope of the i nvestig2,tions represented by the se reports is broad.. 
HOHever, interest in the soil~herbicide relation continues high as does also 
the interest in absorpti on and translocation of herbicides" 

!,bsJrpt,~on and Translocation of Herbicides 

The fine work il'l Arizona on absorption of the 29h J) 5~T by mesquite has 
been co ntinued in a st.u.dy of fornmlation as a factor in absorption and contact 
toxicity" Hull found sb~{lificantly greater reponse from controlled absorption 
t han uncontrolled o This findin~' should l ead to more p romJ_sing formulations .. 

Sheets at California fOlmd a marked increase in herbicidal activity of 
ATA to grasses upon addition of surf actants" Here is another proof of the 
important role of s11rfactants on the act5-'Tity of herbicides" 

The group at California~ Yamaguchi, Clor and Craf tsj) are continuing to un~ 
ravel the mystery of translo ca+,ion of herbicides in plants~ Using the autora~~ 
~io graDhic t(jchnj_qu8 P. ~t,hey co:rljJ2.red th~Si' transl~c.a ti~!1. of 2,L:-D p AT"~!) and urea 
In plants as v.Tell as -'-,11e PlOVemSi"t of SJ.Labellect EPTC l!1 a ,~de vC1rJ.ety 0 f crop 
and 1leed plants " Their f~~ ndin.o; of relatively low rr,bbili ty 0 f 2 ,,4-D under ad= 
verse gro,·r.Lng cond.itions s hould be useful in explaining some of the variable 
field results 1;.Jith t his material.. 

Soil-Herbicide RelationshiJ2?_ 

Schaeffer and Brickson of Idaho have studied the persistence of 101..'1:' 

herbicides at four varying regions of the soil cd'ter one year.. Even up to 
eO pounds per acre t he chlorophenox;y' alkyl acids showed but little persis= 
tence in the surface six inches of the soilo 

The factors influencing the behavior of EPTC i n the soil 1:Jas studied by 
Sheets" He found "ride differences i n initial activity in different soil t;ypes 
'C.rith the greatest toxicity found in .sandy 10Eun soila Persistence did not co1"= 
relate Hi th soil type although the disappea.rance rate varied from one soil to 
another " His finding that microorganisms Play contribute sig-Dificantly to los s 
of EPTC toxicity in the soil is of g2:'sat importance to field Horkers .. 

The Ore gon group have :i.nvestigated ohysical properties and reactions of 
EPTC that may also contribute some understanding of the behavior of this 
interestinz herbicide .. 

Day and Hendrixson have co r~tri'cuted a most interesting report on t.he in
fluence of tePlD2rature on t.he breakdolill of ATA in soiL They :Lnterpret a 
s lovIer breakdoi~n at a h:l_gh and a lO1-Ter temperature as due to the effect on 
soil microorganisms l"Jhose temperature optimUiTI lies between 2cPC and JOoe.. 
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FreliJninary studies on the hehavior of sim8.zin in the so-;l Here carried 
ou,t in Ore gon" Relatively strong adsorptio n by soil colloids and slo1;f leach 
ing Has found for sl,mazin G 

So il Plant Belatiomhips 

The relation of soil and its characteristics on geITr1ination and grovJth 
of crops and 1feeds 1trcl.S stud5_ed by Bovey and IIJalker at Idaho o High salt 
content and high pH in Panna sotl and mixture made from it with Lewiston 
soil prevented germination and grovJtho A m:5.xture of tHO mormally productive 
soils gave a depress:i.on of gro,rlh for u p to 8 Heeks o The higher germinat ion 
in soi.ls as compared to r:e rm'iJlation in growth chambers lead the aut hors to 
sugges t the presence of some st:lnmlatory chemical or bi,ological agent . 

Physiolo gical Effects of Herbicides 

Huzik and LaHrence in studying the effect of 2~4-D and dryi ng on nitro
gen meta[)ol ism in bean roots obtained significant results~ v-Tnile 2.ryL+-D 
causes marked changes, e\Ten greate r chcmges are the r esult of drying . They 
suggest that these changes are characteristic of the death of the plant and 
are not specific to 2,h-Do 

ili st'udy of the uptake of radioactivity f rom pre~emergence applicat ions 
of C labelled endothal by sugar beets shOLfed that there "ras a very lo,f 
level of residue at. the end of 59 dayso It ,fas demonstrated tha t the chemi
cal is broken d0 1iTD ~nd the metabolites incorporated into plant constituents" 

CCNTRI ST)'ID?S EEPORTS 

Contact tox.ici ty and. absorption rate of 2)+, 5-T as influenced by inter
act-io ll of fonnule>.tion and carriero Hul1~ Herbert H. I"Ietho ds of maintain~ 
ing em herbicide i n co ntact "ri t h the leaf s urface for e x te nded periods of 
time have been considered by severa l i nvestigators g Perhaps most desirable 
l'JOuld be an herbicide m:Lxtures> or em adjuvant thereto ., Hhich vJOuJ.d maintain 
such contact "hile at the same t-ime co ntrolling absorption rate so that con~~ 
tac t injury to the leaf phloem liJould be minimized., 

In order to evaluate contact injury and absorption rate in four=l{e ek~old 
mesquite seedlings (Prosopis juliflora var. velutina), various mixtures of 
2.,4,5-T He re applied to only the basal leaf of seedlings t-rhich Here at the 
four-leaf stage., Four basic i'onnulations of 2,4!) 5=T including emulsified 
fre e acid, triethylamine salt.., sodiUIfl salts> and butoxyethanol ester vJere 
used at 1000 ppmTrl acid eq1l1 valent. Each of these '\faS carried in 10 percent 
(v/v) aqueous emulsions of nontoxic o i l, diesel oil.~ latex s uspension, po l y 
butene, or Hater only fo r a total of 20 combi n2tions o An anionic surfactant 
l"as used in all combina tions at 008 percent. At hourly intervals after 
treatment, and later at decreasing intervals" the development of apical 
epinasty "ras measured Over an eight day periodo 
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Perhaps most strikim; of the various treatments ~JaS the combination of 
the ester \,rith the latex emuls ion carriere THenty-four hours after treatmen.t 
average er:inasi tc curvature in this r.:; roup Has not greatly different from the 
other combinations. A g-.ceat increase in curvature appeared bet\·Jeen the 24th 
and 72nd hour. Seventy-two hO'Clrs after treatment!) the ester-latex group had 
an average curvature of 59. 3 degrees~ IJn.ereas the average range for the other 
ester combinations "lvas 7. S to 1508 degrees. The only other combination that 
approached the above curvature Has the amine carried in livctter (38.9 degrees) 
and in a latex emulsion (L4. S degrees), After 72 h01)I'S9 all curvatures 
slo1~Tly decreased. Of further interest 'Has t~e small amourt of contact injury 
noted on the leaves treated vri th the latex errulsior'3 1ess than any of the 
other carriers, including ,rater only. 

In order to evaluate the ester-latex combination on field ;·'.esquite, 
an experiment livas installed in July, 1957. Trees Here s prayed ,·Ii th the 
butoXlJethanol ester of 2,h,S-T at concentrations ranging from 125 to 8000 
ppm>v acid equj.valent, both I-lith and liTithout t he addition of five percent 
latex suspension. All mixtures contained one pe rcent of a nopioDic surfactanto 
The percentage of foliCl.ge remaini ng green in October, 1 957 "Jas not greatly 
different betlveen the plus-latex grouDs and the minus-·lcttex groups, Hith the 
exce9tion of the 2000 Dpmu concentration. Here, ody 23 ~ 60 3 percent of 
the folj.ars8 remained green in the plus-latex group and 61 1. 6.6 percent 
remained green in the minus=latex ,group" 

These experiments suggest that the addition of 12,tex under certain con
ditions may mai.nta-Ln 2,L.,5=T in contact uith the leaf slJ.rface and control 
absorptl.on for extended periods of timec (Crops Re ,sear ch Di.vision.9 Agri= 
cultural Research Service, USDA.., Box 5135, Tucson" }\'rizona). 

The effect of surfactants on the activity of ATP,. Sheets , T~ J" 
The effect of surf,qctants on the herbl.cidal acitivi. ty of 3-amino~1,12 94= 
triazole (ATA) Fas evaluated by comparinrr, the herbi.c:Ldal activity of tHO 
formulated productso One formulation contained a surfactant and the other 
ctLd not" The tHO prod11cts Here ap·olied as foli2,~e sprays at rates 2o,respono= 
:Lng to LO to 2.0 ·pounds per acre to young barnyard grass (Echinodil.::lCt 
crusgalli (L) BeauvQ) 1-J1-1ich Has gr0 1,ring in No" 2t metal C2,ns. The exper~ 
-i.mentC',l design was a ra ndomized b locJ( '"Iith b. replicat-ions. The test vJaS con
ducted in the gr eenhouse . 

The A'T'A Hi th surfactant reduced the fresh IrJeights of barnyard grass 
Hhereas ATA ivi thont surfactant 'Has "ineffective at correspo '1di ng rates (Table 
1). There U8.S no d-i.ffererce in the res'oonse of kidney b~ans t~ the two formu
lations. 
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Table 1. 	 The reSDonse 0': barnYe',rd grass to ATA "\.J'-i_ th and "\oli thout 
surfactant .. 

FormulRtion ADDlication rate Fresh '/Jeights
of J\'J'A lb/A. (active ATlt) %of control 

--------.--------------------~ 

ATA 1,rithout surfactant l~O 98 
" " rl 2 •. 0 100 

ATl\. uith sllrfactant 	 1.0 84 
2,,0 73" " 

LSD P.,t the C; perce ret level 7 
LSD at the 1 percel'.t level 10 

In another test a surfactal"t Has essential for maximum act,ivi ty of tech-· 
nice',l ,~TA (88.5 percent) on seedling barley (Hordeum vulgare L). VatsolOT 
at o~ 02 5 percent by volume ~_ncreased the effect of technical ATA on seedling 
barley; 0.05 percent Vatsol Has required to increase the effect of technical 
AT.r". to that of the formulation of lATA co ntaining a surfactant. Additional 
Vatsol did not improve the <",ctiv5-ty of the ATA. No contact injury ;,fas 
observed at 0.1 percent VatsoL (Crops Research Division, ARS, USDA, and 
the California Agricultural Experime nt Station, cooperating.,). 

Comparative studies Ol". herbicide transport. Yamaguchi, S., Clor, HeA., 
and Crafts, A.S. Comparative stud:Les on herbicide tre',nsport have been con~ 
t:inued 'Hi~r the autoradl_ographic met'lod Q Translocation of foliar ap':Jlied 
2,h-D-l-C-L4 movement in a minera.l nutrient series sholved a large movement 
from the treat9d leaf to branch ti'9s and to roots in very Vigorously grolring 
plants. On the other hand, au to radio graphs of its movement in stunted plants 
shoHed an unexpectedly small amount of the herbicide translocated, a mere 
trace mo·ving; ;,nto the roots~ ATJt, unlike 2,L.-D, translocated read;ly under 
a I'vide r20pQe of growth co r:.c'i. tions in zebrir!a o 

2,h-D, A'1'.11. , and urea movement '{Jere compared in cotton plants grotrinG ·tn 
Hoa.g12ord IS sollJ.tiono The chemice'_ls vere a'oplied to leaves. Auto radiographs 
shov.Jed that the accumulation of 2,h-D in the roots >:Jas much slo"\ver th2,n of 
ATA and. urea. 

An earlier experimept ITL th po t-l)ound a:r.d stunted zebrina plants shoifed 
strol1~ movement of urea and ATA to the tips of branches, but a very limited 
r:lo,remer:t of 2,L.-D to these re gions. Another experiment "\-las conducted using 
stul".ted zebrina plants. In this instance the roots Here spread out on f ilter 
pa:oer saturated ',lith tap 1vater. 2,h-D, ATA, and urea 1JJ8re appJied singl y and 
in com'b~_nati_ons. In cO:71bL~ations including 2,L.-D, the 2,l.f-D vJas applied first 
and the 0 ther chemicals '(-Jere a nplied the fo 110vJi n~; day to the same l eaf. 
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Autoradio;o;rayhs of A'T'A and urea tre at",nents sho1;Jed dark :i,:nages of the roots 
and brar:ch tiDs o Comb~_nations of these produced i mages more intense than 
either used aloneo 2,u-D shoi!led very light ima ges& Combinations of 2,h-D 
tri th ATA and urea produce d autoradiographs 1'V"hich shovJed essent-Lally a dis
tribution pattern characterj,stic of 2,u-D. HOHever, there 1;Ias evidence 
that some ArrA and urea translocated to branch ti,~s and rootso 

SuEur~3 S-la1)81ed EPTC (ethyl TIT, N-d~,~n-''Y'o T)ylthiolcarbamate) 112.S supplied 
our deDartment by Stauffer Chemical Coo Tr'-'l'slocation -t,ests by tl1e auto~ 
radio2Taphic methoel i nc' i ca -' ,e c 2.bsorptiDn 2.nd re2.dy tra1'slocation frorrt 2~ 
microcuries fo11ar a)Jpli cations of ei they vaoor or solutj,on~ HOHever.s the 
2Inolmt translocated appeare d to be nmch l ess than 1 0% of the amovnt appliedo 

No re than So 1., cU,f':'1)sed throuc;h the leaf and out from the 101,rer G'Jrfe_ce 
TrJhere it Has adsorbed on acFvated c2_r~)On pads . Relatively high mobility 
and free redistribution i n the ' Dlants 1o-Jere indicated.. The test plants 
included red kidney bean, corn, sugar beet, ~rJild mornin~ glory, alfalfa, 
barleys lima bean , barnyard grass and J:iJnson 1-J8ed o The autoradi_o e;raphs did 
not shoyJ arrJ differences of distribution o r accumulation '.-Jhich might relate 
to varying susceptibility of these plants to EPTC. (Botany Department, 
University of C2.lifornia, favis)o 

The persiste :1.ce of four herbicides in Greenleaf soil. Schaeffer, Ralph J. 
and Er:i_ckson, Lambert Co Ii biological study Has made to determi_ne the 
presence of 2,h-D, 2),,5-Tji 2.,.,0 2,h,5-TP, in Greenleaf soil at rates of 2, 4, 
e, and 80 pounds per acre, and amino triazole at l_f and 8 Dounds Der acre. 
The plots Here treated in July, 195'6, and soil samples He;e take~ in June, 
1951. The soil samples ""ere t2ken at six inch intervals to a depth of 24 
i nches .. Composite sOl, l s ~lmples li1eY'e made up fro -'-,l three plot replications,? 
placed in six- inch pots, and planted to toma.toes on July 12, 195'70 The tomato 
Has selected as the test pLmt bec,'-"tUse of its hj,gh susceDtibili ty to epinasty p 

and other morphol ogical s }rmptoms indicating chemical injury or response" 
Tomato germination ranged from 52 .~ to 100% in 18 dayso The tcmat.o seed had 
an ofHcial Q;ermination of P5'%. The check p l anting germ;_nated 87%. The 
germination from each material 2_nd rate is shOHn in the table on the follow~ 
ing page& 
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,-.---,~.-.~ .--~-------------,
Rate pe r Pe rce nta2'e ge rmination 

6ft to__ 2Li•_II_______i.2..::...Haterial acre o to 6 to 12" 12 to 12 II 18 .__ .A verage 

2,h-D 2 JJ~,s. 

4 Ibs. 
2 Ibs. 

80 Its. 

2,h,c;'-T 2 1'08. 
h Ibso 
8 1'1so 

80 ll)s . 

2 ,h ,S'-TP 2 Ibs" 
1+ Ibs" 
8 'bs. 

8e Ibs~ 

AlT,ino 1+ I bse 
triazole e Ibs .. 

Check 

76"1 
92% 
84% 
84% 

f.£% 
88% 

100% 
52 % 

88% 
72% 
76% 
80% 

100% 
76% 

80 % 

&:t 72 % &% 69.% 
80% eo% 80 % 83% 
96% &% 88% 83% 
92% 72% 88% 84 % 

01 q 92 %f)L ~ / e 80% 81% 
30% 80% 80% 82% 
80% 80% 80% 85% 
881 &% 76% 70% 

80% eh .% 8h% 84 % 
O~:- oot" 56%/0' 32% 

80% 76% 80% 78% 
56% $% 56% 65% 

80% 52% 60% 73% 
(1% 80% 60% 70% 

100% 84 % 84% 87 % 
-!{- It may be possible that the 2,4,·5-TP had moved throughout the upper 18 
inch c1e·')th, and not beyon.d this point, also that the material had been decom
posed i n the upper six inches. This left a layer sufficiently toxic to 
destroy f;e nnination of tomato seeds planted in soil from. the 6 to 12 and the 
12 to 18 { nch depths. 

Grol>Ith of the plants in 18 days averaged 3.25 ~ nches for the soils taken 
to a d.e·')th of s":.x j.nches, c:md 1.. 25 inches forehe soils taken to a depth of 
24 inches~ This constant difference in the rate of plant gr o"lvth is attributed 
to the di?feTences in so·n ferFli ty at the different ,soil dep ths and not to 
any presence o f her':li.6des" (To.aho Agricnlb.1.ral EXf)e riment Station.) .. 

"'Factors iT'f1uencin?, the herbicidal_~_ti~ty of E:fTC~ Sheets, T"J. 
T!le influe nce of soil t~rpe and time on the herbicid2.1 activity of ethyl N, 
N-d~. -n-propylt h io lcarba.mate (EPTC) '!Jere studied under gr eeI'J10use co l''.di tions Q 

Each of7 soil t.ypes Has treate d at concentrations of 0.31, Oe62, 1.25',2.5', 
S'.O, 10, 20, ).10, eo, 2.r'.d 160 ppmvJ of oyen dry SO".1. The c'Jltures consisted 
of SOO ~rar:ls of treated soil contained in No.2 mete'.l ca'1s. Alternate 
mo nthly crops of oats Here used as a meaSl.'re of to xicity.. The exnerimental 
design Has a rando:nized s plit-block Hith 3 reDlj.cat-i.ons. 

The initial phytotoxicity of EPTC vIas gr eatest in a sandy loam soil 2J1d 
least in a. clay soil. Data of the first cro pping indicated that there Has 
2. 6 i.rect r e12tion betHe en the 50 percent e ffective dose and clay and organic 
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matter contents of the soils. In the tuo extreme soil types a 605 fold 
difference in concentration of EPTC "trJaS required to Drochwe the same injury 
to oats. 

The herbicidal activity of EPTC disappeared much more rapidly in some 
of the soils than in othersG There appeared to be no simmple relationship 
behreen rate of inactivation and soil type. 

Autoclaving the so~_l prior to treatmellt greatly prolonged the toxicity 
period of EPTC. 10ss of EPTC from autoclaved soil l'vas about 1/3 as rapid 
as from non-autoclaved soiL Although EPTC is quite volatile 9 these data 
suggest that soil microorganis·ms may contribute significantly to the loss 
of EPTC toxicity lv-hen the herbicide is incorporated into the soiL (Crops 
Pesearch Divis:ion, ARS, USDA J and the California Agr:i.cultural Experiment 
Station, cooperating.). 

Physical Droperties of S-ethyl~.di-n-propyl_ thiol carbamate. Freed., Vo 
H., Hont~omery, H. j) and Traegde -" Sa Co The ne10" herbicide J S-ethyl-di-n-propyl 
th-i_ol carbamate (EPTe).9 has received considerable attention as a selective 
pre-emeri?;ent her1;ic i_de. Varie.bili ty of res1Jlts under different co;ndi tions 
led to the snspicion that the physical properties of the compoLJnd might play 
em im')ortant role.. The V2.')or preSS1Jre (as an index of volatility), Ifater 
solubility and the nature of the adsorptive forces of this molecule vere felt 
to 1;e im')orti~mt4 Certa:i_n of the l)ro')erties of this compound have been pre= 
sented lJy the manufacturer in a brochure. 

The follo1'1in8: properties and reactions Here all determ:ined ~Jy conventional 
chemical means under controlled conditions o 

Vapor Dressure 
. "01t:::.x!.a oOe (bo iling po in t ) 759.00 mm Hg 

167 .. :?C 96000 ti " 

6o.. 00 c 1.00 n " 

2500
0 

C 0.15 II II 

Latent heat of vaporization 
solubility (H20) J..4.9 500 cal/mOl 

200C 37£) Dpm 
28°c 102 ppm 

Latent ~se-2 of solution 1 9 500 cal/mol 
0.21 mg/cm2/hr 

Prel:iJninary studies of adsorptiop of EPTC by soil using the vapor train 
techniqne indicate rather 'iTeak sorptive forces as compared to other herbi= 
cidesc Horeover, the adsorbed chemical may be re-olaced by l.rater vaDor 
sugG'e st-i.ng a SOT;1.eTv-hat cOr1petitive adsorption site" 
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Observ<'.tions jr:dicated that EDTC hydrolyzed on standi.ng in Hater. This 
process T72S folloHeO' at t",-ro differer:t temper2tlJreS, namely 200C 2nd 300C. 
This react-i.on "ras f 0 1.l-11d to obey fi.rst order kj}petics yielding a reaction 
constant of 2. 8 x 10- f at 200 e 2nd 4. 2S x 10-' at 300C.. The energy of acti 

vation for this process is 7,500 c2lories/mole. On the b2Sis of this infor~ 
mation a nd the reaction products that have been isolated, the follolJing is 
suggested as the hydrolysi.s r e action. 

C3 7) .I .. OH __--} 
H jY-C-S-C2~H:::: + n. :""1- ) Intermediates 

C3H7 

(P...gricultural Cher1 istry De pt., Oregon Agricultural EXDeriment Station)a 

The effect of temDerature on rate of breakdo,\ffi of amino tri azole in soil. 
Day, Boysie E. and Hen~lrixson, R. Ted.. Experiments "rere conducted to' deter
mine the effects of temDerature on the rate of breakdolffi of amino triazole i:1 
soilo Soil sanmles originally containinG; Imo,-Jl1 amounts of ATA I,-rere stored 
at fonr temDeratures <'.nd analyzed periodically for residual ATA.. 

To 100 gm. s8.Yllples of air-dry virs in Vista sandy loam, 2S mg. of ATA 
solLJ.tion conta-i.ping 20 mg<> of a c tnal material Has <,,'Jplied to four replicates 
for each scheduled analysis. These 1-Jere in four temper2ture groups as 
follol,-Js:- 100C, 20°C, 300C, and Llooe. Hoi sture ,'TaS constantly maintained 
close to field c<'J)acl.ty 1~y periodic \.Jei. ghing and addi ti.on of ,vater. At 
fOl}r-day ~nterv2ls, replic8te s<"mples frorn each tempe rature group Here ana
lyzed for A'T'A by a modification of the me t hod of Sund , (Jo urnal of Agricul~ 
tural and "F:)od Chemistry, h: (1)'?7~60, January, 1 956) .. 

The dat<'. are given in the 2ccompanyiw; :igure, each point on the graph 
representing the avera>,;e of four rep licRte cmalyses" 

Abollt 90 percent of t.he ATA Has recoverable after addition to the s oiL 
It is evident that AT.I\ vJ8.S raDi dl y broken dmm i n t.he soil <'.t intermediate 
t emperatures, dec1ining to a 10l,r l evel ',Jithin abo'ut ten days . Breakd01'.ffi 
'.Jas much slouer at both the hiE;h and 10H teuperatures.. Decomposition of 
.ATA appears to be due to the action of SO~ 1 microorgamisms having a temper
ature optimum in the range of 20°C to 300 C.. (Universi t y of California, 
Ci. trus Experimed Station, R.iverside, Califomia)o 
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SO:rJ.e aSDects of th2 behavior of simazin in SO"_1. Hor:tgomerYj N. JI 

1"'£'eed, \To H".') 'Cmd B'an,o;, S6 6:---1'ho-no,7 herbicide 2·,chloro h, 6 bis (ethylarnim) 
s-triazine (Simaz-in) is 0= consider?_ble 'i.r.terest not only becanse of its 
effoct~;. veness in controlll.n;c; mC',ny pl::UltS }y"t also because of its lODe:; residual j 

life i n the soiL The loni"' residua.l life cannot be accounted for solely on 
th.e bas1s of the chen15_cal t s lO~~J solu.l)ilit~r il'"}. \·.late r~ 

In the C0 1Jrse of imrest:Lgation \d.th simazin, a study of its adsorption 
by soil ~Jas undertaken c A s2-ndy soil kn: ':lm to be 2.. relatively poor ""dsorber 
Has used" A tcrenty-five milliliter aliquot of varyinG concentrations of 
simazin ran~ing from 0l.1.. satur2.ted to sat'rrated (5 ppm) was added to ten 
grams of soiL AfLer eqcJi librium "lJas established betVJeen the adsorbed 
simazin and simazin in solution, an aliquot of the supernatant solution T,JaS 

taken cu".d the amount of simazin rer.laining VJas determined o The following 
tab1e presc·ts the infonnation obtajr1ed. 

Co~~ce r.tration 

Original 
After adsorption 

As can be seen from the data, nearly half of the simaz:Ln "ras :removed from 
solution by adsorotiono II comparison "rith am (J (p-chlorophenyl)-lJ) 1
dimethyl urea) and ATA (3~amino~1~2,h=t.:r-;.azole), h-m herbicl.des -.vhich are 
knolm to be fa"i.rly·strorwly adsorbed" ruO"lvS that s~_ '·C1. zin is the most strongly 
adsorbAd. On the same soil the percentage of Cl'1U adsorbed from a saturated 
solption is about 7 %vTh ile for A'T'f.l. the nercent ",_clsor0tion from a saturated 
solution is goi:1g to be less than 1 %.. .. 

In a leachinS'; study of simazin, cl1 labelled material Has nsed.. An 
amount correspond i_'~rr, to 21 ponne.s Der acre H2.S appll_ed to a colurrm of sandy 
lo:.:J.m soil and le ,,, ·-·hed Hith 12" of ~iater cmplied over 2, 2l.r hour P8riod~ It 
,,·ps fo"!"',d that t his amo"nt o f "lvater removed only 303% of the si;rl 8.zin from 
the sl.'rface 00 125"0 Of the rachoactivit;r le 2 ched~ 1305%T,ras fOl.md in the 
Li.th inch, 11:%-1..n the 3rd inch from the t CP9 2001%· :i.n the second and 5203% in 
the top inch. This clearl;y indicates the eelatively SIOiv leaching of appreci~ 
af)le quantities of simazi.no (AgT"~cuIturRl Chem.istry Depctr tment,9 Ore gon 
Agricultural E)cperirlent Station) 0 

The :1.r:fluence of ecIaphic factelI's on the performance of 1·.reed and crop 
pbnts. Bovey:; R~. itl. Cl.nd TfaJJcer, Jo Go The objectIve of this study "I')"2.S 
t o deterc'line i.f cert2.~n ("~0pS "'.nd veed plants can be associated Hi t'h. a parti
cu1ar soil type or reactions (acid-neutr2,1-alkaU.ne)<, In thj,s study data 
T;Jere catagorized to indicate the influe r:ce of soil type on: (1) gerrnin.atioD.;J 
(2) survival.? 0) rate of gro'!rth~ (4) flovrer initiati.on, cmd (.5) seed initi~ 
at-ion or p l ant maturity.. 
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The so:Us were obtained from areas as nearly virgin as possible. TIley 
"Jere taken at different locations in Idaho.9 and are described as follows ~ 
(1) Helmer silt loam, an acid soil developed under high rainfall conditions 
near Bovi.ll.. (2) Hacvoy, a very fiDe sandy lOC1JTI" neutral 9 soil~ developed 
under moderately light rainfall conditions near LeHiston~ 0) An unnamed 
sali_ne-alkali loam developed under light rai r,fall co r.di tions and poor drain
age near Parma. (4) A.thena silt loam!> a slightly acid soil developed under 
moder,-o, te rair-'fall conditions near NoscolJ~ 

Each basic soil type, Helmer, Hacvoy, umlamed Parma, and Athena were 
analyzed to determine: pH (electrode method); saFs (electrical cor.ductiv= 
ity); base exchange capacity; quantitatiVB anco.lysis for nitro gen (Kjeldahl 
method); phosphorous (bicarbonate metbod), potassium (flame photometer); 
air-water permeability rati0 9 hydraulic conductivity; mechanical analysis 
(hydrometer method), and moisture equivalent (centrifuge method). The 
results obtained from the soil analysis are 0resented in Table 1.. 

The respective soils including tvJO mixtures ioe., ~ Parma-Hacvoy and 
~ :-Ielmer-l'facvoy.9 Here placed 6 inches deep in 3 ft. by 10 ft. greenhouse 
benches . THenty species l'<Tere planted, i r'.cluding Hild oats, mp.rl.usa~head rye, 
do "my brome, barnyard grass, marida oats ~ rough pi gl,reed, lambsquarter .9 five·· 
hooked bassi a.9 Pennsylvania smartl·,eed~ corn cockle, spurrY!l shepherds purse.9 
rape, dodder, gromwell, burnet, marsh elder, tanmed, dog fer. nel, and 
safflo"l-rer. 

To determine the germ~ r,atio n potential 0 f the t,<Jenty species!l four 
re1:;lications of each containing fj .fty seeds VTere germinated betvJeeD blotters 
in 2. Ninnesota germination chambero An infra-red heC1,t treat);'lent for one
half minute reachinG a maxj_mum tewlperature of 1600 F" J Has given to all 
seeds j_n the study in anticipation of breaking dormancy in certain species" 

The follol' ng res " lts "Jere ol)tai ned! (1) T1vo beDches j those co ntainir:>g 
the Parma, 8nd the ~ Pan'la-LeloJiston mixture!) 'Here so high in salt content 
and pH (see tabl e ) thC1,t no germination or grolFth of a.ny kind resulted, and 
the ~ Helmer-Hacvoy mixture gave a depressive effect on pl ant gro·~rth for a 
period of 8 1'Jeeks (foreign to either soil in itself)" (2) germinati on.s 
,·Jere hi gher in 2.11 the remaininr soils than those obtai.ned in the germination 
chamber" This suggests that chemical substances and/or biological activity 
in soil stimulates germiDEl.ti_on, 0) the slightly acid 9 Athena soil, 1tJas most 

h] J:> . , • (I.)~, ~. btL 1 L\ t- .1.f avora,~ _e .lor e;ernnna'Glon o 4 1'10S 'G specles grew es on -I, ne .. ,rlena excep I, 
sp1Jrry and Pe nnsylvania smartueed chich distinctly Dreferred the most 2.cid 
soils; also, dog fennel and barnyard grass shcvJed tolerance to the acid soilo 
(5) the remaining species sho1ved a vade to l erclDce to soil types J indicating 
that if distribution limitRtions e:xist they are due to other factors, (6) 
promoti6n' of noiver and seed initiation are most directly i nfluenced by light 
and h eat ., (Idaho Agricultural Experiment Station) .. 
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Table l~ 

Helmer 
Silt 
L08J1l 

l'lacvoy 
Very Fi ne 
S::l/'dy Loam 

Un-Named (Parma) 
Saline Al'cali 

Loam 

Athena 
Silt 
Lo8J1l 

pH 
Electri.cal 

5'.8 7e45 908 6,,4 

COI'd1.J ct i vity 
PR1 Salt 

0020 
Jl~o 

0075 
5'2 .r) 

42000 
33,600 

0045' 
315' 

Quantitative 
Analyses 

%Hi tro gen 
(Kjeldahl Method) 
P20 5'Lbs/Acre 
(13icarbonate Hethod) 

Potassium Lbs/Acre 

Exchange Capacity in 
ma e./100 gmso 

Physical A.nalysis 

00215 0008 5' o. oG9 Oe170 

28h 128 183 137 

ch4 1338 1995' 952 

50,,78 28 .. 16 . 19.5'8 41057 

Air-1J1later PermeabiUty 
Rat-i_o 

Hydraulic Cordllctivity 
cm/sec • 000572 • 0005'08 .000018 .00021 5 

Hechanir:al Analysis 
(Hydrometer Hethod) 8il t Loam Sandy Lomn L08J1l Silt L08J1l 

Moisture 
Eq1.!i valent 
(Cert,:rif11se Hetl;od) 

%H20 


Avera.Re plant gro",th 
in cmo 2130 26 26 .. [38 None 36.18 

Amino-acid metaholism in bean root_5. CtS affected by drying and 2,Lt-D.. 
Huzik, To J o and Lcl;r.vyence j J. No Bean plants,~Phaseolus vtllgClris La} varc 
Black Valentine 1..rere sprayed ,.Ji t h 2,4-D at the rates of 1 lb".9 2 lb¢)I and 4 
lb. per a cre o Control plants Here either (1) untreated Ctnd alloe-red to grO(..r 
naturally or (2) upr:)Qted and laid on the greenhouse bench. The plants were 
treated at three Vleeks of age and the roots harvested at 1, 4:; 11 and 18 
deWS after treatment for study of the nitrogen fractions.. Both the protein 
nitrogen, the free 8J1lino nitrogen and the individual free amino acids 
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decreased much more rapidly in the roots of the 2.f!4~D treated plants than in 
the control plants groHing 'J'Tithout treatmentu The change 1-Jas hOTJever!) as 
much or more striking in the roots of the up:r'ooted plants y suggesting that 
the change is characteristic of damage or death and is not specific to 2!)4~Do 
The pattern of individual amino acid changes did not vaYlJ bet1tJeen groups. 
(Washington Agricultural EX~leriment Station)~ 

The 2bsorption of CJj~ from radioendothal by sugar bee~s" Freed!) ITo Ho!) 
Fang, So Co and Traegde.9 S. Co The uptake of C1b of radioendothal by SLIgar 
beets Has studied us i:0.g pre-emerc;ence applications of 4 and 1307 pounds per 
acre. The fin2.1 harvest vIaS made 2.fter 59 days:; and after drying, samples 
"mre t2.ken for radiochemical analyses and solvent extractiono 

ClhRadiochemical analyses revealed an average of 0., 20 and 0.22 TJpm 
calculated as endothal for the 4 and 13.,7 pound rates respectivelyo Solvent 
partitioning of the radioactivity stroHed, hOc-Jever, that only 1802%of this 
activit:y- cou~d l::;c. solvent extra,cteclo, S-i.Dce tJ:e ,ex~ra~tion also ,removed, plant
metabolltes J_n ',.Jl1lch CJJ+02 had 0e8n lncorpora:Geo, It lS app2.renT, that Ilttle 
or no end9thal remained in the 1~eets at harvest" (Agricultural Chemistry 
Depto) Oregon Agric11 lturaI Experiment Station). 

Colorimetric deternination of microgram quant~ ties _of ~:hl1azin" 
Nontgomery.? }1." and Freed,9 Va Ho Preliminary investigations indicate that 
microgram Ol:'anti ties of sima.zin (2~~chloro-4.9 6-bis-ethylamino=s=triazine) 
can be determined using pyridine in a scheme of color development. It 
appears that the tr:iJlzine containin g a ring chlor~_ne forms a pyridinium 
salt w-i.th py-.cidine,9 "Thich upon addition of base apnarently undergoes rLng 
opening yielding em intensely colored Schiff base., 

Reagents :' 
---~-~ 

5n Sodium Hydroxide 
50% v/v pyr"d.i..De in Hater ~ s2.turate( uith glycine 

Procedure: 

• .1;" , - l l ers 01nIt·so U lon con alnlng. , 2o:J~r' 2 c-' mJ_crograms o.f·'s:unaZln'- J.ve • I' t t ~ lSm:l.l.~l 

placed in a ten milliliter volll1netric flask. 'I1JO milliliters of D~rr-i.(line 
reagent is added and the open flask is he2.ted in a Fater bath at B5-90oC 
for a period of one hour. The flas].;: is cooled and tHO milliliters of 5n 
sodilUll hydroxide solution is ad:'!ed o Distilled uater is used to bring the 
il2.sk to volume" The color intensity is determined at hho fiIu tvm mirn.ltes 
after the addition of sodium hydroxideo The time of reading a,fter the 3.ddi~ 
tion of base is ii11portant in that the color fades u;-'-.th time" 
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The intensity of c::Jlor is markedly reduced by the presence of excess 
ace tone and probably lcJi l l be reduced i n a IHce mcmner by other organic sol~ 
vents. It 1.JaS found that 10 7 { acetone did not alter the intensity Hhereas 
5% caused a reduction of about 20 %. This alloi....able concentration of acetone 
pennits the preparation of 2. more concentrated standard solution from Hhich 
dilutions for a standard curve can be made o The direct p reparation of a 
standard solution i n 1iJater alone is diff icult oHing to the extremely 101"; 

solubility of sima zin (5 ppm)o (Agricultural Chemistry Depto, Ore gon 
Agricultural Exoeriment Station) .. 
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PRO JECT 80 RESEARCH TECHNI ~.TES 

Thomas J 0 Sheets " Pro ject Chainnan 

CO l\lTFIBU'IORS REPC)R'r s 

A simplified 10Q:aritlrmic dilution sPravera Dah Bo Eo and Russell, R. Co 
Hartley et' ala (British \,veed Co Dference)' 1 9~r;6) reDorted on the design and use 
of variable-dosage spray equipment for experimental '.Jork" This equipment 
sprays at constant volume Hhile diluting the active ingredient of the spray 
mixture exponentially" ~vater or other diluent is pumped into an enclosed 
vessel containing a rapidly=agitated concentrate of the spray mixture expel= 
l i ng the increasingly dilute mixture to the nozzles" 

We have constmcted and tested a logarithmic sprayer that is simplerg 
less bul10J and more flexible in use than the equipment described by Hartley" 
IlITe have combined the pump ~ s pray container and agitator in one uni to A centri~ 
fugal pump mounted directly on the shaft of a light-l'might gasoline engine 
serves these three purposes. The case of the pump serves as the concen= 
trate chamber" The intake of the pmnp is connected through a check valYe to 
a ta:r;k containinE the diluent and the di,~charge is connected through a guick~ 
openlng valve to t he nozzles" The pump :unpeller serves both to pressurlze 
the discharge and rapidly mix the incoming diluent crith the spray mixture" 
Pressure is controlled by an adjustable bypass regulator connected from the 
discharge to }.ntakeo The completed unit 'I'veighs 35 pounds and is compact 
and portable" 

The rate of dilution ,,,Jas calibrated by the colorimetric analysis of dye 
solutions collected in vials by means of a tt'l'ntable rotating at constant 
speed beneath the nozzle" Calibration data verify that the spray dilution 
is exponential and that t he rate of dilution 'iJithin limits of experimental 
error., is the same as the theoretical rate" 

The dilution curve obtained in equipment of tili..S type is determined by 
the volume of the concentrate chamber (790 ml. in our equipment,,)o 
According to the folloHin g function ~ 

v 
lo g C ~ lo~ C ~ rIo ? ev 0 0 

1rJhere ~ 

Cv= Concentration of sDray after flOl.J of volume Vo 

Co = Initial concentration (at v = 0)" 
e "'" Napierian base.~ 20 7183 (log e =oJdh 29) 0 

r ~ Volume of concentrate chamber~ 
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~vith concentra.tion (Cv ) eXDressed in nercent of original (Co ::: 100 per~ 
cent) and volu.mes exnressed in liters the function for our spray equipment 
becomes~ 

~ 79 

or approximately~ 

F30th field and laboratory tests ShOH that this theoretical relation
ship is in fact a true expression of the dilution curves obtained Hith the 
equipnent (see figure l)~';- The spray mixture becomes diluted to 50 percent 
of the origina.l u pon discharge of 0~947 liters (0. 693r)o Ten-·fold dilution 
is rea.ched B.t L82 liters (2030r)~ l,,]hen spraying 100 gpa dosage is halved 
upon coverage of 63 sq. ft. and redu.cecl. to one-tenth upon spraying 209 sqo 
ft. Thus at 100 gna the dosap:e varies ten-fold alonq a test plot 5' ft. 
Hide and 4. 2 feet l;~.",·. (Univ~rsi ty 0 f California, C~trus Exp~riment Station, 
TIiverside J Cali. fornia) • 
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Eval"atiJ1P' '·T"ed con+:rol bv mea rs of po int transects. Cork;.ns. Jack Po 
a no. DaY, Po Eo One of the l"~ 2'jor probl e-';":<3"'-i :,,·herbicide research is' obtaining 
valid Q'J.ant.i.tativ8 :,·reed coretrol data. The -:nos t 1"Jidely used method, visual 
esti.m<ltes~ is or:ly 'ro :,o;hly O'lal;tetive. Tl1e C)oint tr~mect method py·ovides 
2. means of ::,apidly meas' Jr ", n..c an ;.mportant compet:'i_tive factor of Heed popula= 
tions, Dercent grc "pd cover; .. - 

The prj_Dci.ole of the poi.nt transect is to trar:sect the plot 'Hi th a Series 
of line s such a.s t.Lghtly stretched str:'ng" These transectir-.g lines are pro··~ 
vided 1;n_th po-;.nts at re gu12_r intervals:) such as kr,cts in the striDg, tHelve 
-inches a.parto If an abo78=gronnd ~)oY'tion of 2_ p12 1-:.t touches the point or 
c.~, ve}~tical line rll !-:ning throu __.h tIle poin.t» the point is then cO'Jnted_$ Foy~ 

exa.mpl e: 100 su.ch po ints etre l aiG out c.t random in t.he plot<> Weed A is found 
to touch 50 of these Doints~ Then "Teed A covers 50% of the ground in the 
'1' l·n'th s t t' .L > -1 n · d, In-c,erV3." - on " ~q[ -, 1 n 

,cO 0 rOc(,:",blJ~ 1.0':.1. tp 01) a a lS,lCcc_ conll .ence __ "Goe /.-" l.eve _ oJ. 4 CJ. 

Several methods of lo cat:~og point s have been emDloye d o A wir e gri d has 
beer: 1)se(2 i n certain turf st1J.dieso The intersections of the wires serve as 
Dointso A, more convenient device consists of a como-like arrange 'eDt of 
vertically placed st~ff w'Lres distr-t"buted along al.orizontal bar 'dDich" in 
turn.? is provided vJith a supporting base., The tires of the comb pro ,jecting 
do~mwarcc into the vegetettion pro vide points at the tips of the tines" InG.i~J 

vidual veed species C01mts 2_re aicled by a keyboard oDerated cOl:nter fixed to 
the base of this d e,rice" 

An oDtical method of locettinr; points has been employed in roT," crop 1'leed 
co nt.Tol st"dieso This de'n_ce CO ;~ S-1..sts of c'.l! aluminum s2Jc.Tnorse-lil:e tri.pod, 
"i."·dch is aoo 1Jt .four· feet in hei r'ht~ The fGY"-rard tTro l egs are 36 inches apart 
oo.~.~o".

* Cor;fic1erce interval f or hi nomi.s.l cistri h tion obte'L",ed directly from stand~ 
(S 0 Y' ('I _ ' I.) v Rd";L.ion). .. lo ....arc~ t a.r-;lA"-~ ,..,........ '-' 8 ~v 1,L . S"",rl~>L_ ''''- 'J '-, CO:r~'"_ f;"lf_ _. .Lh ""'- _ _.I. ('I 
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Figure 1 

Distance along plot (feet). 

:GALIBRATION OF VARIABLE-IDSAGE SPRAYER 

The line is calculated from the theoretical formula for the 
equipment , and the points are obtained experimentally by analysiS of 
samples of the sprayo 



and arranged to fit the Bater fur:roHs 01' each side of the ro"" The rear 
s-i.ng:le le['; is ce0tered on the rol'Jo A se:>:,~.es of five pairs of adjustD.ble 
mirrors 'provide ll.ve optical points 00 a transect across the rOH under the 
tripodo One mirror of ee,ch p:=rir is placed 2.t the tOD of the tripod l.fl. th the 
reflecting surface directed dO'drFJ?.Td~ The other mirror of each pair is 
placed belou the top of the tripod and to the rear "Ji th the reflecting sur~ 
fecce directed uDuard at the top nirror" The top mirror is nrovided "In th a 
circle havinc:; an arrolj\Thead point at the front" The bottom mirror is pro= 
vLded "lith a circleo The pair of mirrors are adjusted so that The operator 
can look at the bottom Hlirror and siGhting so as to superimpose the bottom 
mirror c~.rcle on the reflecti00 of t>e top mirror ci.rcle. This optically 
places the arroHhead point at a fixed posJ.tion on the grotwdo 

Ty'pical d2ta obta:~.ned wi+h the t1,ro devices described are sho"m in 
Tables 1, 2, 3, and L.~ These t,'TO devices have been fOlmd to have the fol~ 
10Hing advanta,,:es~ (1) provide quant-Ltative data :Jith a minimum of human 
error; (2) less time cons1.L'Yling than other quantitative methods (less than 
five minutes per 100 points); and (3) prov:i..ded data ~Jhich in many cases re
flects a conmetitive factor of the Heeds rather than nUItlbers of plantso The 
fol101,ring di~advant2R:eS have beBD Doted:; (1) more time consumiD~ than visual 
estimat.es ~ (2) does Dot provide a vigor measurement of plants VJhich have 
reen affected but not killed b;r herbicides.'l and (3) in many cases the crop 
interferes--'particl11arly Hith t.he optical method" 

The authors are keenly auare that this Hork is neither original nor 
conclusive.. Tney are hOlJeful that this TTill stimulate the inherent inven= 
tive fenius common to all Heed control researchers; thus resulting in more 
practice,l means of accurately and qt'antite,tiv81y measuring herliicidal 
reSDonse~ (Naugatuck Chemical Division of the United States rubber Company 
and Univ8rs~.ty of Californ:ia. Cl.trus K>eperiment Station)" 
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Table 1 .. 	 Comb-type point transect used in turf studtes ~ These are 20 po i nts per transect and 2S transects 
per ploto These data are compared to the averages of four visual estimates. 

Treatment Treatme nt Treatmen.t Treatment Treat"'lent TreA.tment Treatment Treatment 
Transect Check A B C D E F G H 

]F1 20 13 16 7 9 0 1 2 
2 20 IS 9 5 11 1 h 7 13 
3 20 9 11 6 J,l.l. 1 5 3 16 
4 20 J)j. 16 4 11 1 4 2 17 
5 20 16 13 7 11 1 0 1 17 
6 20 12 15 4 16 3 1 1 9 
7 20 8 IS 7 17 1 2 1 18 
8 20 13 12 12 19 1 1 2 11 
9 20 IS 9 7 19 0 6 0 13 

10 20 11 12 11 11 1 1 0 15 
0 
~ : 11 20 1) 11 13 19 1 0 1 19 
~ 12 20 8 16 6 11 0 6 4 10 

13 20 ])-1. ])-1. 3 17 0 2 3 18 
14 20 ])-1. 13 3 20 0 2 0 6 
l ,r) 20 19 12 4 16 0 0 2 1) 
16 20 11 12 2 16 1 0 4 13 
17 20 13 10 8 18 1 7 3 15 
18 20 13 9 11 20 1 3 0 6 
19 20 18 10 4 13 0 1 3 7 
20 20 1) 8 2 18 0 ) 4 16 
21 20 12 13 2 10 3 0 1 10 
2'2 20 12 12 0 9 2 7 1 13 
23 20 17 15 3 11 0 0 3 IS 
24 20 17 14 3 16 1 3 3 1 6 
25 20 8 15 2 19 0 0 1 16 

Total SOO 332 315 136 380 20 61 S2 338 

Perce nt Ground 
Cover 100 66.4 63.0 270 2 76.0 4~0 12.2 1004 67 06 

Average Visual 
Estimate 

100 28 32 16 52 3 12 9 35 



Table 2. 	 Optical tyne point transect used in cotton stllclies, There are 5 Doints per t r .:o,nsect and 20 tn'm~· 
sects per plot., The co nf i.dence intervals a n the 5% level (Co 1. 51) are sho-wl1o v{ee ds are Puncture 
vl.ne and Pig vveed. 

Check Treatment It Treat.ment B Treatment: C Treatment' D 
Replicates Points C. 10 5% Points C.I.r;'% Points C~ Ie 5% Points Co 105'% Points C. T. 5% 

1 89 81-95' ?3 63~51-·---~-J77-67 45--'3S~5'S &1) SO-70 
2 70 60~79 42 32-1)2 ho 30-50 38 2r.~8 44 34-9+ 
3 81 72-88 & 9+-73 58 L,8-68 6') 55~7L, 38 2e-L~8 
4 89 81-95 62 S2-72 84. 7 S·-91 26 18~36 63 53-72 
5 90 82-95 76 67~h 81 72~88 8L! 75-91 LL2 32·· 52 
6 88 80-94 87 79~93 20 13-29 60 ')0-70 58 1):-68 

Total S07 w.oh 340 318 30r;' 
Haem Percent 

Ground Cover 84.5 80-90 67 ~ 3 61-7.3 ')6.6 Sl-62 5300 hR~S8 SOD 8 4 6~C;7 
'.....-----_. 

1.-1 Ta1::1e J" Opt.ica1 type point transect used in cantaloupe studies ~ There are 5' points per transect and 20 
8 transects per p1ot.o Readings "Tere taken at 11 days and 28 days afte r a pre-emergence herbicide 

treatment. The "Jeed is Puncture vine o 

_.. ~"-"."'~ 

HepJ5catesCh.'eck "Treatment A Treatment B Troatment C Treat.ment D 
Jh days 28 days 1Lt days 28 days 1.4 days 28 d2Vs ]1 delVS 213 days IL~ days 2P days 

---' -~-'. 

1[~ 1 11 1 10 
11 8 60 2 3 2 12 
2 28 61 4 19 7 h5 

1 .) 75 

(32' 23 75 6 12 	 1 
3 30 88 4 15 8 59 
3' 20 67 3 6 7 22 
4 7 67 2 11 4 1 6 
h' 17 5,3 4 28 2 30 

Total Jl~8 S51 11 ')6 15 49 20 130 12 72 

Nean Percent 

Ground Coyer 18. 5 68c9 2.8 11.0 3.6 12.3 500 32.5 3.0 18.0 


Hean Percent 

Weed Cont.rol 84,,9 79.7 80c 5 82.2 7300 52.8 83.8 73.9 


___•_____~:r~ 



Table 4,. 	 Optical type point transect verification test$ Plot with t'riangular~ rectangular,9 and 
square pieces of paper arranged a t random. 'l'-Henty-five percent of the surface area 
covered with red paper and tl'17enty-fi ve percent "With green~ Transect counts are com
pared to visual estimates made independently by fi f teen people$ Transect counts based 
on 100 points .. 

Visual Estimates Po i n t Transect 
Replicates Red Green Red ~:-C. 1. set Green C. To 5%-

1 25 30 
2 37 33 
3 30 30 
4 25 30 
5 16 24 
6 25 25 

J-l 
.0 
'-1 

7 
8 

So 
33 

30 
33 

9 2.h 16 
10 25 25 
11 20 4l 
12 21 21 
13 25 25 
14 20 20 
15 20 20 

Total 396 382 
Average Percent 

Surface Cover 26.4 25.4 

Actual Percent 
Surface Cover 25 25 

26 
23 
23 
19 

18--36 
15-32 
15-32 
12-28 

20 
22 
26 
27 

1>29 
14;"31 
18-36 
19-37 

91 

22.. 8 

25 

95 

23.8 

25 

*Confidence i nterval at the 5% level .. 



PRDJECT 9" ECONOHIC STUDI ES OF 1·VEED PROBLEHS AND OJNTROL 

Do Co Hyrickjl Project Chairrnan 

CONTRTBU'IDRS REPORTS 

An ecomomic study of 1?inyon-juniper control in northeTn Ar" zona~ 
Stubblefield, Thomas~ Upchurchjl H. 1", Cotner,\' Belvin" Progress during the 
year included the collection of cost data for the primary methods of control .. 
Historical records lv-ere collected from the land management agencies CO:lcern= 
ing control costso Actual control work "TrIaS observed.. Time measurements and 
site classifications 1N"ere compared for the dozer.? cable and individual tree 
burning me thods" 

Plans have been made and a schedu~e prepared for obtaining ranch organi~ 
zation9 production and cost data in the pinyon-juniper Hoodlands . Informa~ 
tion ,dll be obtained for model size ranches of the co~,r~calf, cow=yearling 
livestock t:y-pes and on the yearlong and seasonal grazing types. Budgets will 
be prepared to sh01/J the net returns to land and the forage [!:razed" Net 
returns ,dll aid in determining the extent the rancher can invest in range 
improvement yet recover his eXgenseso Range scientists have not determined 
the physical productivity and potentials for pinyon-juniper sites where the 
tree competition has been removed o Assuming certain levels of additional 
forage and livestock production, the various rFlDch budgets will shOliJ the 
ext.ent to uhich costs can be incurredo 

The Rocky Hountain Torest and Pange Experiment Station is planning a 
detailed study of the ecologic and herbage yield changes following control 
on several important woodl and sites in Northern Arizona" This and the corre= 
sponding livestock production changes are sorely needed for a complete 
economic study& (Arizona Agricultural Experiment Stati on and the Farm 
Economics Research Division,? 1mS, USDA.)" 

Cost of controlling Johnson grass on ditchbanks o l'lcRae, Go No, Arle 9 

H. -p,,:; and Hamilton, Ko Co v.fuere t.1oJO or more effecti7e methods of controle. 
ling trreeds etre available their relative costs should 1)e consideredo A test 
lIJaS conducted to determine the costs of controlling Johnson grass on an 
unlined ditchbank ,dth 1. Po burners.9 aromatic oil, and dalapono Burning and 
herbicide applications "Here scheduled to obtain maximlml control Hith each 
method in a single season. 

All treatments began April 12, 19570 Burning was co nducted on a hm 
1..Jeek schedule for 22 1<meks e Aromatic oil and dalapon "rere applied "Hhen re~ 
groc,rth eJaS 12-24 inches high. The combination treatment (1'0 P. burners plus 
dalapon) INas burned every hra ,·reeks for 12 "reeks. After mid-July, clalapon 
Has ap91ied t'ihenever re gr01,rt,h attained a he· ght of 12~J1 inches . (Previous 
research indicated a given amount of dalapon to be most effective 1!Jhen the 
initial appUcation vras made during July or Augusto) 
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The data obt.ained from thi s study is given in the folloifl ng table: 

ChemicalNumber of Labor Tota l 
Treatment Applications cost/acre Cost Cost 

L.. Po Bvrners 12 106009 77" 25 183" j~ 
Lo Po Rurners 6 5103 5 }plus S2 .47 179.. 90 
Dalapon 3 76.08 
Aromatic oil 7 113.45 28056 :11,2.01 
Dalapo n 4 94 048 17 .35 1110 81 

Cost i tems used in the above·table! Oil =20¢/gal .. , L.. P.. Burners@$lL.O~ /pound, 
Dalapo n@ $1. 07/pound; Labor =2 men at $1 .. 00 per hour each .. 

Established Johnson grass vas completely destroyed in one season using 
the dalapon, burn~ng , and comb'i.nati on treatmeDtso Seven applications of 
aromatic oils gre"tl y reduced and we al';:ened t he stand of Johnson grass but kill 
1vas not complete .. 

The most expensive control method "Tas the use of LoP. hurners ($183.34 
pe r acre).. There '"Tas l i tt.l e difference in chemi.cal cos t of the various 
t reatments .. The high total cost of burning Has due to the high l<,.bor re qu i re 
ment of this method. The combinati on of burning and dalapon cost (~~17 9.. 90 
per acre ) slightly l ess than burning alone.. The use of aromatic oils "Jas 
intermediate i n cost ($ Jl~ 2. 01 per acre)" Since grass control '.Tas i ncomplete:> 
the cost of a clean-up ap'Plicati.on t he f ollolflng year must be cOPs i der ed. 
Dalapon was t.he least exoensive ($111,,81 pe r acre ) control method in this 
test.. The data obta'; ned in t his test agree "ri. th cost. fi gures of irrigation 
di.s tr:lcts )JS~_l'1g these three methods to control Johns on gr ass o 

The genera.l appearance of t he d-i. tchbank t hro ugholJt the season influences 
1mi.ch method "rill be used to contro l Johnson grass" Pe~ular burning res 1'l ted 
in a very clean di tchbank" The p r esence of dead gr ass follolfln g repeated 
a r:mlications of oil or dal apon caused the eli tchbank to anpear clutt.ered and 
sh2.bbyo \Vhere dalapon "JaS used Si the annual broadl eaved lmeds that increased 
as the Johnson grass ,rJeakened , added to the shabby appear ance " (Crops 
Protect.ion P.esearch Br anch , USDA, .4RS , and the Arizona Agricul ture Experiment 
Stati on, Cooperating o ). 
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PROJECT 10. VEGETATIO N CO !;TROL ON RT.GHTS=OF~·vJAY AED HIDUSTRIAL SITES 

E.. No RHynor. Project ChHirman 

co l'lTRIBU'IDflS EEPOPTS 

Chemi.cal control of cheatgrass on roadsides in eastern Oregon. Kosesan,9 
Wo He Cheatgrass (Bromus tectaru.m) groHing along state highvmys in certain 
sections of eastern ~md central Oregon presents a serious fire hazard to 
g-.c2.:tn fields adjacent to or near the roadsides" During summer months the 
dry)l o:r2, ssy p;roNth provides ideal conditions for flames to spread. 

Trials Here desia;ned to controlche2_tgrass to the point uhere remc:nnlng 
g:coHth l.,]'onld present no fire hazard or to eliminate grot-Ith com-oletely.. Fall 
treatments ';,rere applied on November 8, 19S6, and spring treatments on April 
2, 19)(. Mat.erials tested included Telvar ~v (monuron), Simazin (2-chloro 4)1 
6 'ois (diethyl ai11:Lno) -S~triazine ), ATA, and Dalapon. 

Spring tre?tme nts gave high de gr ees of control; hm'lever, they ,!mre unable 
to elimin2.te possibility of fire danger" The remaining plant litter created 
a fire Inzard in itself" Fall treatments using materials that prevented 
germination and killed young seedlings Here very satisfactory. 

The table belo1." summarizes results. 

Rate! Time of Estimated %Control 
Haterial Acre Ap:.:>_~ication of Cheatgrass 

311 Fall 	 eO 
6# Fall 	 100 
9# Fall 	 100 
Sf! Spring 	 85 

10# Spring 	 95 

Simazin 	 2# Spring 80 

.ttTA 	 2# Spring 75 
4#7. Sp:d.ng 90 

Dala-pon r:.?l Sl)ring 40 
10# 

" 
Spr:i_ng 75 
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Soil sterilization "Iith various chemicals.? 19570 Baker, Laurence a.. 
In October 1955 s3veral soil sterilant type chemicals 1-Jere applied to an area 
where the principle vegetative cover was KentucbJ blu6grass and Canada thistle~ 
The chemicals were all applied at an equal rate on the assumption that three 
pounds of sodium chlorate per 100 square feet equalled three pounds of boron 
trl_oxide per 100 square feet, and that rates of 60 pounds of monuron and 120 
pounds of erbon per acre were also equal to three pounds of sodium chlorate 
per 100 square feet .. 

In 1956 Canada thistle could be found surVl'nng on all treated plots and 
annual weeds grew on all treatments \tJhich did not include monuron or erbon .. 
In 1957 no perennials grew on plots treated with sodium chlorate or sodium 
chlorate combined ~Lth boron trioxide (polybor chlorate). Some Canada this
tles were able to survive where only boron trioxide (concentrated borascu) 
was used. The annual weed growth "ras about equal under all three treatments. 

Ferennial weed regrol,Jth occurred on all plots in 1957 that had been 
treated with chlorea, monuron, ureabor, or erbon; however, no annuals were 
able to survive. 

While chlorea provided the best ve getation control in 1956, more Canada 
thistle regrowth occurred in 1957 on the chlorea treated plots than 1-Jhere 
monuron had been applied. It was also a more vigorous gro,,~h~ The best 
vegetation control in 1957 was obtained ,.lith monuron; however, it ~vas not 
complete even though it was considered satisfactory. It "Tas only slightly 
more effective than chlorea. Ureabor permitted more thistles t~ grow than 
either chlorea or monuron, but thistle vigor was reduced below that for 
chlorea and about equal to monuron o Erbon sh01ved little effect on canada: 
thistle except that l-Jhen all annual competition 1"laS destroyed thistles grew 
more vigorously. (Montana Agricultural Experiment Station, Bozeman, 
Montana). 

Effectiveness and residual life of certain soil sterilant materials under 
1"estern Oregon co riditions o Chilcote , Do A" and Furtick, \>V. R.. During theI 

past fe1"l years a series of tri als have been co nducted evaluating fall a nd 
spring applications of various s oil sterilant materials for their effective
ness and residual life. These trials were conducted on waste l a nd located 
near Corvallis, Oregon, !"lhich co ntamed a variety of annua1 and pe rennial 
plant species. Soil types on _h ich the experiments were co nducted varied 

from silty loam to a' heavy clay soil sub ject to considerable surface ~vater dur
:lng the -rainy winter months of wes t ern Oregon. Tne soil sterilant materials 
eva~uated in these tests are l i sted in the table on the follo 1ding page. 
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Soil Sterilant Materials Tested in Western Ore gou________ 

Chemical Rates evaluated 

MonuroD 
Diurol! 
Arsel!ic trioxide 
ErboD 
Chlorea 
Ureabor 
Chlorox ho 
Polybor chlorate 
Atlacide 
Atlacide and 2,4-D 
DB granular 
.T.:lorascu 

10,20., L.o #/Acre 
10,20, 40 #/Acre 
100, 200, 400, 600 #/Acre 
80, 120, 160#/Acre 
3, 6, 9#/sqo rod 
3, 6, 9#/sq. rod 
3, 6, 8, 9, 13#/sq. rod 
3 , 6, E3, 9, 13#/s q ., ro d 
3, 6, 9#/sq. rod 
3, 6, 9#/sq. rod 
3, 6, 9#/sq. rod 
8, 13#/sq. rod 

The results of these tests have emphasized the extremely short residual 
life of the chlorate and borate type materials under ,,[estern Oregon conditions.'J 
even "10Then applied in the spring. The phenyl urea herbicideS have been out
standing il! these tests. In general diuron has been superior to monuroD 
even under spri ng applications "l-Jhere more than five inches of rain follol,ved 
application., Of interest viaS the effectiveness and long residual life 
of chlorea and ureabor. These are combinations of monuron with chlorate and 
borate materials respectively.. They have given excellent results, in some 
cases ou.t-performing phenyl u.reas used alone., Erbon has shown moderate 
residual control of grass species, but has proved ineffective for the con
trol of sheep sorrel, and treated areas were rapidly reinfested "Ti th plantain 
and ~,rnd carrot. Arsenic compounds have been rather unsatisfactory in these 
tests. Hi2'h rates and consi.derable time "lvp r e required for maximum effectiye~· 
ness .. 

These tests have served to illustrate the desirability of using either 
phenyl u.rea materi.als or the chlorate or borate combinations ,.n.th phenyl 
urea herbicides for soil sterilization in Ttfes tern Ore go n. Host satisfactory 
rates, Hhich have provided from 12 to 18 morths of complete vegetation control 
"{prith one application, are L!.o pounds per acre of diuron or monuron and from 
6 to 9 Do unds Der square rod of chlorea or l).reabor. (Oreq;on State College 
Experiment Station, Corvallis, Oregon). 
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