
·RESEARCH PROGR SS REPORT 

Research 
Committee 

Western 
Weed Control 
Conference 

Reno, Nevada 

ABSTRAC 



PREFACE 

This is the 1966 Annual Progress Report of the Research 

Committee of the Western Weed Control Conference. It includes 

abstracts and summaries of research conducted throughout the 

conference area the past year or two. There also is a section 

"Abstracts of Papers Presented .. " 

The Research Committee is organized into seven projects each 

having a Chairman, Due to the limited time available for compiling 

the Progress Report it was impossible for authors, Project Chair

men, and the Secretary to consult. Questions of clarity and 

corrtext, assembly of reports, and summaries were taken care of by 

the respective Project Chairman. 

The cooperation of the Project Chairman and research workers 

of the Western Weed Control Conference, in making this report 

possible~ is greatly appreciated 

Haro ld Pc Alley 
Secretary, Research Committee 
University of Wyoming 
Laramie 
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PRO,IE C!T 1. PESJ'3N-:NIAL R'ERBACE:J:]S WEEDS 

r ' 

NT:-e c,; 2;:', wen;; s:1bmitted OE fourteen 'Need specie,s from 

fO:1!:' states ,Major emphasts Y,7 as on Canada thistls $ field bindweed 9 and leafy 
spurgE:. Picloram and :iicamba recei',:;d iConsiderab L~ Increasing 
emphs,:::;i3 Kas p em soil r2sidu,al characteristics of the herbicides used 
iL thsse studies. 

tb~ reports are. summarized as fo110w8 

Colora.i<) a~lj reported picloram 
given to soil residual problems. 

lliJLd Bindweed (Comolvulus arvensis)!, Several herbicides were tested 
with varying results, Picloram showed extreme prJmise. 

,he.2:,fy spurge (Euphorbia ed~ Evaluation on s2veral herbicides were 
made for the control of leafy spur5e and their effect on associated grass 
species was noted. 

!1,;.~~,§d (Asc1epiB;s s.£.::.L. Reports indicated that these species may have 
some rE:sil5tance to picloram 8.:Jd jicamba but treatments may hold some 
promi3~. Several soil sterilanta were evaluated. 

DichL)ben.Ll and bromocil gave good 
soil residJaL 

Ea'i se Hellebore (Veratrum californicum:l. Of the several herbicides tested 
2 "4-Dg~ve the best control, 

R'~&~q knapweed (Centaurea repens) p Povcr1:ln~:;=,.ed (Franseria Bp. 2. and Toad~ 
.£~x C!=~!a sE..l~ These three species were included in one report that 
summariz2d tJ1e effects of pi.cl.;)ram B dicamba and 82-,;'e1'3:l soil stel"ilants on these 

Good control was reported with several herbicides, 

trials indicated severalField 

A' at 1, 
2; 3 aY:cd 4 Ib/A ,,,ere applied Septzmber 24 to Cac:lsda thistle regrowth in 
culciv:1t::>d land. The chemicals were applied in 40 gpa. Each plot was .2 
'lCr2S io !31ze. The ai.r temperature was F an,::! the Canada thistle was covered 
with frost '1t the time of application, Trebi bar12y was planted in the treated 
area" the first we€k 1:1. May) 1965, Evaluatio:1s were m::tde appr,')ximately one year 
aftEr th,~. c:temicals were applied. 

http:Povcr1:ln~:;=,.ed
http:DichL)ben.Ll


, , P1.clora at all ..ate_resu.lte. in cOllPlete e~adlcatlOll of Canad.. "iatla. 

!he , IblA rate ca_.el '11lht profltrat1cm of the barle,. plant. _d ~ of tile 


" b ••cla eaerpd fro. the .heath~ '1clora at 1~ 2 and ,'lh,A ahoweel ltO..e toD.it)' 

,··,·..;~·."".~."",,_to bal...... 1M ItLmtl nXI.,Ea&tAS;1 ",... 

fnathe MJot.. Tiel4. rana.,ct £n. 245 Ih/A t'o 65 Ib/A ef ani••• the , 1./& 
an43 Ib/A p1clor_1' refJpect1velyo 'ercent ,erllination teatll indlcata that 
,icloraa ea.,. have ilightly reduced viability of barley aeedo ' 

P:l.c1oram at all rates ancl d:l.c::aaba at 4 Ib/A caused prQlltration of barle, 
plants... l'1clQr_ and dic:amba reduced yields and percent viable eeed when coa
pared to the cheek. Piclora. at all rate. resulted in complete eradication of 
Canada thi8tle. Oiyoatn, Aar:l.cultural Experiment Station~ Univer.tty of 
tryOllins, Lar_e~) 

Fall treatment of Canada thi&tle 
_ 2j;!C<H1$1 

.......~~$i£i!Ji;l!l IliY
~""""'1 • -.;1 Contr,.,l 
.. 

Yield %Gem1nationX
__....... 0
Chemcal Rate Canada thistle IbLA 

1",*.'*11 I Q$ ,. 1U'lel-!eed
~_4111_~":M_I ;J1' '

P1eloram \ Ib/A 100 245 61 
Pielaraa 1 Ib/A 100 155 10 
Pielaram 2 Ib/A 100 95 46 
Pleloraa 3 Ib/A 100 6S 61 
Dic:araba 1 Ib/A 70 1260 15 
Dicamba 2 Ib/A 80 95, 62 
Dicaraba 3 It-IA 80 50S 66 
Dieamba 4 lb/A 90 800 62 
Check 81 
__ ft 

d .. . ...~ lillie 

1 %germi.nation determined by Wyoming Department of Agri.culture:> State Seed 
,Laboratory 0 

rsium arvense in reen needle ras~ and 
ields with 4~amino-3 5 6~t icolinie 

..!-S!~ Alley:> H. POj) and Leel} Gary Aa Two fields" one Ir4um nee learalis and' 
the other l.us,dan wildrye had previously produced gra5~ .,eecl which contained 

.usBian dr e seed roductian 



in excess of 100 Canada thistle seeds per pound. The fields were sprayed, 
June 21, 1965, with the potassium salt of 4-amino-3,5,6-trichloropicolinic 
acid (picloram) at the rate of l~ lb/A. 

Observations during the growing season showed a considerable reduction 
in the overall height of both grass species where picloram had been applied" 
The grass plants, other than the height reduction and prostrate growth, showed 
no other toxicity symptoms, 

At time of harvest, August 30, 1965, the treated areas were completely 
free of Canada thistle plants; hence, no weed seed contamination. Seed pro
duction from the Russian wildrye was 484.9 lb/A, as compared to an adjacent 
area treated with 2,4-D which yielded 44603 lb/A. 

Seed collected from the treated areas were supplied to the Wyoming State 
Seed Laboratory for germination studies, Since green needlegrass has to go 
through a period of vernalization, germination percentages are not available 
for this reporto The Russian wildrye, germination report, showed an 85 per
cent germination of grass seed from the picloram treated area as compared to 
84 percent where 2,4-D had been used. The seed analyst also noted a reddish 
colored coleoptile on many of the grass seeds from the 2,4-D treated grass 
and the seedlings appeared weak at point of emergence. Plumules were normal 
although the radicles were short. (Wyoming Agricultural Experiment Station, 
University of Wyoming, Laramie.) 

Woollypod milkweed control in California. Bayer, D. E., C. Schoner, 
and K. Glenn. July, 1963, four herbicides, picloram, dicamba, amitrole, 
and 2,4,5-T were sprayed on woollypod milkweed plants in the 1/2-bloom stage. 
Evaluations were made in June 1964 and certain plots were retreated July 
1964. Evaluation on the retreated plots were made in August 1965. Repeat 
treatments of picloram are showing promise for the control of woollypod milk
weed. (Department of Botany, University of California, Davis.) 

Evaluation of amount of regrowth of woolypod milkweed. 

Percent control 
Herbicide lb/A ai 1964 1965 

Picloram 1 15 50 
2 40 85 
4 75 98 
8 95 

Dicamba 2 10 
4 20 45 

Amitrole 4 75 
2,4,5-T 2 15 
Control 0 0 
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Chemical control of Canada thistle (Cirsium arvense L.) second year 
after chemical application. Alley, H. P. and Lee, G. A, Further evalua
tion of treatments applied October 11, 1963, to Canada thistle which had been 
previously mowed and regrowth present, showed that after two years, picloram 
at all rates resulted in 100 percent control. Annual broadleaved weeds and 
grasses were invading the plots in 1965, except for picloram 2% Gran. at 1 lb/ 
sq. rod which was void of all vegetation. Benzabor at lb/sq. rod, dicamba 
at 10 lb/A and 2,3,6-TBA 20 lb/A which gave 95, 98 and 95 percent, respectively 
in 1964, showed 100 percent control in 1965. Fenac granular at ~ and lIb/sq. 
rod and fenac liquid at 10 lb/A resulted in 96, 97 and 95 percent control in 
1965, respectively, which was an increase over the previous year. The plots, 
for the most part, contained no vegetation. ACP 63-35 (Fenac + 2,4-D) at 3 
and 7 gallA showed residual control in 1965. Both treatments were void of 
vegetation. The treatments, 2,4-D amine at 40 Ib/A, tritac-D at 4, 8 and 12 
gallA showed a decrease in control the second year after application. 
(Wyoming Agricultural Experiment Station, University of Wyoming, Laramie.) 

Chemical control of Canada thistle 

1 1
% Control % Control 

Chemical Rate 1964 1965 

Picloram 1 lb/A 100 100 
Picloram 2 lb/A 100 100 
Picloram 4 lb/A 100 100 
Picloram 2% Gran. lIb/sq. rod 100 100 
Benzabor lb/ sq. rod 95 100 
2,3,6-TBA 20 lb/A 95 100 
Tritac-D 4 gallA 80 75 
Tritac-D 8 gallA 98 90 
Tritac-D 12 gallA 100 96 
Fenac Gran. ~ lb/ sq. rod 80 96 
Fenac Gran. lIb/sq. rod 90 97 
Fenac Liquid 5 Ib/A 80 80 
Fenac Liquid 10 lb/A 90 95 
Dicamba 5 lb/A 90 96 
Dicamba 10 lb/A 98 100 
ACP 63-35 (Fenac + 2,4-D) 3 gallA 60 70 
ACP 63-35 (Fenac + 2,4-D) 7 gallA 75 99 
2,4-D amine 40 lb/A 80 55 

1 
Percent control is an average of three replications. 

Chemical control of common milkweed (Asclepias speciosa Torr.2. Alley, 
H. p. and Lee, G. A. Common milkweed was treated with several rates of 
picloram on June 7, 1964 The plots were established in a field containing0 

intermediate wheatgrass seedlings which were in the 3-5 leaf stage of growth 
at time of treatment. Picloram at ~ lb/A resulted in 95 percent control, and 

4 



visual observations indicated that a residual damage to milkweed was occur-
b.gc Rates of lIb/A, IJz lb/A and Ib!A gave 99 perce!1t control. Residual 
damage to milkweed was also obser,"ed, Picloram at 2Jz It/A il!1d 3 lb/A gave 
complete eradication of the milkweed pla!1ts. Grass st:oedlings were damaged by 
picloram at rates above IJz lbjA. At the eime tyf e-;n:lluation one year aftero 
plots were established, there ~,qere i:::>termediate wheEl. plants growing in 
all plots. (Wyoming Agricult~lI';ll EKpE:I'ime!1t Statio:1~U'1i\7ersity of Wyoming, 
Laramie 0) 

1epidium latifolium--perennLal peppergrass contr;)l in California. 
Elmore, C, L. and Buschma:lu, L. L. In areas susceptible to overflow or in 
r..on"ert)ppedareas an extremely tolerant weed perennial 
peppergrass is becoming established in Ca areas this plant 
has be'~n called Cardaria Draba. From three experime:.t8 conducted in California 
it 1::.'13 been found that picloram applied in the fall or has not con
trolle,':; this weed o Rates of 1, 2~ !.. and 8 pO:.l:lds actual and liquid 
mat2ris.ls tvere used 0 The ester formulation of 2 ~L=Il at rB.tes of 2 and 4 pounds 
per acre ,':NE~S also ineffective. The additio:l of a sarra:ctant to dicamba at 4 
pot:uds per acre and picloram at 1 and 2 p,ounds per acre gave 110 control one 
y",·ar after application. A comtinatio!:' mixture of picloram, 2 

2"4~D; and 1. 5 pounds picloram~ 4 poueds 2,4=D was Iso tested without 
C(J!l.trc 1, 

From these tests it is apparent that the w2ed leE.,idium l,atifolium is 
toler;:',:1.t to a number of conunon hormone type her~iiCidet3, C::!liversity of 
California, Davis). 

C:t::.2mical contra 1 of leafy spurge (Euphorbi£. eS-.lla L oh Alley ~ H, P. 
iiT:.J L2e, Go A, Plots 9 x 30 feet D replicated t;~'icet w",n:; E,stsblished along 
a railroad right-of-way on May 15, 1964. 

Amine of 2,4-D at 40 ltlA res::.llted in 90 perC2?1t cO!ltrol ,.,ith no damage 
to assor:iated grass species Dicamba at 5 ~ 10 ,11'1 15 Ii) fA g::n:9 97 $ 100 and¢ 

100 perce:>.t control, respectively. Rates of 10 H: a'1.o atove did,however, 
C'1.:lSe -:ama.ge to grass growing L1 the plots, The spurge was completely 
ent.:':icate:3. with all rates of TBA. Se,!ere graas damage W~:8 obs2rved with 
rates 8.60\112 10 lb/A. Fense lic;;uii at 10 Ib/A was to give satisfactory 
c0~trol but also was toxic to grass. Fense gran~lar at Jz, 1 and lJz lb/sq. 
rod ga\'e excellent control but showed residua.l to gnl.ss, Tritac-D at 
12 a: i 16 Ib/A, toxic to associ{;;.ted vegetat r2GG.lted in 100 percent con
trol,.,! spurge. Rates Gf 2 Ib/A or more of picloram lri73.S required to 
gh·,::. 100 control. Grass :b, the plots 5hc'oII2:1 1"::8ii:.15.1 damage at rates 
<Jf 2 Ib and ab"YVE:. Benzabor at 3/4 3.nd IJz ,r: g"Y;;rs 100 percent con
tr.:l 2:::.d cau8,,,:,d less damage to th,,: gnlss than piclore.m at 4. lbjA, Excellent 
c(r ..tro:: obtained wi th picloram + 2 ~ 101: lthough associated 

exhi'tited to:dc iamage. High rat:26 of dinoben-by productgr,:;.c'l~ 

dinoben-by proci:].ct were 100 percent con
tr.,;l,J:.2 application of 2 ~4 .... D LVE (PGBE)" with and without x,,;;n 9 resulted ·in 
·::::::wati control ana recoVery of leafy spurge 0 

This series of plots will be evaluated fer 3-5 yean'> to determine the 
r6:sid:Hl control which may be obtained with the chemicals tested. (Wyoming 
Agricultural Experiment Station, [niv. of Wyoming~ L8.ramieo) 
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Chemical control of leafy spurge 

2,4-D amina 
2~4-D amine 
2a4-D amine 
Dicamba 
Dicamba 
Dicamba. 
TBA 

TBA 
TBA 

Fenac Liq, 
Fenac Liq. 
Fenac Liq. 
Fenac Gran,. 
Fenac Gran. 
Fenac Grano 
Tritac't'D 
Tritac-D 
Tritac-D 
Benzabor 

Benzabor 

Picloram 
Picloram 
Picloram 
Picloram 
Amitrole~T 

Tordon-IOl (Picloram + 
2~io._D) 

Tordon~lOl (Picloram + 
ZII 4... D) 

Tordon-lOl (Picloram + 
2~4-D) 

Tordon~lOl + 
2,A=D) 

Picloram Gran. 

Picloram Gran. 

Picloram Gran, 

Picloram Grano 

ACP 63~35 (Fenac+Z,4-D) 

ACP 63 35 (Fenac+2.4~0) 


AGJ' 63-· J 5 (F.en.a.c+2 z4..;J;l) 


GC-7887 (Hexaflouroace~ 


tone trihydrate) 
GC-7887 (Hexaflouroace

tone trihydrate) 

61~/A 15 
20ifjA 85 
401ft/A 90 
:5Afo!A 91 
10iffr/A 100 
'154f/A 100 
lOifNA 100 

131F!A 1.00 
201f:!A 100 

siffo/A 75 
104f!A 99 
15ifJ:/li 100 
~iffo/sq u rod 99 
1fft/Bq. rod 100 
1~1fo / sq, rod 100 
84ft/A 80 
I21/A 100 
l61t/A 100 
3/Mf/sqo rod 100 

1~1f / flq 0 rod 100 

1iff/A 96 
2if!1A 100 
3#jA 100 
".iff/A 100 
8:/11 A 50 

1.,3 /A 99 

2.6 gal/A 100 

3.9 /A 100 

100 
orod 97 

" sq,rod 100 
"9375ifo/ s<;' 0 rod 100 
L sq,rod 100 
3.,3 gal/A 

IA 80 
99 

lOfF/A 60 

201F/A 80 

Gool grass c 

Good grass, 

Hurt gras fair stand. 
Hurt grass, fair stand. 
Hurt grass slightly, Death 

camas hurt, 
Grass damaged. 

damaged 
to L.S. 

gra:ss. 

:I h:lrt grass~ 
Residual, hurt grass. 
Residual p hurt grass, 
Re~idual~ fair grass. 
Hurt grass~ fair stand" 

= less than 4'IF 
Hurt 

Hurt grass -= less than 4fF 
Pidor"m,: 

grass ,. 
Eurt grass. 
Hurt graBS. 
l:!urt grass>. 
Pl{i!!t'S in pJLot are 

Hart gra:;:;s~ s L8~1; 

Hurt grass, 

Hurt grass, 

grass. 

Gra,ss OK. 

Hurt grass" 

Fi:;xrt grass, many bare areas, 

Eadly grass, 

Heo.lthy L"S. 

Grass hurt 

GraBS hurt 


Residual, hurt small L.S. 
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Continued 

RemarksChemic8.l 
ewe· 1'1= 

• Di...~oben=by prod. 
Linoben-by prod. 

Liq, Di!loben=by prod. 
Fer.ac + • Dinoben

by prod. 
Fenac + Liq. Dinoben

by prod. 
FeLac + Liq. Dinoben
by prod. 

Fen~c + Liq. Dinoben
by prod. 
Din0ben~by prod. Gran, 
Dinobtn~by prod. Gran. 
Dinoben~by prod. Gran" 
2,4<>.0 L\~ (PGBE) 
2.,4=D um (PGBE) 
2'l)4~D LIfE (PGBE) 
2,4-D Lv~ (PGBE) + X~,77 
2. 04-D LVE (PGBE) + Xf77 
2,4-D LVE (PGBE) + Xl17 
Dacamine (oil solubLe 

2,4",]) amine) 

Rate 

25:f~/A 
504f/A 
7S1fo/A 

5-25:fF/A 

5-504F/A 

lO-2SfF/A 

lO=50iF/A 
1.56iF/sq, rod 
3. 21F/ sq. rod 
4. 68:f~I sq. rod 
24F/A 
41fo/A 
6:f~/A 
21F/A 
41fo/A 
6:fF/A 

64foiA 

80 
95 

100 

95 

99 

100 

100 
75 
95 
98 
20 
20 
60 
30 
70 
80 

65 

Some sma1l plants, 
Residual to L.S, 
Fair grass. 

Hurt grass. 

Fair grass. 

Fair grass. 

Hurt grass. 
Residual. hurt grass. 

Slowed down recovery. 
Slowad down, recovery. 

Small L.S. recovering. 

Small L.S. recovering. 

season,; 

~}uation of herbicides fo r the control of certaJn perennial noxious 
Heikes, p. E. Plots established during the 1962 9 1963 and 1964 

were observed and evaluated in 1965. Similar treatments were made in 
b;)th fall a:::d spring at most locations. Plots were established with a power 
spr9.yer, at selected locatior:s in the state under different soil and climatic 
cOTI.ditions a Most herbicides reported promising by either industry or other 
research personnel:\> were in·eluded. Evaluatio:ns were ma.de on Canada thistle 
(Cirsium arvense)~ field bindweed (Convolvulus a:rvensis)~ Russian knapweed 
(Centaurea repens), leafy spurge (Euphorbia ~ula)1> povertyweed species (~ 
..§.~ja Be) $ to:3.dflax species (Linaria sp.) ~ and whorled milkweed (Asclepias 
,gVe,;:tidllata). . 

C::mclusions: The temporary soil sterilant; herbicides (293 ,6-TBA, 2,3,6
TEP, dicamba ~ £;nac, picloram a:ad borate=TBA) b.a:~'e c(mtinued to· control a 
high pe.rcentage of weeds after three seasons. 

o:c~ or2 applications of 2,4=D in any formulati·:m did not eradicate the 
we€:ds" where tested, but gave only seasonal cO?ltrol" However 9 repeated 
applicQ.tions of 2 0 4 ..D for 2 or 3 seasons has eliminated Canada thistle. There 
was little difference between formulations. 

Thare was more variation in per cent control and effect on grasses,. with 
2,3,S-TBA~ 2,3~6~TBP!O dicamba, fenac and borate-TBA than with picloram. There 
was less variation in per cent eradication with picloram considering all 
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lOI'Cli,tf.ons; abo dates of application did not ®€,em to affect results' with 
.ptcloram. Fall treatments were as effective ,'-!:sspri!'.g or summer' treatments. 
At rates used, pic10ram did not cause appred~blle gras[§ injury at any of the 

"loc:attons o This hdesirab1e as it is important to retS!in a~ much vegetative 
c.over· and grass competition as po,ssible. Although 1 Ib!A of pidoram has in 
several locations given 100 percent: eradication" it Ukely that 1% to 2 . 
1be/A will be nf;jcessaryas a general recommer:;d&tioTI., . 

. Dic:amba has (lontinued to look promisingl) but due to its I8htOrt residual' 
life in the sOi19 it appears to have the greatefSt advantage cropped areas; 
appUed in the fall after harvest o A small grain crop" corl:~ or sorghum can 
be grown in treated soil 8 to 9 months app1iIC!&tim:11, with little or no 
crop injury 0 (Extension Servic.e~Colcirado State Univi9I'l3ity~ Fort Collins" 
Colorado) 0 

Cpemical control ofw,hite top (Cardaria dWJ1-!.fi!)'£ Alley~. H. P. and' 
Leet) Gil A. . Plots ,22x 25 feet ,were establbhe;d usir~g picloram at 19 2 and 
3 1b/A. 2;4';'D LVE (PGBE) at 2, 4 and 20 Ib!A a.'ld at 8 Ib/A. Eva1ua.... 
tiona· one year after application indicate the pid:tram W",'lS not effective in 
controlling White top. 

. ...............~icl()t:.am a~.~~ 2 an,d 3 Ib/A gave 40~ 60 .. 10 percent control., 

:reapectivelYoThe grass was injured in all plottS o Est-el:' flOrmu1a.tions 8f 
2 ~4 ..D at2 ~ 4 and 20 lblA resulted. in 70 s 95 5.'D.d 100 control with no 
toxic effect to the grass ... Amitrole at 8 Ib!A 90=95 percent control 
but the plants which remained were vigorously gro'wing!> {Wyoming Agricultural 
Experiment Station~ University of Wyoming~ ) 

Chemical coptral of .c,ommon tansy (Tanarcel~~,::gJA".re) ~, H.. P • and 
Lee" G. A. Tansy II which is an introduced gar;';.<2u pla:?t has e~caped into 
pasture and waste land in western Wyoming. Se\ier&l at different 
rates were applied on June 22. 1964, when the pLB:."i.t.s were in the 18~24 inch 
stage of growth. Picloram at 2 lb/A, 3 IbjA and ~; at 1% Ib/ 
sq"rod; dicamba at 10 lh/A; 2,3~6""TBA at 20 aU resulted iiffi 100 percent 
control of the ·tansy. Fenac liquid at 15 lbjA 2t;4...D V~:estier at 4 IbJA 
gave 50 percent control. Fenac granular at 1 roaD trit.a«:=D at 6 gal/A 
and 2 g 4..,D LV ester showed na toxicity tlO tan:sy" Picloram at it lblA dId cause 
damage to the associated grass species growi:ng i::1 plot. The2j)3~6""TBA 
treatment killed all vegetation leaving the grcJmd (Wy\\'mling Agricultural 
Experiment Station~ University af Wyoming~ ) 

. Coptrol· of Eg,uisetum arvense {field horseta,i.l).wHh herbiddes.. Peabody.. 
Dwight V q Jr. . Dichlobenil (incorporated) and hrotnadl at rates of 20 pounds 
per acre eliminated:.f;ie.ld~.horsetail the year after treatment.; However» at 
this rate these compounds are still present in the in high enough amounts 
"to' seriously interfere with crop growth the ye~r ,~ifte.r treatment 0 Amitrol~'f 
gives almost as good horsetail control but d'.Je~ r,ut pe:f'~il'llt in the ~oil so 
that any crop can be grown the year followir;;g treatment. 

Dichlobenil when applied in mid=winter at rates. (4 and 8 pounds 
active ingredient' per acre) is still present bl high amounts to inter
fere seriously with gro'Wth of peas planted followirl.g spring, control of 
field horsetail even at 8 pounds per acre bnot when the treatment 
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1S !\.\Jt tftfC(1)1:PQfrli,te~ iih~~n ~f'!;~,~ appli!tiUi.©l1u 
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He 1'. !illAd :Lei; £) C9 A? $1U,\\l,:'fe!'~ ,1@1tf;9 ~ )!'NIl~lie~1i~ tll.ll'.'~ tiMAial D 1Wtl!l!f~ ~fijt~., 


U,$hed JJl!l field bi'.,·ui~fl!;®a, ~e~t~l:' 19 D 19"~ IV3i\ll~~ti.@rafll @lllW\ !ilJmci "(0 YS&llf121 

<ilfter themic:~)i appHc:~,Uc~~ ;(il\Clll~:l!i.,~ tii\\bllil2) $~~iT~ tlt,<!l 'Ql'flf:a~~t C:lfm.t~l l')t>tl!i\l'le.i. 

P1(Cloram at aU l'~,t,~g r,~rtr.illt\ll\d 1100 ~tl'@1!, thG!! lB~e(JlI!d W@8lJr 
after asppl1~at1Ql!1. l(;Jl~!:t.1il'1 'lifl'i.fij P'I!JW!~.I in pl@t(,1l tlf@li&te~ rith 21) l <!Ad 4. Ih/-l.. 
Ben,!\fSl'i@t' .t l/4 and l~ l!.tJJ~~ .. l'G)d IIiV;j!; 100 ptli1le\tle:;::.t c@'AtNl ~ the !ai~h(fU!f 
rate k!lU;ng all 1fe~et~t1Qni) Tr1t$.It<~D £it 8 r,fSl/A, 29~D .t~ at" 4a 110!" lil_ 
2!)'ll"-I'IA at 20 lbJA r~fh_iil(i ftcillient 'f'eIJ1£\!a:f.l(i;~f~t1lt~1 tM m"~ 'Yf!&".JK. 

l'o<1:h1.S'l. and other'llWflilit.ill.h war/.! P'.t~ "!i!':t thili p)!.©tfill Uf!l~td. 'W1~h 2 11 4""lll adlll\61" 

:reID'.,s.iCp'~ntUar at1l'~:i 1. lb!~o r"d. rEltIJUlte4 in'S at_ 9' p~t~~t q~i:1:@l 
l'eepe©t1velY9 Plotli t!'(il$l.te4 with 1 1~J[61o I'~ ~ffe!'.~ P'1I~1l.i.l&i!.' ~~1E'~ wJlJld I!!lf 
aU ,'el~tati.,n. lFe!l.~<t li,!tr£.!,d I£t 10 U!A I~'w-e /liE!', 1iltu~.11.!Je il!! c@!!.\\t"i'@l &,. 10 
t~ 98 p=rceut the s~~~~i at ~~te~ w~~d ~ .~~~~~~ i~ 
<1:o::,f!'@ltwo yE~r~ aft~r {~y@l'l'd~ ~~i~t\l.\lt~J:'lil~e!?~1Tit :Still.'" 

. t1al!D ClThiverdty of ~'OOl1Cbfjo 

, ..... +a R " 

J'en&(l; (;;r~i:ii 0 

Fenatc iGr£!',. 
2fA"D i~~e 
2, kl:,4....n !$l1dne 
FeE:'.~1!! L1~u1d 
Ferrut;;!C Ll~@:ld 
2,IP3,6...TM 
F1«:lL~1\>&:.al 
Pi;ttl@l'[gl 
Pi~l1cvr_ 

Pi1Cll.)r~ 
Picl(J;r_ 21 iGr<i:!&. 
'l''I'i.t~<t:..D 
TrU:,S1C~D 

ACP 63",]5 
Aa ~j...3S 
Di~~& 
ni~~s 
Di~"lmba 
Bc!1za,l,:r 
Be:ta;!£ki©:t 
!ii1Y10ir:E:!! by=Pr!l)li. 
DinCl'tr::,,," '!»y=Pr~~o 
D!not~~ by~Pr~~ 
Pl~l~ram pellet~ 

~ l~jrMlo r©i 
Ii l~!ill~o,:<:'@cil 
2 ~~!~ 
40 l~!.i 
;; ltD/A 
],0 ll'Pl/lA 
20 Jl.b!"
)1 lil!i. 
2 l~jA 
:3 l~/A 
4 U/A 
1 ltjlilqo ~;i 
4 ltd/A' 
8 ~al/A 
:z gal/A 
4 still., 
2 Ib/A 
4 l'b/A 
8 lb/A 
3/4 i.'tJ;1~f{".r?3 
1% Ib/~q • .~~ 
4,0 Ib/A 
80 l@/A. 
~,,25 lb/Iflq. !'I)d 
%lb/~qo r©d 

% w~h'@l 
19~~ 

:; 

S~ 
gO 
~O 
,~ 

&a.O 
10 
90 
9t 

100 
100 
100 
100
'0 

90 
9~ 
10 
20 
60 
9tl 

9S 

20 
160 

M 
!tOO 
100 
100 
100 
100 

De!!ltnWM 
Sl 

100 
10 
110 
J~.s; 

~l 
ilS 

100 
100 

SO" 
Destr@y~4 
Ill,llHBltNYlfld 

100 
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.£2.ntrol of false tel1et2.,!eiIeratrum s?-lif..£!:nicum Durand) with herbicides. 
Street, J, Eo" ;Bayer, Do EO:} Brcoks~ W'. H. False hellebore is a common 
native of nies"d.v>H {fl..nd moist aree.s of mou'ltain la:rids in western United 
States. The pLidJ' conto.ins va:::'l:3US relateci. toxic to livestock and 
honeybees, although in some L'stances it is de:sira.ble forage. 
Ingestion of false helle~ore hes caused congenital malformations 
in lambs. 

On June 12, 1964j} ·~a:rL.)12E he,rbicides were app to essentially mono-
specific stands of false hellebore in Mendoci!:lo ,California. The 
plants wete prebloom and 2 in rep1icat~ons of all 
materials were applied in a block, each plot being l6~~ feet square. 
Spray of total volume of 80 per acre was by three nozzle hand 
boom and knapsack,sprayc:r. 1> X-77, at 30 ounces per 100 gallons was 
added to all treatments. Names and rates of herbicides are in the table. 

On June 9, 1965, vi[~n!21 2stimat€:s of were recorded on a scale of 
1 to la, ten being complete cO::l,trol" 

Chemical control of fa13e haaetore 

,~j. c o n t r 0 1 
Herbicide Lbs, per acre Rep I

L-
Rep II Rep III Avg. 

2,4.D ester 2 9 9 6 8 
Silvex ester 2 8 6 7 -; 

! 

Dicamba 4 3 3 4 
Dicamba 2 3 1 2; 2 
Picloram 1 5 ]. 1 2 
Pic10ram 2 1 1 1 1 
Picloram 4 1 2 1 1 
Amitro1e-T t.f 1 2 1 1 
2,4,S-T ester 2 1 1 1 1 

2~4-D. the best mat~ria:J eff2cted rather good co~trol considering a 
single On June 24, 1965 9 the 2,4-D and silvex 
treatments were the a1>:nle experiment in identical fashion as 
before except diesel oil was added at 2 qt. per 100 gallons of spray. 

Also on June, , a~.(Jther experiment \.IiB.S i:Clitiated using 
two herbicides in thr2e replications. 2 ~4~D 2X::l silvex esters at 2 Ibs. per 
acre with 160 gallo:Es of water per ;:;~cre a'~1d 2 qts. of diesel per 
100 California J D,r,l'ic3~) 
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PRU.TECI 2 . hERBACEO ·8 RANGE WEKS 

Nine Bbstraets <C' .~' ~ri!Lg r:=.2 E: :~r ch vn 11 W·2=:.s -r.1e:re submitted. While most 
abstracts de a lt· with waed control i~Jestigat ic,s, two papers discussed seed 
dormancy and buffalograss i :ntro duction, The r e p orts are summarized b'21ow, 

P lains larkspur in Wyumi-c 5 ,,738 effectivs,l y controlled by picloram at 
rates of .t to 2 Ib/A. Rs tes o r: l~ to 2. lb/A pic! ram caused moderate injury 
to associated grass specie s. 

I :c. Washington, a s l!lg h «:::}ml::inat l.J!'. ,y f pic10ra.1l 6,nd silvex indicated an 
additive eii e,ct between the t;;" o h e rticides on Dalmatian toadf1:m. 

Clubmuss ,,7as eff '2. cti:;t~ly c ont ro llt2d by dmm.s:.te and mon uron in Montana. 
Spring treatments gave bEoEJ: c(Hltr 'Jl t han f 31 1 treatmB':1ts , Nitrogen fertili 
zation and aciditional mol. :"t;; re i-nc:re i:t8c:d yield of grasses and forbs in club= 
moss infested at·e::>8. 

Larvae of the ls a fy sp 'J.rs 2 h.a:wkmuth i;Jere f ,: u"_d to pro--ide good biological 
control of leafy spurge i n }Ifc::rt:9.::.a , SL:lce ma:n.y L I.:f.es tati ,,,,ns o f leafy spurge 
occur where spraying is .jiL~i LIt or u :" dcsira.b1 3, this ' n ~ ect may offer a 
promising solutiuQ t c.: the lea.fy Sp ~J.Yg8 problem. 

Italian thist l-.:: ·.,·'0, 8 co·.:.trGl i.. e -i L , (':;ali£ornia. with 0,5 Ib / A pa.:a.quat in 
ApriL Spraying g~ree·.L p l a': r: s \.;i th pa . d;; u:~t preserv ::d pr .) tei::l. content without 
reducing its paldt~bi licy t o s~2ep, 

Seed do rmanlC·Y i~ thr ee. l ..,,:r ·::; p lj.rs 9.(,d we ::l.· ':'1 '.:1 f a l se hellebore was found 
to be 3?z.mo:. ths unde1. L3.t·u. J'Sl c n J i t L )':ts. DOT1:E,,,,ncy C 9.'_1 be broken in the 
laboratory by keepin.g se2.ds s ·~.t.· ra.ted at 34 deg:r.e <:: s . Y fur 3~ months. 

Bu£falograss i s be.i:-ig s tw:: ' ,=3 as a possible r2pla~;2ment for medusabead 
in Idaho. Once buffa' ogras ...; dClmj :~l2i\~Ce has b(s,2:n establ ished, mure des irable 
forage species may b 2 Lr-Lt r _ ,;hi":€:' t ,j r ep l a c e b'J.ffalograss, 

Chemic :l1 c\.")Q.tr01 '-1t"'p · '''1~2Jark~L!~E.h.i.nium geyeri) . Alley, H. P. 
and G. A. Lee , Exp on t urv f~ l cJts estdbli sh d i n 1963 showed tha t pidoram 
at I, 2. and 3 I b / A gS.-,'-2 100 p'-~u:: " t c'.JTI.'tI' .Jl v [ p l3.i:':ts larkspur , To determine 
what r 3.te o f p i l .)ram '-iTd. ,n r. .- C: s ;'!d:ry l:,Jr s a. t L::;· '9.c t o ry control ~ pLuts were 
establishe d in 1964 'iJs i:n.;?; S2V~' 1'i;; 1 rat~ '~ ,,:' f plic2-tiol. of piccloram in addi
ti.on to o th'C' T ch~mi c:il '" ift]t .l ...h '''ere i3c luj 3:i i :--• .ithe t e s t p l o t s 0 All chemicals 
were applieJ i~ ~O gFa ci wat~ r a~j re l icate i three time s . 

Result s from two 1,.)c2.tions ar2. p resented i n the f ol lowing table. 
Picloram at all Y:ites o f applicaticn, t tv 2. lb/A, r c su' ted in 98 to IGO 
percent co'.-:.tr,- l eXcept. "it :::!.~ v c ati0 ·,,7here picloram at 'k Ib/A gave 80 percent. 
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Rat~Oi (p£ 1% t@ 2 lllbJA ()f pidc1f.am. <e&l:J'. fBe-i m~ci~rat(3 damage to the al8fBad£t~i& 
r...£ti¥1B grasi3 Bprg:<eiefB, mai'!t.)j,y b~ffli.ll()gress a~"!. :i. blllJ_e graml;:1 o 

A1t.hQlUS;" 1 g@.1!.jA 0If. t .(':;l'dc::,:,:",JlOl (pilt'-lgr@U1. + 2~ ,!~- I'~y w £ :g rrcA:!,uired f@!' 100 
per~€nt: !'Cont:rol i> lLo~'-?:t' ratsl£ 11:>f: applicatiQl;, l "".;,kf' i v s:ry promisic:.g", (w'yoming 
Agricultural E~p~l'im.';:::1t "" t '2.t ltc::~, Uv.i'v-z:bBity o :f. I~Ty'~m:i.:<:l.g~ l<-~rami€o ) 

'~~========-===-====~~==~~=~============~=====--~=--~~=~~--~==~~~=-~= 
~(Co!ltroI % CQl:rl.tro], 

Rdte L cation I Location II 

Plcloram :< 	 l b/A 98 80~ 
Picloram 

., 
7i< 	 n i c1. 100 1002 

Piclorarn 1. 1:.'0fA 100 100 
PiclordlJ.l. l }z f ' /A 100 
Pilf:. loram 2 i'::J./!:\. JLOO 
Tordon 101 (Picl ram + " '::,- D) li8 gal/d. 5 '-
TordoI'. 101 (Pi(dc T&1Ii + '1 )l .:e",!;'; ;~ gal ,'._., 96 8;

d 

Tordo::1 101 (P <c lor.am + 2 , ' :,- 1)) '2
1 g :iil/A 98 

T rdon 101 (Pic lol'am + 2c, ~"· ·, r.J) 1. gallA 1100 
Dic amba ~ r .fA a 
Dicamba 1. Ib/A, 55''2 
Direa..Ill'i:la I 1 fA 30 
Dica.1ll.ba 2. l.rJA 6 
SilV2 X + x~ TJ :2 F / A 55 

c:, ~-\ 
"')<J2f/t~D L'i!"'E + X~ 1 '7 2 	 iLiA 

--=-~ 

,£hemical ICcmtrStL ,?f 1Jl~~tc2~"'p..J:.~~tP :: 'iT <lllli",H2.J?:?1:va.~?:::J:'!.'3. ) by' /3.E::ria ! 
a:pglicaUoi'2o A"Uef H. P. 5:d.1 'Gi . Ao l e e. P12i:::-.:s p:ri<ckl ypear was t reated 
by aed,a.]. 8.ppli<c&.tio::'l 'Y'-:. j·:.l.:~e la~ 1963 . 5 ihE:::i: s,t 4 l 'D/A 'f,;,7~S ap~licd in ..+ 
Spa. of diesel oil!. a~_d 2 ' 'tJ" 1.1.,2.3 i:;,f. tiel _'" 2 ii~".d (~ gpa of d i s e .ruJ- ~: Th~:c 
f~llowi!'ig td.ole gi-J'~' per ,; 'C,~.t con:c :t:ol afte r t;'";",'~ ye.':).rs eve.luatimL 

Pe:t'(>!C.1.t Cly:~t·.i."o t c f pl a.i..8 pr i rckly \Cdr 'VtJh z·.:~ 8erial applyin g ai" "e::iS at 
2 awi 4- I b / A 1':1. le.;;,y 'J~lUmc 8 IJf dilz sel 01.1 8.;3 a carrie r. 

-- =-==~======-=. ================~==~=~~=-==~--~~~----~% Control % Cont r ol 
~i£a e.r;J 	 ~,~~;;;,Vo ~:n~~~,~=.=~==~R;;.;a;;,;t;.;;:?:... 1;;,9,;;.6";4=_==~~~~1;.;;9;..<6",,iI"~_ 

Silve~ i '" 2. g9.1. • 0';:: jltE: c:; ~JL oil 2 	 II /A 7.)=80 100 
.11.

' . 
SilvE:x i.tl. 4 g .':!. 1 . o:c ~L:8= i. cd 1. 2, - '!- ? :,~-. 80=85 100 
S i:i.y ;,o-s 1"::. 4· g21. of di f;:~d. ,)i:'. 4 l b/A 98 100 

~~~ -~= 

ns year after ap'p l i. ':J.!. L)~."9 sih;,sx at 2 U!A in 2 an.d. 4 gpa IOf d.ie~cl 
oil re~'ulte i in campara.b ;:. C,-"1,tr ,) ~ 0 : r5 ~80 p ;; , rCE;~Y' t s ':.l .d 80=85 percent, 
re s pecL i.\;'e ly. Sib -ex at i, 1 .fa a pp liaa in 4- gl)8 f di .. e 8€ . 0 :i.1 gave 98 
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percent lControl after.('J"}.e y~6\r. Two years after appHc~t1@ili~ aU treatMntll 
iSho'i~'ed lLOO perlCent contr0i. 

l'h.::rs wa.s an iCl."-:t'eas·= in lC~ntro ]. t1:8 1B.e1C,.,md. year after 6pr@yins withl>'tut 
additional chemi<cal:. app1i<cat;t\On ~ These pllOtl3 win boE evaluated £"'1' the nem:t 
3-5 ye8,:{,1lI to determine the lO~'1g}Evity ()f lContl'ol Ill'tid de~:€rm1ne the rate of 
reinfelBtation ')I thB cactus on the sprayed areas .._ (iWysming AiricultUl'~l 
Experimerrt Station ~ !:n.iversity aX WyOOling p L8.T8nlie 0) 

jliological cOT.".t r ol oJ...}eaf] Sp.uT~t:.::.. Baker :\ Laul'enlCe Oo ' ~(!! , ~af'J' 
5purge haiJd:oL\,~th is a :lat:i.v2 (I f EU! vpa' a,,-d Asio o The larvae ieee'! <on Certain 
members ~f the Euphcrtis.ce i? ~~~.s,mu.y, The adults 1ril:dlCh are Q1lllite cl91orfulJ) 
have a w1ng span of t;vo to '.dj/l) and one r,half inches and are I3h~lt't. lived. They 
feed en the nectaro:r: 8e~eral diff:erent flowErs. 

Eggs of the hawkmoth Keresuppliea by Dr . Peter. HaxI'itlp · Canada Department 
IOf Agriculture. 

In the gree~h.ouBe.~ at 80° k? ~ E<ggs hGl.t<ch hi a t"ju.t five days. The h .l'.b''\Yt;l 

grow rapidly, d~ubU:...." g in 8bra th~ first 24 hG:1.rs. They strip the leavcBta 
from lea.£y spurge a,na i:2 14",lL6 daY$ are about tW0 8:~; :3, one=12alf iniChes long. 
They pUp3te in the s oiL Thbstage lastiS f,0 r accut two 'Week~ e%cept that 
they cvsrw$ntrer as pupa. . Diapeus e h ind<;'iCsd by 61"£01''1: da.y~ 0 

Growth is ·much Blower at lower tempzrg,t:u:t'2.8 9:.:,d it is unlikely that more 
than one generation will be lCompleted i n the f:i<.::,lrl i n Montana , However 9 the 
adults do not e.merge a t the same time 130 that ·-;;-,7.1: io'\.::.8 stages of developing 
insects w:l:.11 te pr68e~lt d'J.ri:'lg nrc.lch o f t):1\", s::.rnme r" 

SintCe l.:, afy Bp:.ly. ;5e infest8.ti,ons otCtCur O:.L roB,£'!Y d:ree~ 1fl7Th1e:re ~prayi1i.g is 
undesi:ri::i.ble or difficult ~ t he leafy 3ptLcge rd;,.,ik.mc th c :Efe'l'8 a. promising 
solution" (Montana Agricultural ExperimE:Jt S te,tj.0:l.~ BGzemano) 

!~la<cement lContr,(l,L.9f m2i :.;,:sahead in I~,at~.s:. Hir.:Jna.ka , Moo a nd E c. lIT ~ 
Tisdale PrarctitCabiUty of int:rodudt'.g t'Uffa!og:ra~38 (BtlEtJ,~ datCtyloides)0 

into nou=t:Ulable me~ ' sahead. ra-;."!.ges is 'being i'G' ~ i:s sti6i::,t2.l . The primary plUr... 
pose of intrQ>ductio:rt would be to alte'r the lUuir:;'CUY.2 c1.:~pletio'Cl r e gime from 
what it 113 under meQ:;.s ahead to one th2 t i:B mo:ce fa70lTable for 2stabllisnmet"'l.t 
of peren'.:dal grass seedlings a!~.J. at the Ba.me time supply fora.g8 for livestock. 
An aggressive stolor..iferot.:',s species as buffs.logralOs would ha,?e a decided 
advb;ntage over @peci~l'J the.!!: r<2p:r oduce e::-rehisl: .-21y by ~:?::?d. q It is with the 
ultimate objective that after buffallogr&'s8 uvmii1aD.iCe i,~ establi3hed ~ other 
more desir,'!.! le forage speci,;:.8 could be i :ntro :':.lc'?3. a~".d. replace b;.!.f falogl'lEl,elB.
The immeriiate objective is t o fi:::,d, out wh2t!:::.'2r buffalograsr:l irB adapted to 
the grcnving conrli tion a f oun d in Bout er~~ Id:oC:,0 . 

~ '~'~~ sampli.es hav2. 'bee).;' o~t ':d',o,eJ from Cc l,CJr::-,:,;10» K2,:~S8.~ :=c~3. South Dakota .. 
Seedling ICharacteristic s a1'8 beio.';.g studied unS-s!' g:!:c:wth chamber conditions. 
Rooted stoli.<)!lS 9 establishe d see.,Ui'.:lgs and seed burs wiH be planted il,i, the 
field during early sp'ri:lg. Rat2 of str.:d .. on pl\,d:1c ticm and e longatio2 uno'er 
field lConditions ~,;,'ilJl be f Cl U l)'wed. (FUlI'Cost, 1Nild l1,f8 aI0.u Raz:ge Experimen t 
Sta:tioD. p University of Idah(\)~ Moscow D Id.ah~~ . j 

http:sampli.es
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Enhancement of eifec!~.§l. mixture of sil ' e,:x, and picloram on Dalmatian 
!oadf1~~ Robocker, W. Co Resul ts of a sin g l e combination of picloram and 
silvex in 1964 indicated a:a additivt: effe~t r.JI-,tt-Jeen the two herbicides on 
Dalmatian toadflax (Lina.r ia .da.~ Mill . ) 0 On J une 6 OJ 1955, 4 replicates 
of 8- by 18~fL plot ~" we re tre a ted 1A71th pic i0 ra.m o r si l v ex or combinations of 
the 2 in water at a volume o f ;,:0 gpa" Plant c ounts p r p l ot, made on 
September 23 (as ind i c a.te3 L'1 t h e table ) sh o'i\Y an addit ive ~ if not synergistic, 
effect from t:he combinatL:m ::L The resp.:mse o f t.he Dalmat ian toadflax in the 
1964, trial indicates that the ki l l 1 YE: ar af t e r tre3.tment wil l be greater than 
that shown by fall evalu3.t ion f o I l ~7ing the 3une tre a tmen L 

Cost of treatment with 2 Ib/A of sil ex , plus 0. 25 Ib j A of picloram, is 
approximately 40 percent more than treatment with 3 Ib/A o f silvex althoughe 
the 1964 results shm,7 that t he combination she ·ld give excellent control. 
Final results appear to be dependent in part on age 0f stand at the time of 
treatment. None of the tre (:ttme·.~lts with pic lor am at rat.=os up to 1,5 lb/A in 
1964 were effective in preV'3TCi:0.g a heavy Lein: ;'a sion by Dalmatian toadflax 
seedlings in 1965 . ( Cr 0ps Re8e~rch Division~ Agricu l turai Research Ser
fice, U. S. Depa rtmen t of Agric:rl t u re and tr'.e Washing t ::)'Q Agricultural Experi
ment Station~ Pu llman~ (:OOP21' s.t i n g . ) 

Average number c£ Dahnat ia:l toadflax p la", t s per p l u t surviving from 
treatments on 6~7~65" counted 9-2J~65 "'" J- • ....... ~~, . 

~~ 

Rate; Plants 
Herbicide IbfA per aplot_ 

,,-.--.~ 

None 60 
Picloram 0,5 13 

1.0 4 
105 1 

Silvex 2,0 6 
3 0 0 2 

Silvex + picloram LO + 0,,:2.3 5 
LO + 0,5 2 
2.0 + 0. 2. 5 1 
2,0 + O,S Tr 

a
Crowns or adventitious stems from roots 

G~'1tr:2l of lt~!§;:~..b~i~St~2 i.~dti l:;s.~.~':;9_c~C~alUi~)L , 2 with ~cide~.:. 
Kay ~ Burgess L ~ A. Ii , l'1urphy~ an i w, Ho Br0 )ks .. I t31 i an thistle is a(. 
common weed or. sheep b2dgroun ds and road sho ,).lic Ts ir ra\1ge l an ' s of the north 
coast countier:; of CaUL.Jrnia . I nte rest in contr J l s t ems ma:inly from its 
aggressive nature .. ob(u.."",h~~'S,. .;wpe :-)r2.:;lCe~ and pr i',~ !zly chara.,::te, ristic.s." 

Trials were conducted on t h e DC Hopla nd Fie ld Station to determine the 
optimum timing of 2,4-D applicat i ons., 2~4-D b:1 t~')xy c; (han o l ester at 1.0 
lb/A wa.s applie6 at approximately 2 week intervals fr om February t.hrough ApriL 
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Thi8tr~3 app,f;2t"<::' i t ,::; D2 kHL·,-l " j' 'h1s c erbi\.'i::e, cJ:: s,H, datr-;s @f e.pplilCa tiOv, . 
H OWI2'V'c'l' v D.3W th:L::; t h:~ ',;; ',o,J ',,: 1 1 G':r''': 20 tG "; I:;.":rmi:~! ;':'U. t:hT\Y >:; '- ':- 'Cl.C t !:&iEJ period ~ a:'''nd 
Q!i,ly tt.e la.test ~.PFIL::3.t ~" ,~,,), " :'2.G 8ti.CC<':3 r.:: :f:vJ.. 1.:~, ::.:t~ :".::.:::t:L '.g i~k' i<l £Qlm9.t i.©l.l'. o 

.l,;}, ''), :~ 0i·;,"t i t"ll:rd.~ t:r:f. .:: I E: r !:" "f:-,h;;;:h :: j :lYiarc·,'-', LJ " 19;:5 0 a ' :3.J'iety ©f me.lter= 

ial :::; 8.t: :'l. r C:"'~,~;i;, I:':: -r a t·':'B ,,:;i~~ ':· : :3t~ :: . 2./l"1' 'l:c l c zy etl::'1,::!,::<:ll. e t ~:r at L 15 

IbsjA~ pidu ':m,t 1 / 8 r iLl ,p 6,::,.1 P::O:I',",';:".1dt <it 1.0 E ,/ A g3:,Te \C~2t!.'<Jl for the 

re.:st c:E tk.C! ;2 ?:; ,;:X)":' ;J~::"'~' :&:.1,ly d',:;,: to th:? re8:U'; = ct: tb.'::- i3S r.iC,roicci d.a i5l ei h !' 


iT! t hE' s o1.l 'J;!' CC t !-£ Y ;:;;)::":i::. i 0 -: 1~ -'l, p ,a~'!t l1t,,?';:Q:'i ;:;, L S:i:J.. c;'t:il: itt L O !J,bJA
n 6 

a.nd 2 04 95~T t u t x,,-:y Ftha.: o l E- 2'c ","r a t 4·00 It!A ',\'e:r;;:;,': t ~~i?'Gti"V?o 


Pa'!'c;.' 71 ,:':'.t app H <i.i .4,,~' ,dl 8 d,~';d Ap:t:il 2: ~ 8.'~ G 1. 2" ,ti<~ c01:.t rGl l at 0.5 Ie/Ae 
Spr2yi:::-.g wit h p s.ra.q,, · :~..t ie, Ap:r.:U~r .Y!a)· be ('rJ:r~ s C'.:', 1 is 8'2. t ;"ppe63's to be a 
pC3;sibl~ ti'eatme[lt . j t;i-;:.;:.r e:r;:fk;r imen t s ( upc.'~\l i :3hi.:. cj) :::.;: :;;e 8!'1\JI'iI.:' t t,E,t; spra y! g 
g:ree:'1 pl8.~'.t rel with p(i :r r,.'ql], .:~t p i. ~ f!; ?,X;;;>S t l-.E \,l'L o t 't.,i:' I, l ev'.:l aT::' r~2'::i lt , i:!. their 
't-e i r .g m,.:reps.latab le :L:t the ' ~r: y' B t:".tt:-. As t~'~i::t1L ,::: G b,;? ' "(" 1:-'21::C: k1<:Tff,:~ to <C01[',= 

taL'! t ozi «: le"v'ei8 0 ;:; t . itra.'t~:3 D samp i e os of It:'.Li a: t'~: 1, r?c! ,c~, i:2 t~:e 'bI. m s tage 
were t e s tEd fiJI' 'litI'8.ts o No r::i t:r:at => '.'l.it n:,g~ :. ik.'(,;,8 : :v'-:L" ':'., ::~ F:'t':dD. t h<) l imits of 
the t c' :3 ," • 1'2112 p r::ol.,:~~ C()'Tt (~ , :~,t We,;:' 11 f ,,~ 'r ct?~~.;.t ~ ~';('.e", '; w ~:t ~ 01: 8": l 'c,,'I;:d &:0 
re.a.di l y .eat I ta.U.&.Il. thl..stl"" i, '.:!. the dry bt ",::e. ·J7:::. :,t~,e]~ i t 'V73.S U)lCu ;r(iF ~i.th 
pa.raqu.&' t o r l iZ ,ft t 0l m :i'('F:!:'2 I , (;'.\,tUt"Cll_yo 

me::?,t of Agr ono)'m)i' ~ )[))a\ i3 y0 

~ed do:rm,;;y.JELb, E'I':"'~~Tf!l!~~~~!~z~~C :~T~' ~L1 3:@""Jle:n!l>.ons 
Williams ~ Mo :;::Iilbur n. Seej j ( lTil1<iA!jt W".3 in:i8s tig a"tE,j in :f .:nn : p©ilB~ml©\llls 

ra.nge p la,n t rs ~ ], 0'1)7 ll ~rb;:pur p !::ell." h L1iu"Ill n81.l"k') :': '.Li. 21.:8 ;;'::: ::;' ; (o.)iJ!, l iHr'kfjpll.lllf ~ 
])elp:hi::l :".iliU b",rbeyi Euth) hut~u.i:.",:,~:e~ 'l&.!'i.\;P:;::r ~ P2 ~,;J'r iCliU!:n. ())~d.~~nt,+ ] ::; ,3 S\, 

" ' 1- 1 11 1 ~' " 'il • '~o:;:~r;::~;:;, ::~~.Ta+· o -=:= "";" jC '7"~',;;t"":;;::r :;: ;t' ,- 11 "'~', .. ' ,e'l.. (":r ' r~"":; iC" I"" ','rn ",; a:!e""'.Jl"" !I'll Cr.", ...':I6 , ~-'--~ , IJ'J .....'c,.:;' ~" 1-1.. . v.. cib(6..'<._' .~.., ':'tiil!. -' ..1 ..... . p \7 ...... oI:I.Q, '_ <.o. ~:.u. \r·L,J... _ ..... , ._ ... , ..... .... """..:~ .I...'u. .!.. ,....-',-" ~\,JI. Q P "~19' 

were F l :;; \; ~ d :L~ p l ::'l.st: ic 8rr;r~e:a b~g;!.ii. C'~t;=r~ 75;:;::;E;i:~"ih: t~g8 wet>~ l iiil<& @ll! 

th;~ :i\ rE,'s t :f ll.0LJ:i:' i n tr_e r;a.d 18 :Nat:i.GC'.,'F.l E\,\l','e.!B' 0 Tbe tlf'e\& w,st'e Z'~~@'I}'~:f®d 

biwi2ekl} f r om FetjJ: ;j :l.' <:~y :J '3 Ma,l'rl:h 20~ Ji.965 0 5l\nllf<l!Y ;#(~ ,tl'1 $"1Il:tint t h® 1l:©11r:s«;... 
tic?:! p;2.rio:; '::' "'8.S ll.O f E:li t o bcd lL tem j;'J<;; l .a.t U t't' ~-~,@ 1,"" i:w- :iivt'il !i!' o 

S""E:':'s of a.U S ,::,-:, d 3 3 ";..;,ega.2 gfE;riTIi:l:itL"~ '<J::': ~ ~Z' t!it~ !.St::. :'J'W 8.00ut lP'e\blIfIlf! 'S\~Y 
15 0 By Yi.s:rch 20 ~ tl:L? l1's.ju)1'it y of a U . spi:'d.~; ::il h :;d ~'-=:::1rt' T.:atEuo R@©t~ pell'l®.,. 
tre..ted t ile s<'Ji l 8-LS 1l'l'J.c,1'l. &:i[~ ~ i:),ch or mc()r~. ~c~ Jer ::::', l&t'::.;~~l «;(\,):ltHt:!l.on~~ , 
dormar..e;;y 1 :5'3.'/::;0",1" .:..~ wO!'1.t h:3 f..:>?;' th~8e tBpe.d. €@ .. '!'.til.iS fd~ h ~©m!i'1Utr1;d f!'©iIl 

the fir s t pennar;z:;. t 3: ~o'N:[alL By 'late M3.r~h 1:.'1:::2 majt'lrity ~:f: th~ · 1&..i»le 
se.edsL,3:,,"e t. ,c. t 2 gs!'"minated a::i.Q p rodUCEd. ~, 'f/7i;U-d !!":G], PEri r ©0t. . 'il.'lhlrE 6!le®@Jl.b", 
resumes d C ... i"/S grJ'wth.s.f et: S:,1,'W me l t i l1. l a.t lB }1Gl:il' ~;C eexly J::me . 

We t';s."J(;:, d lJ.flLic;:.,tei L k 3e :r.e!S:.i.lts in, th~ gE~or2to:1:':1 by h(Jlc". :l,:: :g ~.,ed in 
:satur6,t~o \;t:-)it ,s 89,rd 5:1: :340 j~ ± ,J) Y. 3~ ffi,;nths. Q :?CB c(.ltLn(?,:"~y is ~TOke:!i v lark.. 
spurs 3 <:1:.ni:'1,StE' best 3" t .1 '00 F., \flihil~ W2.ste'::'1J. fa.!.8 r2 k: =J,12.bc:r3 [S€;E; <t1 ! e rmins:t@f! 
we l l!. E'.S'Q'm ~O t,) 70C: ? ;,:Cr <3 j?8 Res ei-J,rrel1 r.i"i. fli0~: ~ A,;!;:tic'lllLtraJl. Re8e5:~:, c,;h 

. Se:r.vic !,:; ~ : c g. I:;", pe':f'tlIl .::,'.::.1;; \~:f }:_sri.z:ulture 3.-::d '(~~ '[tali!. Ag:r1~:;;J.At\kra1l. EXl='~d'iIlent 

Sti:l,t i-:::r J.~ I-og:,;::'., ~C;Cf1C=:l·G~U,.'<~ .) 

1" '~ .,,'.... ",,-, ~, ·II CI,... t ".. , '; ,.;: c 'il · · 'i-!Il.", ,,, ,~ f,Sel1 "<::.1""", l i1 '" ,-'l'-''''' r' -::AJi)7:3h .')) Str....ud, :C""Th~1.L:' -.:-==~~---= _!... ,,~~-~;:~-::~~~--'~.~.-';;'~.-::e~~~. _ '-' ~~ \.J ~ v 

a:2r:l Ls u',ee'!.1r;; ", • Baker: • ::;', 'Ii :;:; of t h , mo~st pr(lm:! .3ing cth(;!'ilIi@I1,].!,) s e llelCted f :rom 
p:t'rEvi00.S 'ter:ts (i,.r ;fNo fo"~ 0 b: c ~'5 ~!:;::C" cch Rep"..J1:' t p po 25 , JL9 t ·;; ) were applied t o 
na_tive :ra:"..;,ge !a:·~:a, a.t tt:.r;? .:: wU eiJ.y 6epa:r.a;~ed lL(,)~ L",i;iCl:-'.:3 f0:t' <C@l':ltt'l'J l rOf d,'lJ.biID!.9iSS 
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':3e18gio e 11a dens a) , These treatme:1ts were applied in tr i p licate to half
square-rod plo ts, or larger, with a knapsack sprayer in l ate f &11 1964 and 
spring 1965, 

Al l vegetation~ except clubmoss~ was clippei at ground level, separate d 
by spt;:cies, dried and weighed. The ma}Jr spec ies presen t: were Stipa comata, 
Boutdon&' .sracilis, Agr~J?.vr'Jn smith ii ~ Koe leria .£EJstata a na ~are" eleo chari rL 
Their preva l ence varied with l o catio. , Other species found we re grouped i nt0 
miscel l aneoU>3 grasses, forbs, and shrub3, 

Est im.ated percent cL.1bmc ss control a;:tciyicdd d&.ta are pre:o e n t ed i n t h e 
following table. Results from certain treatments made in t ri e ""prin g of 1. 964 
are also given; however ~ they' represent data ftom only t',;.!O locations , Fall 
treatmenLS were generally less effective than those applied i n the s pring, 
(Montm:~a Agricultural Experiment Station~ BozemsD. ) 

Effect of several chemical treatments cc cL.lbm03S contr ;;l and yi21d of 
vegetation at three locations, 1965 

Percen t c1ubmo "' s Yi 21d o f to t al 7e ge t at i n 
cont r ol'" expressed as pe r-ceat of check'[~i~ 

Rate S'ering Kill Spr b .g Fa ll 

~b~, ~ ~~ 64 ~C_h~e~m~l~·~~~a~1____~1 " s~.,~I~~~.~~6~4~2~=--=S~5~____ 6· 4~.~_=~=-~(~~2 ~ 
Ammate : .5 5 . 44 132 113 
Ammate 10 ,91 4 3 126 12.5 
Anunate 20 98 100 61 134 122 109 
Atrazirre 1. 71 33 25 108 140 112 
Atrazine 2 83 86 83 122 91 104 
MOG.urol1. 1 81 31 1~8 139 12 14 1 
Monur n 2 99 98 96 11.;· 2 109 117 
Paraq at 
+ X~ T 1 .+ ~ 7~ c3 831 

11Paraquat 2 90 39 132 199 
,'l .~Pic10ram .~ le9 8 ::I . ' 96 

Piclorc;,m '! 
..t. 65 12 no 108 

* Sept 1965 - a verage of t " e three locatio~s. 
** Based on the 1965 harvest - total yieli from th9 three ocarions, 
lOne location only 
2 T"7(j locations 

~e~onse of clubmoss (Se l aginella den~. R~ ) ~ ~~,f S:8ted r ar-gelan~, t o 
2itr£ge'':1 a n " water. Strou' , D 'l H a1:'.d T·aurence O. Baker. Cont r ol of c 1ub ~ 

moss resul ts in a:1 immediate i ncrease in growth of a .:: s oc ia tE:.1 g r asses and 
forbs, Tests conducted ~y the Moncana Agricultural Experimen t Statio:! ha'7'2 
shown that reduced competition for mo isture oJes ".o t s eem "Co be t he princi pa l 
reason for this increased gro'Nth. Be c au se ci-:.::1:Imof' s d:::;,E' s not shade the otl!er 
plants, competition must be for nut rients. L : 8."L1 effort to de f ine more 
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clearly thesE; rc18.tio71s:'-lips, nitrogen (0 ~ 50~ 100 i:'.~.d 150 lbe 0 per alCr~) and 
water (natural precipi t 2t l.O::! + supp l emental ~,;IC'.tcr to make faD 1 and l 1.lThchem 
per week) were appHed i n a split plot desig:: .• 

At the time the st:.pplc>k9.ntal 1),7c'.tl21': ,,;&' s appli.~d each t,;-:?ek the precipi... 
tation r eceive d during the pre«.'eed irJ.g 8eve;:~ days W~8 deducted from the t~tall 
water desired. Dur:: ng th.s dura.ti ':h-. of the t",:st 2" 93 inlCne:a of rainfall Wil!r~ 
recorded. To tal s'Jppleme~t8.1 1;f2,ter added amf"lJ.nted to 1.011> 5007 a.TCld 13.07 
inches for t he .5~ LO a-J:d 2.0 inch per week. tr8atment6 • 

. This test was carrh::d Out Oil a r:at.ive raug(~ during the summer of 1965. 
Clubmoss provided sbout 70 perccEoL:,t gr ound cover St1' R2. iComata ~. Carex~.0 

charis p ]E':.lteloua gracilis p AgroEiron Bmithi1~ :&>!.leti.'!EJisS!~ and!2! ' 
secunda were the other.' pri:'1cip.;'( plant specie.s pre:se,'!t in decreasing order 
-;;f prevalence. Nitrogen treatments were applied t o tripli.cated rod square 
plots. Water t:,reatments ~ comprising t h e 8ub~plots ~ were made each week, 
adding sufficien t water to supplement t he natura.l prec1pit;~tion to the t '<il.tes 
desired., The water we,s confin E.i to t 'ke plots by meta,l :dl!7.g~ driven into the 
soil , 

All vegetati n ~ e~cept clubmoss D was clipped in At::5ust to ground levl!lj) 
, separated by s pecies ~ dried a,no. weigh--d . T.he tot:al yield of veget13tieTO. 
expressed in grams from 18.85 s~uare feet f@U()w' ~MCJnU.n3' Ag:ri~ultut'@l 
Experiment Station , Bozeman.} 

Total water = inches 
~r wee.k o 

Precipitation 19 Q 25 139.79 1~O.16 112.33 
,. 

.:) e"'o31 l U r 60 117 0 01 214.68 
LO 106.96 149 " £~7 200.10 273.19 
2.0 107, 09 1!,O~ 62 328079 362.14 

331. 62 56L4·8 866.06 1,O~2094 

http:MCJnU.n3


.)l.::.b y,z.ar u!'li a.bsU'<ru<ct$ ~Olll ifl.\l,te: t@ :ll]'1l1!l\@~D:{L~@ t U'i!C':l ~lhli)ft f~ll'l ~mph$\~b fifo. 
slDlll1e tt:t:.endlC<li.l BlCree:1.i::?g to d~vell\O)pmiElIDlt @It w@©~;r pll./[>~~ @@:llltl'@lL 5de:n~~ for 
support IJif bRLd llImnagemen t objlS~U.w@!¥. W.l1n®@!iil &lft!lIlt:t'b~©tfli ~~ll"1S ~U\1bm1tt~d flfl!ml 

fou.1' !U:,~\t~~ p with eight from Or_~gOl!&D tlhg®® ftr©m 'iy@mi~1I II-JlM£. tw~ effi~h b:~m 
ArtZC>:'I.8 a!'!d COiHfornia~ lFlJ;re~tl'Y s,\t).i!i\ !'ilIDlge mlilffii£fj)~!ffi~ @1ID~~ lCtt lt~~i!l\ l'te<t~i:~r~d 

roulhly ~~u~l emphasi8 0 

:?hydC' logy of hribicide a~tt1@1!l :h ~,t>l!'@£<!;:l'r'.!B~ fl'(G1\i t Rtlr?® dir~<eU©!Jl~ by 
wor'ite:u iln different regioIJ.c. StU\~bl®l~ @f lbltl.&@l @\@ma~~y a:,lr® 1'13ported by 
GOOdll.!l a::d Be~kel' ~ f:rcm IU.vertdd<e, w!t:::1Ul® It©.jf 1!.gc"~~(!;1B @f pltr.E't~ \Water rellaU.@n.~ 
in j'U.:'!.iper <C.c»ntYCOIl 15 rl isttus~ed 1m. a r<!p l1JJl't f'll'QIll &1t'iL ~ '''1A8\ tyJ·Qlhr.a~@lrl\ 0 NQ)l!:'l'h, 
8.t C!r~$cm Staite I n i 'erdty ~ pl'~W1a;M ilf:',dlllutb!.~@ tb.~ m.t ffi~@U.(1: dUfer@Jri!.<C.®8 
between ph~no~y a~et ic a.d butyxi~ ~~p@u~~~. 

E~~JlCJ,i(Cal IlItudi es were r®p©1!'tle!clI illil thli'®@ <1l'tl~tlrcffi~t~o M<cKeU ~M lG@o\<ii!lll 
fQlund important moht~l'e ~oztrilelt'viAt!an ~ll:h:@li:l1©~® 1@ lblfWlful <!: @l\lltl'~l tiiu!n-a 
with re$pe~t tQl grass see-ciingo ~ratk©~~k1 h~6 ~@l\llt~i~ut~~ f~rth@rdat~ @l\ll 

~au~e~ @f brush en~roachment 1l\ll ~outhwei~ Or@~@~v w~iRe Bewt@~ h~i f@ul\lld 
that ~0l!rnd:lt1()n of f orest reg;el\llelral.u.~\Ol lMly ~@! @f !l'l'ill1b!lJ~ gfffiU~U:Jf l'ife~t@lf MlPH1»I'- CT1(-' 

tan<C.e than degree of brush ~~Jri!.t~@A 1\Ol r~l~~@@ ~~@@~~t~. 

Dominating reports of herbi~id® e~per1~~~~ ~li'@ r®~l!l\lt~ @f p1~1@r~ @n 
a wide va.riety of spede~. Genl!rd <effettU.w(~\ID,®gjf,;j @f pl1<e:n.@r@1ll. :1i.~ &>.pparell1lt 
in mg~t ~tudie$, but several report~ 1~~~~®te th@t mi~~~~e~w1th @th~r he~c 
bicide3 may improve performan~e ~f pi©l@r$m f~~ ~@~~~@l ~f $@m~ ~p~~:1i.~~, 
while other ~ompound8 may provide the s~me @r ~11~~t~y b~t~~~ c~~t~@~ ~t 

lower cost on some picloram~re@1~t~nt pl~~t~o ae~i~~e~ a~d ~@@t $~~fti~i 
may preGent problems in fore$/tlt'y work. A hi~h ®~&'llil@lli~d (Qllf i'<e~1!.l111.u p~l!' d©Uar 
~f ~hemical outlay i$ itill m@ill1lt$l~ed ~y 2~4w@ ffi1lil~ ~~~ D 5QT . 

Herbid.de residue in stl'f2amfl@w W8J.\!i illli!M@\l,~iolrn®~ 11!i\ tw@ p@pC?~~. Nl1:lllt'd.fi 
et a1 $ found amitrole <C.ontam1nat!@~ t © b~ @~ @h~.~1!.l1~~t !@1lilp @1lil~ prob~1bly 
negligible ha~ard~ in Orego~ @er1~Jl b~u~1lu tr~ima~~@& J@~~~~!Jl ~llil~ Walt'~k~w 
fOUltld Uttle pidoram in streamflow €liter ~)!(}@'•.dl©a@'lt ©1}~~~)li!@~~ ll. Il:r®atmellilt .. . . 

R2$POn~e of ir'riga ted. one .,aeerill Jr'IJI~:[:ff~r (~1x~-1.w~.=W©l!ll©9welmt~) tit» f~U.al@ 
appH£.a.t ilOn~ of 2 @4~Do JohnlSen~ Th©m.~~ N. ~ J'l'o tlhlh !8t\llQly'Wlll,$ d©l:lle i llil ~llil 
attempt to $ep2rat2 IliOU moi!1l\t~l'e fi'Cl\:ll ~©U.vc~ plLs\!ffitt $l'!}wth lE'.ff $., ~t:~ !JIp@~ th@ 
respm'8<e li)f @ne~i8ae;j juniper to f ©U @i@ .®;iPrpH~Q.U@'l1lm @f 2~4=IDJ. (Gr1!ll'iV!¥!."QlUy~ 
jun,lpe.:c1S ha<re a b,:cge vs.!'iatio~ in r@@ht®1fll©@ t@ ~D~"IDJ $ppU~ati@l!i\ Iltlmd1:?l 
during the $pring and summer gX'ow1\1).1 !je<ffi~©tm.~. tl'e ll~~llri~'lillit~ w®re made dUl'illil1 
the sp:dllilg drought ~ of 1962 e.nd 1963. T1h:® IJpri1!il~it @iE 1~®4-li1IIMll 1965 wer~ t@o 
'ii;et to repeat these teste. I$©ll.at~d.9 4=f@l\lJt~(!;~U~ @l!ll® ~ f!3I?~d jl!l\\Thll.peri4 at 
De~dma~ Flat~, Ari~ona ~ were treat ed 1~ ~ ~~~cl~~g~~ ~R~~k d®~1I\Ol with fiw$ 
repu.©~u.onl!i each Ume 0 Irrilmt$d tr~~1i we!'@ fll@@~ ird.l~t,~dl with 1l. 1!m©lh\ I!)f 
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water impounded ' under .. the tree canopy 8, t t he stb.rt o f t h e test~. The PGBE 
ester of 2/i= 'Ws. s applied to ..let the foliage 'I;i!ith 6. c O::."E:2 trc:.t ioTI. of 8 lh.Ii 

aehg a t -,,-,u:i ous i n tervals following irrige.tiun. . Resf,,::':IlSe e to tr:.e, 1963 
treatment;;; are shO'iNn through 1965 in the accomp 6,''1yi"!:: g t &: b le 0 Respon 02 8 to 
the 1962 treatments were simi iar 0 The i nitial soil aLi :.' li;;'.ge moi. tures 
were 1.0,*2r 1:1 J une than iI1 May, 1963. It app2s.:r.8 tn.s,t miix i mum r ~ spons i s 
obta i n e i ~!ith 2 ~4=D applications m&,de 2 Clr :l <3. :=1'y8 ~ o l1.oTL g irri ga.t i on . 
This is also t h e time it takes for the foliage mo i s t u r e con ten t t o r ise 
follmving irrigat ion . These data offer a pos s i b l e explanat i on o t t he cause 
of variatior.u3 L:l the respons e of junipers t o 8i.lmltle r ap pl i cat 0::18 o f 2,4-D 
in Ari zOLB.. (Crops Research Di-iision~ Agric-ultl;. rs: l Research Ser irice ~ U. s. 
Departme:at of Agriculture~ For. ScLLa:b o 9 A. S. C.;. F12g:;,;t -: ff~ A.r izon a.) 

Respons e ,:: f irrigated and non-irrigated O~te~ S 2E. ":, JG:::,i pE-.I.' s t f o lia,ge 
applications of 2,4-D 

:Percent aa:£arent 	 i ndi lCated timet 'JL~il! aft 21~ 
,

Trea.tment 	 1 mo o 2 mo. Lrnqo.~_ moo 1 yr . 

5/63 
1

Irrigate d ~ 29th 
Irrigat '2c ~ 31st 
Unirrigated ~ 29th 
Check 
6/63 1 
Irrigated ~ 17th 
Irrigated ~ 1 9t h 
Irrigated~ 21s t 
Unirriga t2.d ~ 1'7 th 
Check 

83 83 
79 78 
54 73 

0 0 

72 75 
88 82 
72 89 
42 54 

0 0 

82, :9 
85 7!.t 
EL IS:.: 

0 5 

Q.!t. " c d 
83 8.'3 
8:2 8:1 
.5 1 

I .~. ' . 

0 ., . .' .. 0 

5~ 
65 
56 

0 

;- 9 

82 
85 
.!La 

0 

2 yrlS . 

46 

69 

46 


0 


52 

78 

77 
40 


0 


1 	All irrigations were made on the initial d:l. t;; of t he tILtl . The sroil was 
then a ll we d to dry natura lly with no furth.2T. i.rTig3 i o::_. 

St ream contaminatio~ith amitrole fa ll, ':'::b~ Ln:i.s}'t cd~:'.t ru l operations 
with .:ul1it role-T . Norris ~ Logan Ao; Michael Ne'(.Tt c:J. ;;.::.-,,:;, ':'a.l.o~ls:\l Z~.vitkavoski. 

AmitrLl1 6~T i often employed for the control !of . '~ <3J.i:n<..; '_ : . =-:r :t'y ,)U fo r e s t l ands 
in we s t2rn Oregon. As part of a contL: uiI g L .ves cig".t i ,::': . of e ::.vi r onmenta l 
contamiD,a t ion r e ,"ul ting from chemic"i-l brush ,C'':' '2t .) Jl. u p..or-5:c1oc1 , a study of 
the 1 -:'<0 13 f str e am con taminat ion fo l lo';;iJing 8.FPiicat i 0:: .~ . 9,mitr"o le~T wa s 
made. 

Tic stu dy area h:c l u ded treated portici.ls '- f (:: ;':>: , ,=,1': ,,1 sma l l -,;,:'s,te r s hed s 
near H2'bO~ regon on the Siuslaw Na' i ond! Fo:",, ;::: t : ': ' t ",.:: C • ..! .;:, t Ri n ge, A 
total u f 12 sampling points W2re establishe d r;",~tgL_~ fl'uffi i mmeaiately be l "w 
the treat e d areas to po ints which were more t· .,2,'lJ. a mi l le' dO-INn s t ream. The 
re~ults Ot analysis of samp 1.es from five "amp l ing po l ,e, s are. r e ported here. 

Sa.mpling point 1 was l oca ted immedlate l,v- b~li 'j,i the t o';L1Q",TY of a 21 
acre uni t, Sampl e pu i y_ts 2 , 3~ 4 a:Cl.d 5 are l 'JCG ,, ' i,:t a di tf2 :t ,~:"1. t wa.tershed. 

2.0 
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Point 2 was just below a 14 aq:re treated Ilmit 9 and point 3 was ,just below a 
pot'tiO:1 'Of a 52 a<cre unit. P(\)int 4 was abo~t 14:,00 ye.'!:C1e beiow.eampling plOints 
2 &~d 3 and sampled effltient fx~ b©th @f thesa points as well as from anoo 
ther treated area. The total t~eated ~re~g~ up3tFee~ from poirt four was 
t06 acres. Point five W~G about one mile do~~vtream f~cm point four and also 
sampled effluent from 106 hea'i:ed &Cl'SS. 

Al~ the areas were tre£ted o~ J~!y 19 with 2 lb/A of amitrole~T i~ 10 
gpa of ~J<7ater. The app lic~Uons wer@ llIl&\de by he Hcopter.., Sever411 IChelCk sam~ 
ples were coUected prior to spll.:aying and nmnerous samples were collected 
from these various points the f:I.:rst 3 da.ys aft~l' appl:i.catiot'l. with adc.H.UolD. d 
samples being taken at interV21s for several weeks. 

The analyti~al method involved the removal of the am1trole from three 
liter aliquots of stream water with Dowe~~-SO ion ex(£;h~ge resin. After 
severa.l clean up steps, the amttrole was determined ~o:n.tOrimetricaUy with a. 
Klett co l orimeter at 445.505 mu. N-lnmpthylethylem.ediam:!:ne dihydrochloride 
was used for color development. The ~hl$«:k samples hmrj Sl!l "amitrolen back.,. 
groun.d of 1.6 ppb ~ihi<ch was ve~y lConsifStent from sample til) sample. Recoveries 
of amitrole from spiked (£;heckBWaB reasClnabll,y \to'~si:!lt$TIlt at 70%. The me th d 
described permitted l eveb of amitl'ole iKt stream wat~r as low as one ppb to 
be determined with a high d~,ree of ~((JITnfidellilce o'~-"', 

The data obtained were gr.~~h~d sa a function ~f time afte r treatmen t " 
end the data reported here ~1ere interpola.ted fzom. thalt graph. The de-t al were 
~orrected for b&ckground 8 fid pex~ent rec@very ~md a~e expres~ed ae ppb of 
amitrole i n the atream~ 

Partl1J per billion of amU:ri'~J!.e in &3tl'l!&mlwat&ir 

Time after treatment 
~ 

S amp 1 1 TIl. 
,, P \0 1 lri\ t -

~h(1)Ul!'8 > 1 2 3 4 5 
-~ 

5 min 0 400 30 0 0 0 , 
1 hour 91 1'1 90 0 0 
2 35 20 lS 40 0 
5 15 8 14 U 0 

10 4 2 .3 2 I. 
15 2 ], 2 1 0 
24 15 15 8 3 2 
36 3 2 11. ll. 0 
48 2 2 1 0 0 
72 0 0 0 0 0 

~:-~ . :::iIE .. III ..-.. 

No detectable quanti~ie.s ~f amitr~le wel'~ f ound i~ samples ~~llect ~d 
between three ,e,n'4ft~e ~~daYII !'<afl&\!f_l2atment. 

In an of the situations sampbd 1Itil thh st\\Miy i!:ih~ streams werre i nduced 
withL:l the bou~1daries of the t:reated are8S. We believe thh to be one of th~ 
major reascms why the conce~1tratilOn~ of <eh<ami(;SI]. SIre g,tmeraUy high~r in this 
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study than thQse found in other areaa of the Coast Range treated with phenoxy 
her' :iddes o It is interesting to note the lack of amitrole at point five 
which is only one mile bellOw point four. It is apparent that diltution 
through downstream movement and absorption of the chemical on cclloids and 
organic matter has substantially reduced the level of contamination in a 
s,hort distance, Similar situatiQns were found in all cases where the 
samplir;.g point was located some distance downst:l:'eam from the treated a 'rea . 
Yh,€' ccmcentrations of herbicide and the length of persistence found in this 
stu.dy are not believed to represent dangerous levels of contamination to 
fish in the treatment areas or to downstream water users. 

This investigation was supported by Public Health Service Research 
Grant WP 00477, from the DivisiQn of Wat~r Supply and Pollution Control, 
(Oregon Agrl , Exp. Sta.~ Oregon State University~ Corvallis.) 

Chemical contrbl of canyon live oak, Gratkowski, H. Tordon 101 (a 
mixture of 0.54 lb/gal. of pidoram plus 2 Ib/gal. Qf the triiso
propanolamine sa.lts of 2,4~D) and picloram were no more effective than 
low volatile esters of 2~4~D when applied as foliage sprays on canyon 
live oak (Quercu~ chrysolepi~ Liebmo) in the Siskiyou Mountains, Twenty 
!lUmbered shrubs were sprayed to drip point with each of five different 
formulations of the herbiCides in water carrier$ on July 22, 1964. Results 
were rated in September~ 19650 Means of response for the 20 plants in each 
treatment were : 

Shrubs Top 
Rate dead kill Defoliation 

Chemi lC al =ahg= ~ e> !~C> =- <C ==%= =-===%-.,-== 
~ 

Tor doa 101 0.5 0 0 0 
Ta r don 101 1.0 0 45 96 
Tordo~1. 101 2.0 0 54 97 
Pi,c -Qram 2.0 0 36 89 
2,4-D 2.0 0 52 91 

~-

Pid. ram was less effective than either 2 ~ 4=D or TOlr(iam 101. Al though 
shr ubs sprayed with 2.0 ahg Tordon 101 produced a smaHer number of basal 
sprout '" than those sprayed with 2~4=D9 the d!ffere~lCe was not great enough 
to :t.l~ ,:o f pr a c tical valueo (Pacific N. W. I'or~:s t and Ra~ge Expt. Sta. ~ 
For~ s t S ervice~ U. So Department of Agriculture, R02ebu:rg ~ Oregon. ) 

~d soils induce sermi:lation of mouv.:taiCl W itethorn ceanothu$ seeds. 
G' atkJwski, H. A laoor atory=green: .o\Use exper:i.me~1t as shown. that dlOJ rmant 
seeds o f mountain whitethorn (~anothus cordutatus Kell. ) in forest soils 
are induced to germinate when forest sites are exposed to slash fires. 

Seeds were buried in fine sand, heated ",08;-i1 temperatures'· of 3()<J, 
45°, 600 ~.. 7So, 90°, 1050

• 120°, and 1350< Cel'ltigrade for periods of 4 , 13 ~ 
2,2 . 31 Q and 40 minutes. Each treatment 'was replicated four times in a 5 x 
7 fS.ctorial experiment in a randomized block de~igIl . Thermocouples and a 
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recording potentiometer were used to control soil temperatures during 
treatment. 

The 300 and 45 0 C. soil temperatures failed to induce germination. 
Some seeds germinated after being subjected to the 600 Co soil temperature, 
but maximum germination was not obtained until seeds were exposed to the 900 

and 105 0 C. soil temperatures. Duration of exposure from 4 minutes (minimum) 
to 40 minutes (maximum) had no effect at soil temperatures up to 1050 Centi 
gradeo Only a small percentage of the seeds germinated after exposure to 
1200 Co soil temperatures , and germination tended to decrease with increasing 
duration of exposure at this temperature. The 1350 C. soil temperature was 
lethal to mountain whitethorn seeds. 

Soil temperatures that will induce germination of mountain whitethorn 
seeds within l~ inches of the surface are developed during broadcast burning 
of logging slash. Light accumulations of logging slash are most apt to pro
duce germination-inducing temperatures at depths from which mountain whitethorn 
seedlings are most likely to emerge. Similar soil temperatures also undoubtedly 
occur during wildfires. (Pacific N. W. Forest and Range Experiment Station, 
Forest Service, Do S. Deparbnent of Agriculture, Roseburg, Oregon.) 

Ch(fffiical control of golden ev ergreenchinkapin. Gratkowski, H. 
Effectiveness of a potassium salt of picloram was compared to that of 
propylene gly col buty l ether esters of 2 ,4,5-T when applied as foliage sprays 
on large, mature shrubs of golden evergreenchinkapin (Castanopsis chrysophylla 
var. minor (Benth . ) A. DC o) in the Siskiy ou Mountains of southwestern 
Oregon. Both herbicides were applied in water carriers using a knapsack 
sprayer, and 20 shrubs were sprayed to drip point with each formulation. 
Date of spraying was August 1, 1963; effects were rated in October 1964. 
Results were : 

Shrubs Top 
Rate dead kill Defoliation 

Chemical ahg /'. % % 

Picloram 0.5 0 13 57 
Picloram LO 0 37 77 
Picloram 1.5 15 47 83 
2,4 , 5-T 1.5 0 59 95 

Although the 1 . 5 ahg rate of 2,4,5-T did not kill any shrubs, percentage 
of top kill was much more uniform than that obtained with 1.5 ahg picloram. 
This result plus less damage observed on intermingled conifers indicates 
that 2,4,5-T would be preferable to the potassium salt of picloram in broad
cast foliage spray ing of chinkapins with intermingled conifers. (Pacific 
No W. Forest and Range Experiment Station , Forest Service, U. S. Department 
of Agriculture, Roseburg, Oregon.) 

23 




The decarboxylation r;>f 2,,4-»5 in w OlQ)dy nla:::ts" Norris Logan A.0 

Earlier studies hav_ r e ault ,::d in s pe <cuJi.at ion that the super i or tran.sloca~ 
tion charact s ristics f 2,!t~DB in plant ,~ b liirelCtly r elated to the l ow 
degree of conVEr s i 1!1. c f 2 ,1,~-])5 to 2 jl 4=D ~hich h as been fou. Ql in the stem 
phloem o f one species E~~al1y i mportant t however , from t he sta. dpoint ofo 

herbicidal effect i-,7lElne s s h the ability of t he root t o make this conversion. 
Experiments wen" perf ormed t~ (l) t est he hyp\QItnesb tht,it different tissues 
vary in their abilit y t o r.e ta.- o::ddi:o;e 2 ~4~DB tOl 2 , 4~D ,~E'td ( 2) " determine if 
the same type of t is :;!" e from !Be-veral differretl. t woody s pe cies v r:.ry in their 
ability to make the !Co~verBio:a o 

Leaf ~ stem ph l oem @,!'1d r oot tiS8q), e were taken f r om rea a l der ~ vine 
map Ie II varnish l 'c llf cee.noti1u $ 1\ Douglaffi:-H.r al1d plDl.: der sa pin. see l ings 
grown i r. sand in the gre.e _1:.O~l l:l e Tis~ue 'rJ,j8.S lCol lelCt .d a f t ,;:;!:' the p lants had0 

been washed f r five mi _- ~3 in 5 perc t Cl~rc~ to l l we d by washing with 
distilled water 0 T3e dedred thiSue r;H'Sl.1S ,M: r ipps1 from the pll.ant ~ !Weighed, 

'/ 	 and pla.ced in 125 or 250 ml 'cde:runeyer fla5k~ e~uipped wit~" a removable 
I 	

center welL The tiser<.le "",SG i "1>cubate d, f r 2.+ 'h(1JUl'~ at 25° C b. the dark 
with 10 ml o f 2. 56 X Jl.O-2 M . !-~(; ~phate bu f e r ( pS (J . 9S ) !Co.•t a i n i ng 2 047 ppm 
2,4-D-l=C14 • On.e ml vf 1 pE'n' .or~t Plurou i<c lL- Ci2 W;;IS 2:i·'=.jsd t o tht.. l e a f tissue 
medium t o aid in wett ing lI,"axy s :rfa!Ce s 0 'the remo~,"8,b1.~ cen ter well !Con tained 
3 to 5 ml of O. - N low ~~rbojate Na HQ 

The r~.action w;".\& 8 topp~d with 10 ml Df 1 No H2S04 , and t h i rty minutes 
later the car on diox ide t r 3.pping solutiolr!. WCl3 remOV£:Q rom the ~enter well 
and barium carbans.te. prepar d and «:~l le!Cted i n the usaal manner and !Counted 
in aGo M~ Cou.r:lt e r 9 

l'he uptake of 2, ci ..DB by the tiBiSllle wafS detetmir..ed by differen~e from 
the activi t y rema ini::cg in t he medium after i n cubatl,.o!l. The madium was 
extracted with be:-izene whi(dl was ~ounted ~ith a liquid s <cinti l lat ion !Counter. 

Each specie8 w£s r2 ' lica t ed fiw(f:; t imes e::l?\Cept <GtSanothuG where onl y 
enough ma t 2rial was a7ai l a '::ile .:or th:r: 'c.e repli.~a<r.:i(;n~ . Ea«:h r plication r epre
sents a differt ·.1.t p l a.n t from wh ich € :lt.pe 1m t£l material was !ColLected . 
Inc luded in e ach run 01£ this I2jQ?'Er:U.ment ~ra.5 a 1C©~.t :t' Gl l f l ask cont a i n i ng only 
the inc:.lbati on medium. 

The carb:mate co~:::t.ing d.a t a we r e corr re(£! ted f o r sma lL l di 'ferenrce lS in 
respiration rates wM,ch w,," re (~b 1'Jer"ed among r .~a~tion fl slSkl:B . The averlSige 
respirator y r ate WaS 70 45 mg C02 per 24 hours o Th~ dat a <'ire exr.res lSed as 
a percenta ge o f t he absorbe.d activity whilCh WB,$ r covere d atll c)l,,+0Z i n 24 hours. 
The data were ~vJ.bjelCted to a!lalysi~ of varia~ ~e fol lowi ng l og . t raulSformation • 

.. 
~~~-=~~~-=_______ Le ~ lo~e~m~____~S~p~e~c~i~e~s~__ ~~~~a~"=;e s~_~S!~m .P~~h~~ ~~R_~~@~t~s~ 

~l.de.L ·~ .O ')' , 3 3,2.7 
Vine maple 2.8 2.1 12.1 
Ceanothus 004 2. 6 36 .3 
Ponderosa p O. e 1 . 0 2 0 3 9 . 3 
Douglas fir 1. 5 1. 3 4. 6 
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Analysis (Jf dat a. shoill' the,;t t~~re i.~ ll%@ ~Uf€/l:r@:!I.~$ ilfi pe:r<t:elUlt <i:~nwellld~1'l 
t~t7ie0:':' leav;.S$ alrui stem,;:; ~ lOut. tltLCl 'l'~c~i!;[i $i IilU ®'$d.e~ ~CKtv~l't~d a gl'<l)$fC.@l' 

P(s1' <i.~ !;'mts'~e tha1!li eUhsr the ®t®u @~ i.e.3,\)'@'~ ~f ~Im:f ,awehl ape4:ie$ 0 With 
l:'i£Bl? ,;.,~t t@ ~iff~re!2<C~: 1li in l':2i!;\.Y\7~1':f b:(l1)1U I'~@t tiwo~, theN 11 D@ ~il\l'ii1fi~ljililt 
d.U:E ~I't:;:.:~~~ b~~wee!lil. ale81' &~d ~f;;;a[:@tlhWl D @)f ~®~~~~m willlie ma.pi® Ill.l\'i.d plOln'.d~I'~~ii. 
pJ1't.ra o All othe~ d.i.f:20:rE;'t',~~~ BlrtB ffii,pifi®.:atlt @(t the ii'{)'® peT~@!l1t l®¥'d. 

Th~f3e 1'e:3Uitr.s <confini tho@ li'I.yp©tl.~@~is t1ft®t ~ii!.Bs®<!l typ~~ vIary im, thd.r 
al'1H.ty' tf() <t:O:r;,V6!'t 2A..D~ t@ ~t~~@o $~ 1mw@~t£:;'E(I: ii£'lfft<l'e1!1~et;;! ar® il~Elli 
arnC'J~'~ 3p(?,~i\!:!61 f©r 2 ,i!,~lil~ (f;@J1.'()'@J:'~11.@l!il !l!il tlj',~ I'@@t~ 0 W@ .11_ e:i:t~nt thbl ~al!\ 
be ~0ltrelated with the <t\ffe~~i'lV®iiM!1llW @ff ~ p4.m 1n [:J&ll'®eni1l!1 tl!:i3U. HOt\7@WC!lJ: II 
fm.~tc)t's @tnel' th6:1ffi th.e abiHty t@ m6\&t.e lth~ ~~\9®lfr.;\i@Et lilfe al@@ inv©l'~$d in 
dd:e£min1~g th<e effrel1:t:lxezt®~~ @f :!~C&"'~ ll ~1Lt&-,©~ th® I!bd.ity t~ dter 
!~4~DB t@ 2D4~D 15 wit~11y 1~~~tG~t 1l!il th~ ~~ti@l!il @i th1~ h~l'bl~ide. 

';1:hb inv!a8Uga,UCln W5i!$ Sw.PPQrtr&d by r(lJ.f01l.1l© ~~(;llllt~ S.a:t'U"~~ !.eSl!~I£I'~h 
Gr8~~ Wl 00417 D fr@M th~ ~iwi@~©l!il @f W&t@~ ~~p~ly s~d P~11~tl@~ C~nt~@14 
(Or~~on Agri~o E~PQ St~~~ Ore~~~ $t®te ~~!~®~~i~~D (®r~$li~i~o> 

. ~mi<cal ...son}I'~1l...$.t_!!~-;",~A~)~~~k~©v~~\! ll.<S~l) Go .t. ®1md 
E<) :f>.. AUe3? tld.!lJ fStWY W.zl1S ~@~~ill\41~E~ t@ a:@IIl@lI£'I'~ tYm(!\ &!lcttti'l)'Uy (flJlf JI»i£©~1lme 

(~=o!~Y~ l~ 3=p~©pyl~ne d'~~~@ ~~~~~ @f ~~4Q~~ w~~~ ©~~@~ f@~lati©~~ @i 
2!J4...JD) Q>'J@I:' e%teliJ.ce~ p0r:tc!~" @i!! I&p~U©@U.©lri!. :iS3r,.8e;~ ®~~®I111f~fl3b, WI£f5 tl'~a1t@d @llil 

fao~'e d :JlfflS:t'(;;::1t ~~te&l 11Th 1\.964 ~ 'E!h® fi1fet @l®,{t@ (0if &'i1DU«;~.U.©llil Wl!.~ May UJ. and 
t1he ll$Gt Wa!tj J1ll1y HOI 'lh® bWlttyll. ®~it@i' @i ~~I?;,"~ OlJli.1li\ ~~&J.=IDl (B~~~~ ~~lE) v1th 
a~~ with©~t ~=u1~ W~~® £!~@ @p~R'~~ ~~ $ @~8~1~©~ ~@~ ~~~~~. 

!h~ p®~~e~~ ~~lliltz@~ i@1' @®~~ ©~~~~~ ffi~ ~fu® fiv~ ®&t~~ @f ~pplii~$~ 
tion i@ pre~~~ted i~ th~ t@lA©w1~ te~li@9 ~1@$~~ ~~. 2 ~llil~ l l~!A @f~li~d 
c;::a ~1ay 14 r®~1U'lt~d 11Th U'!!IZ~UQE&«;t@!'y <C©lliltlf'l!)1l. @ff lbi1ffi~it@.®.~~~rnlEho AJUl th<!l 
2~4~~ butyl e$t®~ ~nd ~ D~q~ ~W ~~~@r ~&~~~~ ~S~@ 10 ,@~©@~t @I' m@Y® 
~ontr@l O~ the ~~ t~e~t~~~ ©Bt~ ~~~®pt f@~~9~~~ ~~~yl ~@t®r ~t 2 l~!A 
+ E,..711 whi<eh l!:'es;~lt~d i::xill5 'P®lr©;®~&; <eih)illlt'i?@ll. t\:Q:::a~)!;'@D. wU::h ~$li1lMil1il<!! _i'~W(E(j 
©n th@ May 24 ' tI'~a.tmel":.t d~.t~ _ fu>\lll~ 2 s>,fe;~D ~\l.P.~ylt @~~®ife£~dl ~ ll4c>~l,W e~tt®i" 
:reBuite.:l i:;. <l\ high!!:!' p~Lr@~!lt (;@1tlt!'@l 0 l»:I~ad1lf,e I£'t ~ a.1TIl@l j 1b!.1\ ~ppU@dl @1lt 

the J~~® 4 and J~ne l® tl'~a~me~~ ~~~~~ll th~ ~®~~~@ W1h.~illl ~a~®~~u~h i~ ~~t1w~~y 
grQw~n~ ~nd 8 ~jority @! ~p~hlyl~i i~ @@@e~ ~ID~® ~at!IDf.3©t@~y ©@illltlr@li. ARl 
ch~m1~.s.l U'@6,tm~t1U ~how~d a l!;'~~'I.i~ti@~ 11Th pe!'©@::li: @@;;:,il:lr@21 @llil the JruJly n 
treGtmeICLt CP.illte. Although t~1tP t!:®j,\t!Delllitt ~a'W~ 10 f®)t~®11iI~ @@lliltl!'@1I. p d~~~:l!,1liI<!! .mit 
2 a:c:.d :3 lib/A l'®l3ulLted :i.!.jI, 48 i»el'~®lTh~ Gliftd J~ p®~(1;@:lIt ~~~~I'@1!. r~filPIe<et1w~l1.yl) 
wh:{~h w~r~ the l@\Al':Ol~t fgJf ~fu.® U~&,1tm®1l'~t. @!~t<e" 

Jllie>ins ll.a:rksp1!olOC (lDell';1 ht.:,d.~ iltG1,V~'1f1 ilJl'QlIe~~ It~® Cl@[j(tlhl *~[; (~D~d@'l1!\\ll1~
~.W'~...~~ 	 _. 

ve.!'te:1't fJ GtU3 'W'at5 o) %'(~1t'e p:r.e·~7@ll.I?::nfr: lr~ t~.@ ~l'@" W1h~1l\ \tlhl~ pll.@t~ V6@1'@ (fl~~8',bU@h®t£o 
m=r©l'm\'jll.at1IOn~ ©f 2 !14",JD) ~~ 2 ~lli\;£ ~ lllb/A @Ill'. d.@ U'ir'® <£&lt~~ @f &\pp1l1~1§ld;il.@rm 
E'8lBtl'.tt.l'Id in ~o@d ~@":,:,jtlr() ]. @f t~~e5Q:l fJ@ii:0©~@~~ J!liSLil.~[j.. 'f'~@'1("® Wlilfil !!l@ .i.PWJffi~telilit 

d<R.m8g~t@ aO!:®@~i&';~ed 1n£.iJ:i'l;'3 ~l';;; G!l &liC@ ~r~ll!1 1m, €:&® Iil\\llli's;r@d $;l'(SIMlo 

(1) 	 DIi~wn:lne dO~1£ TI:.@i!; g~,w@ @~ti&lf"~t@lfY ~@:lll(t~@n @W®l' ® l@~$(u' ~pl'my1lni 
per1~d tha~ @th@r f@~t~~i@~® @f ~~~~~9 

. · 

mailto:pp1l1~1�ld;il.@rm
mailto:p:r.e�~7@ll.I?::nfr
http:r~filPIe<et1w~l1.yl
mailto:at!IDf.3�t@~y
mailto:a.1TIl@l
mailto:lbi1ffi~it@.�.~~~rnlEho
http:iS3r,.8e
mailto:I&p~U�@U.�lri
http:e%teliJ.ce
http:r(lJ.f01l.1l
mailto:9�lfr.;\i@Et
mailto:f;@J1.'()'@J:'~11.@l!il
http:al'1H.ty
mailto:li'I.yp�tl.~@~is
http:pJ1't.ra
mailto:gl'<l)$fC.@l


0 

(2) 	 Da~amine did, howaver, 11v~ ~atl.fa=t~ry cont~~l d~rinl th~ 
period when the 8a8eb~uah was aetively Ir~w1nl a~d ~orre$p@nd~ 
very clomely to the better appli~at1~n ~~t~~ f@r th~ o~h~r 
2v4=D formulat1@n~q 

(3) 	 Dacamine ~ontr~lled plainl larkspur and death ~amas on all fiv~ 
dates of treatment. 

(4) Dacamine caused no apparent damage to associated native gr ei,lS l8e 
(Wyoming AgrilCultural Experiment Station 9 University <[J) f WYQlmingj) 
Laramie.) 

Percent control of Black sagebrush using Dacamine; 2~4=D butyl ester v 
with and without x- 77 and 2~ ~::-D LVE ~ with. and without X= 71 v on five 
different treatment dates o 

Trea.tmen.t Date 

Chemica1* Rate Mal:: 14 Mal:: 24 June 4. J Ul:1!,e 16 Jr~il)ly__!~_ 


p e r c e n t C f$Ji n t r 10 1 
~ 

2,4-D butyl ester 2 1b/A 84 83 89 81 ®2 
2,4-D butyl ester 3 1b/A 82 85 85 75 415 
2,4-Dbutyl ester + X..77 :2 lb/A 76 82 87 68 6J 
2,4-D butyl ester + X-77 3 Ib/A 84 83 89 78 55 
Dacamine 2 Ib/A 40 69 81 84 48 
Dacamine 3 lb/A 58 51 81 83 35 
2,4-D L\i"E 2 Ib/A 88 79 90 56 67J 
2~4'-D LVE 3 lhJA 84 71b 1/6 17/ 58 
2,4-D LVE + X-77 2 Ib/A 88 83 68 88 53 
2,4-D LVE + X-77 3 lb/A 87 90 7/4- 80 68 

* All chemicals were applied in 40 gpa of water. X~77 spreading agent w~s 
applied at 1 pt/lOO gallons water. 

Chemical clOntrol of snakeweed (Gutierrezia saroth.rae) o Al l ey v Ho P. 
and G. Ao Lee. Snakeweed has invaded rangeland in many sectiOTIfS IOf Wyomillilg 
to such an extent that some means of control will be necessary t o r ega in ful l 
productivity of the land. Exploratory plots ,were established with fS i£"\"<er s 1 
different chemicals and three different dates of treatment in 1l964 'l'ho 

resu1ts f one year after application, are presented i n the accompaliyi~g t~b]'@o 

Pic10ram at ~ lb/A was the only treatment which gave ~OO p®r~®llilt con= 
tro1 on all three treatment dates. The amine of 2p 4~D at 2 Ib / A re~ult9d 
in 100 percent control i n the 1st and 2nd series while pi cRoram + 2 9 ~=~ 
(Tordon-l01) at 1 qt/A gave 100 percent control i n the 2nd and 3rd iB e:tie~ . 
GC... 7887 (hexaflouroacetone trihydrate) at 5 Ib/A a~d picloram + 2 ~ q,=Dl 
(Tordon 101) at 1 pt/A were not highly effective until the J ul y 25 dat e COlI 
application. Silvex or 2,4,5-T did not give sat~Gfactory contr ol at any 
rate of application O1r 
X-77 did not seem to enhance 

date used in this experiment. 
control. In general, th

The 
e bes t 

s pre.ading 
overall 

agent 
~o~:r, ~ 
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--

wag octai:-,ed on the June ~3 treatm:?nt date 1"hefJ. t.he snake,\7eed plants were 
activ021y gro 7ir..g. (wyomi',1g Ag~: i cu lt1J.ral Expe:-ime!_= Stat:ion ~ University of 
WYOlYi.i"ag 9 Lci:!:'amie, ) 

I'e:rce':lt c1..)·c.trol of rr.J.,,-ke"t7eed us ing severe.l ch.cmi ca.ls a.pplied 02 th.r·:2$ 
~ifferent dates. 

~ 

-- T:re.at:;;;t dates 

.

-1st series -'-2nd Berie; 3rd Geries 
Chemical 
~-~ . 

_Ri1.teBJ.,· Max. }92 1966.· J~u.£&. ~3q 1964 July 2J...L. 1964 

2 6._ T 
\. 

~. v a:ni!!e 1 Ib 80 100 85 
2,4-D a:rnin2 2 1) 100 100 90 
2~4-D amine + X-77 1 1'0 80 90 80 
2~4-D amine + X-77 £." !.b 90 100 95 
2.4-~D L\'£ 1 lb 75 90 60 
2 ,4.~D l,7E 2 Ib 95 100 95 
2,4l'D ~VE + X-77 1. 10 70 100 70 
2:l~'MD T"m.l..J\iu + X=77 L 1b 95 100 90 
2,4-D Butyl est.:1 r 1 lb 80 70 60 
2,4"-D Butyl e ster 2 1b 73 100 80 
2,4-:']) Butyl 2ster 

.~ -

+ 'i~77 1 lb 70 70 70 
2 ,L~ clD Butyl e s t:.er 
+ X~77 2 Ib 80 100 80 
2>Lf~5-T kz r_D 30 30 20 
2/1. ,5-1' 1 Ib £1-0 br O 30 
Silve:;: ~ r 30 30 50 
Silvex 1 l b 60 50 60 
Piclora.m % Ib 90 90 90 
Picloram l2'Hb'1 100 100 100 
Dicamba ~' lb 20 20 20 

~Dicamba Ib 70 "7 3 10 
G(;-7887 (hexa.flouro
aceto~e trihydrate) 2~ Ib 40 60 60 

CC-7887 {hexaf10uro
ac etO::le t rihydrate) 5 Ib 80 85 100 

To-rdm-' -lOl (pid oram 
+ 2 ,~:.~ ) 1 pi: 80 80 100 

Tor:1.o~1·-1.01 (pic1oram. 
+ 2 t ..';·-0) 1 qt 90 100 100 

~---------..".. --~~~~---

,S:hemi cd c():l.E!f I..£L.,.;r';';'~'},2-I:3 E."~i.:-rush _(Art~~.a d~-:.l::15aluG>. AU.ey, 
H~ P. a.D.d ~. A. JLee ~ G~(el2rl f;wgeb;:us'h has ~)(2Come a prob:ll.em in many area[B 
t~n:oughcut Wyoming , Seovera.l che,mi<cals at ya.riovls rates (folllowing tabl®) 
were applied 0:1 May 7 and June 18~ 1964·, Pic!.oram at ~ l.b / A r e s uit'2d in 95 
pet'c';'.-:.t control fn th {~ M",,:T>: e-Cltm~nt and 100 ~I:.Ce n t contro l fQ,r the :;u~~e 
;-r""a,~c>·~t "" r " D LcrR ( :Pro1Ol F.' , .. , ~ "1'"D fA B"'d ') I. ' C:';'~ "' ''''';'' 1:2 ·.L,'·'D/A "'h'~;t~'''d 90 P _~'.L·-~ ·.... '- ""LlC .. ' . L:~'+- t. £' . __ ""J.j~) a.:" ., J " ... l ~ ~"""~""'_ c,,'- . ~ ...... ,,'" 

cer..t c'.r)'.:'. tr01:m the earl ' e st treatment date w:i.th some reinvasio:Cl by green 
sageDTu,sh" Observat ioclS in.dicate the.c the pi.cloTa.m a':1d picloram + 2, 4~D 
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tn::d :';mc1 t s r esul ted in a higher percentage control on the June 18 data while. 

2~; ..,I :;;-'.' ( PGBE), 2,4-D butyl ester and 2,4 ,5 .. T resulted in greater cont r o 

;.1::1 th: i.'1ay 7 treatment date. Evaluations show a great deal of variat i on 

b c t ,,( 2en replications and dates of treatments.. (Wyoming Agricultural Experi... 

mt:"~, . i;: Sta t ion, Uni\r,zrsity of Wyoming, Laramie.) 


Gh E.mical control of green sagebrush 

--~ = .=--------------------------------------------~--------~-----=------,Treatment Dates 
May 7, 19'64 ' 1 Juiie 18~ 1964 

Gl".emical Rate Ave. % Control Ave. % Contro!. 

2,4 - D amine ~ lb/A 35 40 
2~4~D amine 1 lb/A 40 60 
Z, ~. - &mine 2 lb/A 50 65 
'" ". "Iii . ~, .z:-"L." , amine 3 lb/A 65 70 
2 ,4-:. L' ~'E (PGBE) IbiA 65 tW 

2:;4-

~ 
29 ~o-. l " :n~:: (PGBE ) 1 Ib/A 75 65 

"1'",\ --\,i"E (PGBE ) 2 lb/A 85 85')'( 
2~ ,+ ....· Ljc.; ('PGBE) 3 lb/A 90')'( 70·k 

2 '. _.~--i .~D :i:<u t y lb/A 50 20~ 
2/1",,1, But yl 1 lb/A 75 25 
2.,4- D Bu ty 2 lb/A 75 40 
2 9 :;''' .c, E,~ tyl 3 lb/A 75~~ 40"( 
Lv 4 , .: "'T ~ lb/A 90* 20 
2 ~4~ .~.>T 1 lb/A 65* 25 
7 ~4. [) 3 - 'I 2 IbjA 60 60 
S :i'.lv~x lb/A 55 43 .' . 

~ 
Sil .lex 1 Ib/A 60 55 ,. 


Di ca:mr..c., 1-4 Ib/A .50 40 

I i amba Ib/A 50 55 ' 
~ 
P i c l o ram lb/A 70 95 ~ 

~Pi l o r8,m lb/A 95 100 
l o r d )'!:.. lOl ( pidoram 

4 · 2 , 4 - D. 1 pt/A 65 8.'5 
I l)r 31:m- 10l (piclo ram 
+ 2,4-DJ 1 qt/A 70 95 

~......,~~~ 

~'c :': C .2 Cl sagebr ush seedlings growing in treated plots. 
1 P~rc =;.:1t c .:m trol is an average of three replications. 

i:ic- cram p!.~ 2"A...D treatment of chaparral in Arizona. Johns_n , 
I h': m9.3 N. ~ Jr. and William L. Warskowo Var~ous rates of a combinati !b o f 
' h ' P': ta:3s i um salt o f picloram and alkanolam!ne salts of 2,4-D were applied 
ty hel~copter to wet site chaparral at El Oso, Tonto National Fo r e t ~ on 
~'·J.D e 18" 1965 0 Vegetation responses and picloram residue in forage~ s ()l i 1 9 

Il t c un.d 'W'at r ~ and surface runoff are being determined. This i s a report c f 
t'i-! . i Ei tial results. The results of previous tests indicated that piclc:ram 
p u S 2 ,4~D may mo r<= effectively controLshrub live oak (Quercu~ . t.urbine.!!.~) 

t.an picloram alon e o Applications of 2,4-D alone only killed the lea-:'es o 
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The treatment rates used are shown in the accompanying table. Applications 
were ~ade at a volume of 10 gpa with a water carrier~ Plots varied in size 
fr9~ 1~3 to 7.2 acres; a total of 31.1 acres were treated with herbicides. 
The pl(ot's are on the top of the main ridge in the area p so that the three 
springs which arise in the treated area probably originate there also. 

The initial responses of shrub live oak were promising 4 months after 
application. Treatment with 1\ lb/A picloram plus 3 lb/A 2,4-D killed 90 
percent of the tops of alligator juniper (JUniyerus deppeana). The same 
herbicid.es at 1 plus 2 lb/A, respectivelY9 kif eo 65 percent of the tops. T; 
Too few juniper trees were treated at the other rate3 to give reliable data. 
The co::~trol of manzanita (ArctotJtaphos prinslei) at1ld emory oak (~. emoryi) 
were variable in all treatments. Killing of tops of pinyon (Pinus eduli!) .
and ponderosa pine (£:. ponderQsa) ranged from 70 to 100 percent at both the 
1 lb. pidoram plus 2.. lb. 2~4..D/A and 1~ lb. piclor'8l[I plus 3-lb/A 2,4-D 
treatment rates. 

Dow Chemical Company is determining the picloram residue. Determina
tions have been completed only for the water samples collected during the 
initial ,3 months follOWing application. Smalll amOUl'~ts of pic1oram, 0.018 to 
0.031 ppm. were present in the overland flow samples. Picloram was present 
in the spring water only in the samples taken immediately after treatment, 
and once following a heavy storm in August. At oth~r times spring flows con~ 
tained n picloram residue~ (Crops Re$earlCh Di"ialoi1Th~ Agricultural Research 
Service 9 u. S. Department of Agriculture. Forest.ry Scil!nces Laboratory.~ A..,S .. 
C. ~ Flagstaff, Ariz., and Salt River Project" Phoeni:l[., Arizoha . ) 

Preliminary response of shrub live oak to applications of picloram 
plus 2,4-D applied June 18~ 1965, at El OSOll Arhona. Observations 
made on October 19, 1965 . 

Treatment 
Ficioram 

(lb/A) 
2.4-D Mature 

Top kill (%) 
plants Sprouts 

No:-:l.€ 
3/4 
1 
l~ 
3~ 

l~ 
2 
3 
7 

o 
",. ~l . 

40 
82 
90 

o 
24 
24 
64 
80 

1 No ma ture bushes in these plots 

~hysiology of bud dormancy in chaparra~ Gooain~ J. R. and F. L. A. 
Becker . To determine those factor a which control bud dorman~y and act iva
tio::!. i eL woody plants, it is necessary to obtain more insight into the nature 
o f gI:\,)Tll':::h a;;:d development of each species. The fac t that brush control 
i -c':'c:-,,-es not only a once-over-lightly clearing of the land but also an 
e.xpe'r:ls ive maintenance program to control resprcmtit:g h as led us to a more 
careful study of those chaparral species whic develop large underground 
CT(.)'Nn r eserves and are relatively insensitive t o herbicides. Our efforts 
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to date have tConce':ltrated on two SFecies" slCr.ub o@,k !hter.cuB como0§) and blg~k 
sage (Salvia me llifera) . We a r e atteitlpting tQ study ( l) physi logical and 
biochemical fa<!;·tors leadi ng to lOrgan diff~:renti~tioTI. from a reJi.atively lli1dif~ 
ferentiated tissue maBo i :r: sterile culture, a:no ~2) e :2viro!J1Ilen t.a.l inH.lJ,ence.$ 
on bud dormancy and 8.lCtiv,';',:tio • 

We have successfu lly ~:ulturGld a number of chc.pctrra,l specie£ on :sterile 
medium. The auxin-ki.!:letin ball.e:r:rce haa been illo:,-estigated in gre at d",tail in 
an attempt to find the ortimum concentration combi;:;,atio;;l n t 'nly for a 
maximum growth rate o f parEnchyma cells, but a lso for shoot a!'td root differ~ 
entiation. To date SDrcot dlffe 1.'(;;;,j,tiation has not t e:eOl achieved from an utcdif
ferentiated callus mass; hCl~'ever, bud primordia l-:av.z been activated in tissae 
explants taken from the r~4ydal region of S~aRlv"'_Q.L","-ao i::~... The ultimate objective 
this experimentation is to initiat<e buds frOOl at: undifferenti a t ed call lEI , 
which we believe "Jill pr,)v ide insight for control of 'bud ao'rmancy and win 
eventually re late t o fie Irl ,:,:o!'ld 0 tiona. (Depe:rtm0.at of Agrc)nomy s lini"\r~rsity 
of California s Riverside , California.) 

The i.nfluence of veg~~t!...on mc.::dpul~Ji1 !p.oistureo HcKeU, C. 
M. and J. R, Goodin. Soil moisture at the time of ra:lge seed:i:J,g is so> 
critical in areas o f limit ed rainfall a.s to dete.rmine the differeC'ice i:'1 
success and failure. We h ave established fieJl~ pl@ts in dense chaparral at 
two Southern California l ocat i cn s. Replicated treatme~1.t5 consist of 0.) "l H 
brush removed by hand cl'2 ari:>~g~ (2) brush iSpr9~yed. with 2,,4·,D and l eft sta'£1.ding~ 
(3) brush sprayed with 2D4~~ . left $tanding~ and pere!l~ial rye grass fSOW:1, 1't7~1en 

the canopy is open~ and (4) a control pl<Dt left untrea ted . Soil moisture 
blocks were placed at 12~' . 2~!I, a~td 3691 depths at the time ths.t • r.eatme'~~t~ 

were established. 

We have now accumulated soil moisture data f ©r thrd i' grC!Jwing Be 8.2 (.:m:<; • As 
anticipated, soil moistur<: ICcf~~8umption. i3 mUlCh high~zr tElder a <dense CO'vel' of 
chaparral than when the plot is cleared or sprayed with 2 D 4,=D . As SOOCl. as; 
regrowth begins, soil moi s'tur~ begin.s t o fall and ccnti:;.:I€ :E tQl 0;4,) 301 unti l 
growth of the new shoots is once again i.nterrupted. As l ong 8,S th~ 8cdll is 
kept relatively free of top growth~ that moisture which does 8.ccum1.l1at8 
appears to be stored in the s()il. Proper timing OI f brush <co:'\lt r o l coupled 
with grass seeding can lead to rrrllch greater success 1:'1 graf;s seedling es t&;b
lishment than has heretofore been po:ssible ~ . (Department e f Agro:?QmY !l 
University of California~ Riverside, Califor::ia .) 

Control of gorse and associated snecieiE w;tt'Jl'£1gr8m. a.~d 2, o ,~,=Do 
N:ewt:Oft; M. Resistance of go:t>') e to herbicides is a ma.j()r obs ta<c l1e to 
reclamation of some 170~000 acres of land in southwes t Orego~ o Prof~8e 

sprout development and se.3d germination nullify gairm :from most :;spray opera· 
tions.Preliminary evidence c; f the effectivene&ls of pic l o ram, on gOr' :Be 2,:'10. 

other legumes suggested continued efforts with this lCompoU'.ftd o 

Fourteen aerial spray plo ts of four acres each were treated in July~ JL96~s 
with picloram and 2,4-D t o determine dosage rates acceptable for minimum 
control. Dosages were 0, 2, 4, 8, and 16 ounces of pic l oram in iCClmbina~ 
tion with four pounds of 2,4-1> per acre, replicated; two p lots o f a <commercial 
preparation of picloram and 2,4-D (tordon 101) applied at the r ate of o!'.e 
gallon per acre, and one plot each of picloram only, at rates of eight 8.,:" d 16 
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ounces per arre. All treatments were applied with a helicopter at the rate 
of ten gallons per 8,crz. Water only was us~d as a carrier. 

After one and one-half year8~ the following degr~es of kill are not~d~ 
accoroing to the Dow Rating Sy6tem~ based on ten observations per tr®atmeZ1!~~ 

Treatment 
picloram 2a4~D Condition cJiaB8 

o 4# 104 
2 oz. 4 2.4 
4 4 1.9 
8 4 3.0 

16 4, 3.8 
8 2 3 0 5 

16 0 2.7 
8 0 2,,5 

( approx, PCJ9r sample) 

Despite the general prese::'lCe of aerial sprlilluts on Bome of the higher 
application rates, sprouts e~d8t on a relatively smalLl proportion IiJl f t he 
shrubs, and there has been substa1l",ti",l improvement in the over~all :n.a~d 
reclamation picture. Seeds were found to be ge.rminating in aU plotlll ll but 
it is too early to determine if these will develop further~ since thc=r~ i1B 
evidence of picloram activity in soil at this time. 

Regarding effectiveness of both chemicals f o!' gorse c Oi'ltrol p it ls iC@1:'.

eluded at this time that picloram by itself wUl not give 8.6 go d c©ntrtOl a$ 
the mixture of picloram and 2, 4-D, despite the ge~1e:ral ineffectiven€fS13 iQlf 
2~4-D alone. Synergistic r~l2.tionships may be indicated. 

Tordon 101 at the oue-gal lo per acre rate appears to do a reZ1:5lDu,;1'blle 
job of control, probably sufficient for re-forestation with vigorous pll.a;:,;.t~ 
ing stock. There is some evi,dence, however, that residual picloram in the 
soil may damage planted D07J,glas-fir an d Monterey pine. Douglas-fir in t he 
plots at the time of treatme'£l 'C wes badly dame,ged but seldom killed by any \DIf 
the treatments, while lodgepole pine wa.s virtually un damaged by any t;;rea:t 
ment.. Rhqdodendron was not affected by any treatme::t, but sa1a19 re18i(!!tent 
to most . herbicides s was mO":erately damaged. BriGtly manzanita ",:::lI.!. Pacif i c 
madrone appeared to be damagei almost as much 'by 2,4-D eJlone a s by mi:%:turti!e 
with picloram. (Orego:'l State University Schoo l of Forestry ~ Co!:"ca U. i .) 

Dormant ~ay r~remel1ts for :cE;.l rcase s..LDougL:!!..-fir and gr8,:'ld~ 
Newton, M. Selective brush con tro l in young stands i,) f conif er' i n t he 
Paclf'fc Northwest is a well=esta.blished practice. Treatments in comnnon use 
involve two or more pounds of phenoxy herbicides in five to 20 gallo:~8 of 
oil or water-oil emulsion pEr acre. Applications are made during spring or 
fall when no visible signs o f brush or conifer growth are evident. Tre a t= 
me,nts used most widely today were developed on the basis of empirical obSer
vations of brush kill on wi dely scattered plots throughout the region . 
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This report describes results of a factorial dormant spray experiment in terms 
of five-year growth of released conifers. 

In April, 1961, twelve six-acre plots in the vicinity of Corvallis, 
Oregon, were sprayed with four combinations of two and four pounds of 2,4~5wT 
in five and ten gallons of total diesel oil solution per acre. Plots were 
satisfactorily stocked with Douglas-fir and grand fir, but fifty percent of 
the area was completely dominated by vine maple, hazel brush and many other 
shrubs and small hardwoods, and relatively few of the conifers could have 
reached salable size without release. 

One year after treatment, evaluation of kill on all brush species indi
cated little difference between two and four pounds of herbicide, but that 
ten gallons per acre resulted in substantially better control than five 
gallons. No effect on conifers was noted at any dosage of chemical or volume 
of carrier. Three commercial preparations of low-volatile esters gave near
identical results. These initial observations supported completely existing 
practices. 

Four years .after the initial observation kill of brush was still rela
tively the same in the various treatments, and over-all brush cover was still 
far less than at the time of spraying. Moreover, it will be several more 
years before the sprouting species will have recovered to their original size~ 
Conifer performance was not consistent with brush kill. Only one variable in 
the spray treatments had any influence on growth 9 In the test of five versus 
ten gallons per acre, five-gallon treatments resulted in growth very close to 
normal for Douglas-fir, while there was about a twenty percent reduction of 
growth by ten gallons, despite improved kill of brush~ - Height of surrouneU.ng 
brush at the time of treatment, herbicide dosage and interactions af all 
treatment considerations and brush conditions had no influence on growth. 
Grand fir responded very poorly to release, although a few individuals grew 
very well. 

These results suggest that all treatments provided acceptable control 
of all brush species for the release of established conifers~ despite sprout
ing of most shrubs and poor kill :..on some larger trees.. Very few conifers 
more than three feet in height were re-suppressed even with the low-volume 
treatments, and high volume applications caused growth depression despite a 
lack of outward damage symptoms. 

It is concluded that any spray treatment that will reduce canopy level 
to a point equal in height or slightly above existing conifers will release 
the conifers, but that overdosage may depress growth over a period of five 
years or more. (Oregon State University, S,chool of Forestry, Corvallis.) 

Influence of season and dosage on effectiveness of injections fDr. contr2.,.1:. 
of Douglas-fir. Newton, M. Recent successes with injections of conifers 
for thinning and right-of-way maintenance have led to speculation that con= 
trol measures could be applied throughout the year, with resultant utilizatiorl 
of slack season labor. This report summarized preliminary observations Df an 
experiment to determine minimum dosage requirement for six herbicide prepara
tions on Douglas-fir. 
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Treatments were applied over an eleveJ:";....month peiiod to) <1!lDlm)?let lS the 
an.nual cycle. The six herbicide preparatio<:.e were: piclo ra1l1 (t'Ol"a~:l 22K)l ; 
picloram and 2.4.,D (tordon 101); 2~4-D amine; 2~~.-D, £,,4,5-T & 'I'BA ami::.effi 
(ACP63-102); cacodyli<1! add~ 2#!/gd.; lCscodyUlC acid, 2.671#/ga1. !1.~utl:au.~e~o 
Dosage rates were regulated by cut Slpadng~ 'lA71ttti. 0n~-half miU.:i.Ut~r undU\;it®a 
material p laced in cuts spaced at three ~ six a;:,~d :;!i~~-in.d~ int<ervals I<~t b;7i.·~m1ilt 

height" 

Results given in the B<1!(Companylng te,ble were l'e3ponselll deve lLoped "V~l" a. 
period of two to thirteen monthiS~ and seasons all'S listced lChron~:n.ogitt:aU.y in 
order of time of applicati(.:m.~ Nwniericall raUnS;ril are bued on the fcUowi,,1.)g 
system: 

Crown condition 

Healthy 1 
Slight discoloration 2. 
Branch terminals dead t leader and t~p whorls dead 3 
Most of crown dead~ few green needlLes <4 
Dead .5 

Inasmuch as there is a systematirc decrte:1Hle in effect noted with <S':1erc:re ffi oe 
in time between treatment a~d observation~ (observed in Auguet~ 1965) it i9 
suspected9-t this time that true seasonal differenrce.51 are unimp@rte::J.t. 
Dosage differences definitell.y favor the d.ol8er Ii:\\lt. Bpacing~ D but mU<1!h @f tlh.~ 

difference between three a< _d s1:'!r.~inch !Bpac1ng\3 is <ClDntlributed by the r® )Loffi 
tively ineHective 2,4'"7]) 2.::l.d mixture 0>f 2A~D" 2,4cS-T_and TBA~ and lBi~~ 
inch spacing with pidoram artd cacodyUc ad.G ~ (!:o!udstelltly pl'Ol'\?iding r&\U::l~~ 
of 3,4 or higher. This degree of injury is Bufficient to remove Doug~~~~fir 

. from a competitive position in the stand» hence is rc@nsiderea ~atief~©t©~y 


control. 


Problems of thinning involving ineelCts have not m~teriali~ed~ but ~@@t 
grafting with picloram only has caused mortality of adjaCel.lt d",minSlo t tI'e(9fll 
in about one treated tree out of every twenty" No r oot graft mortd.:U:y l<'. 1S 

.-. 	 become evident as the result of treatment with any of the @ther eomp@unds,! 
(Oregon State University.!, S<ehool of Forestry, C@l'vdlLis.> 
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Response of 25uyear~old Douglas-fir to inje<etion ac/Cording to (lj!atce @f 
ap'p1i<ea.tion~ dosage (cut !'Spacing) , and chemi<call. 

Space 

be t·!.7,::'en Tor 1'01' 2,4.=D ACP Ca(l';10 Ca~<o 


-,
Sea.1i: <cut.s 2,2K 101 amine 63~102 Ufo/ga! •. 2.61#/ ga1o MeaItra 
_ c:s

In(Ches 

3 4.8 5.:.0 2.6 3.0 3: 8 	 3,,84 
June 	 6 4.2 4~8 2,6 1.6 3 , 8 0"'. 3.40 

9 408 4.6 3.B 1.2 3 .4 3.56 
b:~ 

3 406 304 2.2 .3.0 4.~ 4.4 3.10 
Sept 6 4.4 3.B 1.4 loB 3.5 4.4 3. 22 

9 	 3.B 3.6 2.0 2.2 3.6 4 0 0 ,l<i ~O 
3.,:n 

3 5 0 0 4.4 1 ~ 200 iHS 2.5* loJ2 
~ 

~ . "j; 

N07 	 I) 4o~~ 3.B 2 ."1-l 2.0 4.5 :LB J.~8 
9 4.6 4.2 1.0 1.2 ),,6 :506 :L03 

l ;l'i l !! 
:3 4.8 4.8 2.4 1.5 462 4,,/2 3.65 

",,"fa:J. 6 4.0 .!I,.O 1.2 1.0 4.2 3.5 2.98 
9 4.8 4 04 104 1.2 2.6 3.5 ~o98 

3.. 20 
3 408 3.4 2.6 2,,2 4,,0 4o@ 3 ,, ~O-

March 6 4. 2 2,,8 204 103 3.4 3~B 2,, 98 
9 3 ..8 4.0 1.5 1.2 300 2o~ 2.~8 

1&2! 
. , 

:3 308 3~4 1.B L8 3 0 8 3.8 ~"O1 
M.ay 6 3.4 3.4 loB JL ~4 . 3,,8 4.0 2097 

9 3.6 laO 2.B 1.2 . . 3.8 3.!! 20 91 
2. 9 

!2! 	 lnn -=-
L~32 3,,95 . 2. 0 015 	 3,,18 
--= '=>===' ==--=-	 = 

~L :!6 
~ 

Mean3 f(QII' ISpaci::lg~: Thre~.. in«!h :L53 
SiX..:h-l<ch T:Ti 
Nine.... inch ~ 

'* During t e NOlVembelf: appJLication, it was £lOu~d that the hatchet mali ~\!!t i@Eil\li'":t" 
giving 8. redurced volume gf chemircal in ea(Cn <cut, thh tr~atme)jTht only .. 

34 




PROJECT 4 . WEEDS IN HORTICULTt~L CROPS 

Roman R, Romanowski, Project Chairman 

SUMMARY 

Five states submitted <::, total of 18 reports which inc:J..uded obse:cvati,gns 
on vegetable crops:, strawberries:J ornamental bulbs a~d turf , 

' Direct seeded broccoli: A report from Washi:1gton ' indicates that hel"'D1
cides as trifluralin and-Cl?'31393 win play 'a key rolle in estabHshi-::.g com., 
pletely mechanized broccoU production, 

~''1te, louEes: R'2searcteT.3 in Texas reported that R-4461!. was an o~t~ 
standing herbicide for possible use with cantaloupes. DICPA~ R-4!;61 a:c,d NPA 
controlled weeds more effectively when incorporated at a 2~in\Ch depth rather 
tha'.1. 3/4 inches, 

~2£9,ch: Non~a has 'performed weH in Washington when used on spinach 
planted in soils of high fertility with a pH range above 6 0 This her~iciclre 
may alleviate the :':teed of inter-row tillage for proc(~ssing spinach. 

Lettuce : CDEC still appe[1.:!!:, ~ a favorite ia Hauaii for leUutCe a].()n~ with 
the s~ggested use of a broadiCast applJ.ication of DCPA after the CDEI!: is r..o 
longer effective at 4 to 5 weeks. Unlike Te2W 2 poor results tN'ere \Jt)'i:~iT.,Gld 

with R-4461, but t his may be due to a high soil organic matter content ira t1rle 
Hawaii. trials. 

Celer.x.;. 'I'WCl celery trials lCoE':ducted it.'l Hawaii i ndicate that this ~r@p 
is very t o!.erant to some e;;;.cel10!1lt herbilCtdesc Prometryne ami FW-9?j we:t>$ 
of special interest. 

Tome,toes: PEEe 2nd R-4461 provided eXICe110n t weed ,lContrt!.)l with tlQ)mo.~ 
~~~ 

toes in Texas. Diphe:lamid cO::ltrolled only ban'!.ya:>:d grass in a mixed weed 
population .. 

Carrots: Trifluralin B-,'ld R-.!t.451 were exceptional f or wee6 <co::2troi!. h'l 
ca::rots-;n a sandy clay loam in Texas. Linuro:::l 2 lb!A and pl):'ometryr:e ll.~ 
Ib/A reduced yields YtJhe:1 u sed as surface applicat io'.:1s as ~ompa:red to 1~\J 

yield reduction whet:. i T:c.:):r.porateG", 

O:.:.ions: With f :rr o<AT.•-:l.rrigated unions in Tex8G n nePA a;;1d R<, .Zz,46 Jl lCt~;n:~ 

trol1~ common pu:e sla::1e~ but with rain r..either he:"btdde iC(m.troH~d tha 
wee.d selectively in onionc--CP~ 31393 had nO! eff2ct on weed or cmi ©1!1 grQ'}rth o 

TriE-ls in Califor~'1ia L'"ldicat>2u that (L1.y DCPA g8,\'8 acceptabJl.e we c;;d <1: G):2t:::,©ll 
aIld accep ab le Oi:t1.0n tel,srance i n prepllant soil incorpora ted tria h. r ~~; 
poet-plant pre~emergence trial s ~ DCPA~ linuro~l' prometryne 1 Ib/A9 R<,tZ~461L ~ 
CDM and CP-31393 exhibited satisfactory onion tolerance" We~d «;Oal.t:roll \!Ja~ 
marginal at 30 Gays with prometryne 1. Ib/A and R... L:-46L DCPA D tP=3 ll.393 
and prometr~e 2 lb! A provided 70% or better co~troll 60 day~ fg~~©wing 
treatmer:t " 
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Pess: Of 32 herbl~ldem ev~l~~t~~ i~ Wa3hin$t@~~ ~1~ mh@wed ~~~@@~~Ii~ 
rtlB~ullte. -

Table .Beets for s~edg Some pr~iwinl r~0~lt~ ~e~~ ~bt~in®d by m~~~i 
,yr3~@r! with three Delt7 herbieidell Al~ am W OOt~:bl m.Q)1l& effil!~tiv~ IralMl ~@flil,tg@no 

- Strawberri~s: WaBhln8t~ r~p~rtm en~~~~gl~i re~uRtAl with 31(p={pU~hn~r®~ 
,be~o~)~phenyl1/g1pl.dtmethylur~a. . . 

Ornamental bulbs: Stmazine and ~inur@n m~@ ~efin~te ~andi@~te~ f@1' ~~~ 
~tth Iris and daffodils but not ~ith tulip~ in Washin$t@n. 

~~~f: Four reports were r~~~iw~d fr~ C~l~~~do de~~r!binl refiu~t~ ~ith 
turfgras~. Dicamba appeared t@ b~ ~r~ ~ff@~tiv@ than 2~4~D &nd 2,49S-r ifi 

.~ontrol1inl harebell (Campan1ulla r~pu1l1.~ulL@1\\ie,e) ~ blla~k me<d\i~ (!!,e<d\i«:s$jo 1~21l~1'T!'!.&» 
~d yarrow (Achillea lanuloBa). R~~ultg a~~ r~~~te~ f~r the ~omp~ris@n @f 
five new herbi~ide8 for pre-~rlen~~ @r3birae~ ~@nt~oli to ~~a~~ard~ ~~ IDMFA~ 
tr1flural1n, DCPA and Bandane e A thr~@-y~3r o~~~y mh~e~ that ~umula~iv~ 
&i\lmunts of Bandane up to 120 llb/A elhl.ltm'~d U@ ~Q't'eIl:~<e effe<!:tel @lll bllueir,~M~(J. 
Interesting re~ults were reporte~ fer the ~~~~®~Qiull r~moval ~f b~ntl~ffiS~ 
frum bluegrass with h11h rate13 @f ~~:l.1lB mlliUate and p~ttilssb.'l!D ~yallla~eQ 
;denUsts from Washington ~tate rep@rt~<d th~t methyll.t!»ll ur~a &~d 111qfilll1.d. ~gll.a 
@ium ~yanam1de were very effe~t1ve inn !'~du~ill1$ we®d f>@pubU.l!)lTh~ 111il. ~:i.»t \7®~&~ 
with n~ adverse effects on cr@p~ ~~At ~~week~ aft~!' t~@~tm~nt. 

~nnual weed control in di~e~t-~eede~b~@~~~~~o Peabodyp Dwight W.~ Jro 
Wive~ pre-plant 8011 incorporated. h$~bi~l@®m (b~~~~il, 2~b~@~~~uo~~ 
~utyl-N-(methoxy~methyl)~OQa~etct@luldi~$9 CF31l9l, 4.S,7~~ri~~1@~@b~~~th1@o 
dia~ole~2 v1,3 and triflurallin) 1!Il\ww<e~ a©tl1:",U:y with ~ol!)d (,!~ll.fJItU'Wit1 1m! 
dire~t~seeded broccoli. CP3139l l~@~d ~ap~~1ally ,~©mi~1lThl ~® ~ n~w ~@~@~to 
ive he~b1~ide in this ~rgp. 

Dependent upon variety, g~@w~hp and m~t~~ity ~~a~a~t~ri~~l~~» it i~ ~@w 
feasible to direct~8eed bro<!:coli in r@w~ @f ~l~~e apa~l~g, ~~nt~~l w~~d~ with 
pre-emergenICe or pre...planting h~rbl~idalL t~eat:IDc;mt.~. ne'~(gr <cuHivatte alllt@ 

mechani~ally harvest center h~ad8 only in ~ne~utting. Alth@~~h t@tal yle~~ 
of marketable broccoli will probably be li~m~ from a 8i~ll~ ha~e~t @f ~~~~@r 
heads than from a multiple harvest of ~~nte~ bead~ and $ide ~h~@t~ ~wer ~ 
pe~iod of time!) costs of aU pha(Je~ of bI.'Ol<e©oli pr@d\ll4:U~n fr@m p1La~U.l1!i 
through harvest will be greatly de~rea8edo Th~ k®y t@ thi. IC~li®t®ly 
mechanized method of broccoli pJ.'odu~ti@n 1~ elimd~eti@~@f a~nu~R ~eed 
(!!ompetition with chemical herbi<eid~&. Under th~ ifi,~t ~~lThd1U@1lll!,llp trUll.~lr&l.U'iill 
~ltJ8ely approaches this ideal. (Nci'thwe~t~l'~ WI'il3hW~~Oll1\l Re~~~;r~h & ~:ili:t@lffilBiQ!l\\ 
Unit, Washington State Unh!8r~1ty I> Mount Verno'"; Q:> 

TI1e effe~ts of s~il inc@~p@rsti~n and Jtm~aot~~~tme~t @n the R@rf@~~ 
~~~e ~£ herbicides in cantalPEReaL Me1lll~e~, Robert Ma Bnd J o L. Hu~b~~@a 
51oil-i:1.corporated and unirlclOlrpoJ.'ated hterbid.de~ an.d polyethyll@1llle fUm we:!:~ 
19t1'.lriied for weed control in f1'.lrrO'!lYcirrllated cf.m.t&,nimpem. With 1!.:U:t.Jl~ ~@lL!!il"" 
fall, warm temperatures, and el~ifi~~nnt @w$~©r£tiwe l@~~e~ ~f ~il m@1~tur~ 
from Hidalgo sandy clay loam all h~rbi~ide~ ~©nt~~~led falmer ~r~nth 
~.ranthuf! Ralmeri So Vats.)

; 
auld b~y:£~q!:e.8~ ~, ino~h~ @nl>(l!ISUi {to» 

". 

• 

" , '. 

.~ ~:.: " 2' <)~I~'~\ 
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Beauv.) more efficiently when soil~incorporated. Polye thy lene film controlled 
weeds and provided suitable condition s f Q!' gro~wth o f canta loupe . 

R-446l was the out s tanciLLg herb i c i de ° The herbic ide s electively CO:1 = 

trolled all weeds at 4 or 8 I b / A when soil-incorporated. 

DCPA, R-446l, a!1d NP~~ contro lled weeds more effectively when b.lCo rpor8:~.ed 

within the surface 2 in. ra. t h e r than 3 / 4 in . o f s o il where as CDEC was 
unaffected by differen tial de· t h o f incorpor a tion. r CPA s electively cO:1t roll:ed 
weeds at 8 lb/A incorpo r a ted 3 / 4 in, an d at 4 lb/A when incorpor&ted 2 i e:-" 
but reduced the yield at 8 lb / A regardless o f the plan ting date, 

CDEC controlled wee d s s e l e c tively at 6 lb/A i n corporated 3 / 4 in. but 
when incorporated 2 in., a de lay o f 10 da.ys in plantiEg was r eq-;; ired f o r 
selectivity. The rate o f \olater evaporation from soil may be an :import .9,;:-;. t 
consideration with s oi l- i n corpo rated CDEC~ Incorpo r a t ed CDEC pe rsist ,,,d 
longer in soil than did un i ncorporate d CD~~C. (DSDA, ARB , CRD ~ Weed Ir':t!e s ti= 
gations in Horticultura" Crops and Lowe r Ri.o Grande Valley Re search and 
Extension Center , Texas Ag-ri . Ex po Sta. ~ Texas A & M ··'nivo, We s lalCo ~ Tex &:s o) 

Annual weed contro l 1:1 spi'~~h. Peabody, Dwight V., Jr Further0 

field testing of norea a s a pre-emerge n c e herbicide u.nder manage rial pr a c = 
tices differing from t hose accepted a s stan dard has i ndicated that processing 
spinach may be grown in r ws of clos2 s pac ing with no int e r-row t i lLlage a:1d 
without hand cultivation" I n a :idit ion ~ t here is a. possibility t hat un der t h e 
climatic and edaphic cor..diti.on s i n the Puget Sound region~ proce s sing 
spinach may be over-wintered ( fall plante d a,:1d harvested in early spring ) 
with marked increases in yie ld . Bo th of the se altered pro<cedures~ i. eo ~ fa ll= 
planted and/or "close-plant ed , " depen d ma inly upon the v irtual elimi r.2. t i .:)n 
of annual weeds by means of herbicides . The use of ncrea as a pre-emerge::ce 
selective herbicide i n "close ""pla'1.tede, as well as " over='i.rir..tere d" spinach 
has resulted in control of a wi ce range o f c o:mmcn annual weed species wi t h 
little or no injury t o s pinach. However» there a r e t ",o majo r f a ctors ,'ch ich 
influence the selectiv e activ i t y o f norea in spi~ach: ( 1 ) Weed specie s o f 
the genus Polygonum? n a.me ly ~ .E. per s ic~ria ~ ! . _S2:1vQJ~lus and Koa,vieular~ 
exhibit a marked tole rance t o the activ ity o f norea - thes e species are 
prevalent and common i n s o i l s an d sites i.vhere s pinach may be grOwn ~ ( 2 ) 
Under marginal or poo r c ondi t i on s of soil a c id ::" t y f or good spinach gru';'!ch 
(pH at 5.8 and less), pre-emergence norea applications c ause a reduction i:c 
the stand of seedling spinach a::1:l a severe s t U:1.t iD.g and leaf chloros i s of 
those plants that do emerge. Spin ach plat ted in s oils o f high f e rti i ity 
and pH of 6.0 and higher ey..hibited no in j ury "y-mptOlIlB. (Nortnw2ster::1. 
Washington Research & Ex.t e!.lsio', 'n it s Washington State Unive r s ity, MOtEl t 
Vernon; ) 

Secondary lettuce herbiei12 zer ;;ening trials L-:-_ Ha~,7a. ii. Roma:':lOwski , 
R. R~, P. J 0 Ito an d J 0 So 'rex.8:ka. The lettu ce gro"Ner s i n Hawaii are stilJi. 
in need of effective lon g l a sting herb icide s for use i n lettuc e c~ltureo 

CDEC has been very h e lpful duri ng the fir s t 3 t o 4 weeks o f l e ttu ce gro'1Ni:::.g, 
but its effectiveness s e ldom lasts more tha.n .5 weeks in most a r e as . Thr e e 
secondary screening tria ls were con du c ted. to eval uate some of the newe r 
herbicides for use with let t u c e , Two experiment s W<3re conduc t e d at t b.e 
Lalamilo Branch Station on a Wa ime a fine sandy loa...TIl (8 pe r c en t organ i.c ma t ;;'; er) 
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and a third experimen t on a Manoa silty ~lay loam (2 p~rceLt orga~i~ matt~r~ . 
All spray mixes were applied at the rate Clf 40 gpa 6.uj 30 p.Bei. gf pl'G'; ~~iJI!f® o 
The experimental r,esuits are cont~ine.d in the foUuwL ,.g t hree t a b],E\@. 

CDEC, ClPC~ lPC, R~446:l, be!l.efin~ diphe1tamid a:::d DCI»A <appH~d (';.\t ~ 
weeks after sowing) aU appeared rela~ivelLy safe on let tu<!!e ustder th® 't® iE~ 
conditions . Trifluralin was I'~ot phytCl tO:dc on t he high @:rg;e.::d.c me>t ter SQlU p 
but injury was incurred on. the Manoa SL~ill. . DCPA 8.:1. - FW'-925 apfiJU ed :b nme= 
diately after sowing resulted in severe cnlp ph t oto::dc ity. I t appe e;rB th8it 

'CDEC applied at sowing f o llowed by DICPA applied as an o·ver~ the=pJla!l.t Spl' _y 
at 3 to 5 weeks to a weed free soil should be c,onsi aerad f<!JIx furthelr e.xpeE1
mentation and trial use by growe'f.'s in Haw2:U . The SQ;il r e:s Ul.c.!\s l ~f jJl,;PA 
under a continuous cropping cycle will have to be evE', Ul'lt~,:l. ( \c'__i~en.:1ty ~f 
Hawaii, Department ' of Horticulture ~ Honolulu~ Harj11ilii. ) 

'. ' Lettuce tolerance and wee~ control respo::lse t'.© t h e herbic i de!S p l.:~1Le.i.(l!,iJl@ 
Station, Experiment No. ],' 

Treatment 

(lb active/acre) 


1. Check~ late cultivation 1. 3 1,0 1 0 0 
2. Check~ cultivated 108 4.5 408 

3 , CDEC 411 2. 0 4.8 4 0 0 

4. CDEC 611 	 2.0 4.8 4 05 
5. lPC 611 	 200 400 20 0 
6. DCPA ' 611 	 3.0 500 40 3 2; .8 
7. DCPA 10.511 	 3 .8 5.0 , .5 3o ~ 
8. FW-925 611 	 4 .3 50 0 4.8 (';' 05 
9. Diphenarnld 6#. 	 2.0 2.8 4.~ 305 

10. R-4461 4# ( soil i ncorporated) 1.0 1.0 1.0 1. 0 
11. lPC 6# {soil incorporated) 1.0 5.0 ,1.5 205 
12. 	 Trif1ura1in 2# 

(soil incorporated) 1.0 , 4. 5 4.0 
13. 	Trefmid W-50 711 

(soil incorporated) 105 4.3 4 03 
14. Trif1ura1in 4# 	 208 4.8 4.8 

L. S. Do 5% ( 1%) 	 1.0 ( 104) 0. 9 ( . 2) 1.1(105) 
~~~==~==~~~ 

1 Field preparation J une 2 1964° Trts 10=11 scil incc rporated ~une 24D p o 

seed sown J,une 24 ; all o t her Tres applied Ollli June :2.5 ;; pe: r ime>nta 1 0 

design ~ Randomized complete block with 4 rep1ica t So 

2 Weed Rating ~ 1 - no control~ 2 - slight9 :3 = Pair~ 4 - gCOld {c.ommercially 
acceptab1e)p 5 - complete. 

Crop Rating g 1 - no injury p 2 = slight » 3 = ma de ra B p 4 = SeVtH 'B D 5 Q 

dead. 



Lettuce tolerance and weed contr£l resp,'l?nse to the herbicide ~ Lalamilo 
Branch Station, Experiment No . 2 ' . 

2 	Jul~ 2. 1~65 ~5 wee~sr=:
Crop RaEing e ea t n g 

Early Portulaca Amaranthus Coronopus 
(lb active/acre) Great Lakes oleracea ~. didymus 

1. Check, late cultivation 1.0 1.0 1.0 1.0 
2. Check: cultivated 1.0 4.0 4.3 4 , 3 
3. Benefin 1# ) 1.0 1.5 1.5 1.5 
4. 
5 . 

Benefin 1tl!) 
Benefin 2~#) 

soil 
incorporated 

1.0 
1.0 

1.5 
3.5 

1.8 
3 . 3 

1.0 
1.8 

6. Benefin 2~:fft 1.0 ,4.8 3 .0 1.5 
7. 
8. 
9. 

Trifluralin 
Trifluralin 
Trifluralin 

3/4:f;) 
l:fl ) 
211 ) 

soil 
incorp. 

1.0 
1.0 
1.0 

3.3 
2.5 
4.0 

3.0 
2.5 
4.0 

1. 3 
1. 8 
2.5 

10. Trifluralin 211 1.8 3 . 8 3 . 8 1. 8 
11. CDEC 611 1.0 3.8 , 305 2. 5 
12. CIPC 611 (soil incorporated) 1.0 3.5 2. 0 1.8 
13. CIPC 6:fft 1.5 4.5 3 .0 2 .5 

. 14. R-446l 8# (soil incorporated) 1.0 1,.,3 1. 3 1.0 
15. DCPA 10.5ift 4 . 0 5.0 500 1.8 
16. DCPA 10.5# at 2 weeks 1.3 4.0 3 . 5 1.5 

L.S.D. 5% (1%) 	 0. 2 (0.3) 0.8 (1.1) 0.8{1 .l) 1 . 1{1 . 4) 

1 	Field preparation May 24, 1965, soil incorporated trts . apP,!.ie-d M~y 2~:; ; 
seed sown May 25; pre-emergence sprays applied May 26 » Trt. No . 16 o~er 
the-plant spray on June 10 ; Experimental design - Randomi zed complet e block 
with 4 replicates. 

2 For rating scale, see footnote No. 2~ preceedi ngtable. 

Lettuce tolerance and weed coytrol response to the herbic ides ~ Manoa 
Campus Farm,Experiment No.3 ' 

Crop Rating Weed Response - 4 weeks 
7 weeks2 (No.- of weeds / s9 . ft.) 

Treatment Green El euci ne Portulaca Amarauthus 
(lb active/acre) mignonette i ndica oleracea sp i nosus 

1. Check, late cultivation 3 . 3 38.0 73.0 9 . 0 
2. Check, cultivated 1.7 o o o 
3. CDEC 6# 1.3 4.0 4.3 2.3 
4. Benefin 1#) soil 1.7 2.6 7. 6 1. ... 
5. 
6. 

Benefin It:fl)
Benefin 2~#) 

incorporated 1.3 
1.7 

2 ~ 1 
1. :3 

4 . 6 
1. 3 

o 
o 

7. Benef in 2~:f1 1.3 0 .3 2.0 0.6 
8. Trifluralin 1#) soil 2.7 o o o 
9. Trifluralin 2#) incorp. 3 .3 o o o 

10. Trifluralin2# 2.7 o 0. 6 o 
. L. S .. D. 5% (1%) 	 3. 6 (4. 9) 7 . 8 ( lO. n 

1 	Field preparation July 26 , 1965; ' soil incorporated Trts. July 26 ; lettulCe sown 
July 26, pre-emergence treatments applied July 27; lettuce r esown on Aug . 20, 

2 For rating scale see footnote No . 2~ first table. 
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Celery herbicide scre.ening trials in .HawaU . ltomanowsk:t v Ro Ro D Po 
J" Ito and JJ. S. Tat!aka. ~ Two cel fJry trials mig ~o1!Yducted at th® l1al.u.o 
Branch Expe riment Statioml l ocat ed on t h@ 1s:!.. and of Hawai i a~ alffi ®l evaU,on 
of J p 200 f ee t . The soil typs is a Waimea f i n e:, sandy lQam and raini aU ll. 
rather sparse d';lring the summer moIiItbs D . hentr; (!5 @'W®l'~acf :1i.rrigat; i~llll llWaa 
applied as r:e€:ded , Th~. h®I"bi~ides W®.!'%i! app1l.1®d ®1thm' as 8'pr®pll.dt 8ID11 
incorp~atedii treatments or 1ll. F> ieower=th~=pltmt:60 spray im®:diat e l ;y a it@r tralmSo 

planting and agai n in some tre a ment s two ~Qks aft er tr~spl~ting, Ba~= 

mounted fiberglass tallKS w~re us d to apply a total of 40 gpa spr ay mi x a t 
30 p.s~to of pressur~, 

The results (following tables) show that prometrJ e and FW=925 exhi bi ted 
excell e.nt weed ~trol und€lr ~ ~est conditi.ons , TOe s 2 two herbici des l OJk 
especially promi sing in t h a t t hey both r emoved smah existing ~N€; " df:l at t he 
time of treatment at two wGieks , From al l indications the cel er- plant s are 
able to withst~~d the appli~ation of a broad spectrum of he rbi cides whi h 
are of interest for weed control i n vegetable erops. (Umiw®.rs :U::f of 
Hawaii v l)epartm®ltt Qf HOT.til!:ulture D &D.@!ull.\\.!I D 1ilawaiL J> 

Cele r y t ti J1.®rance and W<8", j comtro l respol!il$~ t o. tllt@, h<Brb:Lcid®s 9 Experim<2:nt 
No v 11 

", 
,~ 	 L 

Amar ,:"y Coror..o_~ Pat::D.:lsetum 
Treatment Tal l Utah Fortul a ca an hus £,1and£s = .~ 

( lb active/a~r®~ Ut ah 15 5~=10 ~:lleracea ~. rd idymus t i num 

l. 
20 
3. 
4 " 
5. 
6. 
7. 
6, 
90 

10. 
1l. 

12. 

13. 
14" 

Check ~ late cultivation . 
Check ~ cultivat~d 

CDEC 6* 

Prometryne 4# 

Amiben 4# 

Chloroxurol!!. 61 . 

:OOPA 10.51 

lOiphenamid 61 

Norea 21 

R=4461 41 ~ s \Q)U i lllc.orp! . ~ 


TrifluraHu '1.11 

( soU incorporate d) 

Stoddard So l vent 
80 ga1s / A a t :2 weeks 

FW=925 61, at 2 wee,k s 
"' Pr~met:ryne 4# a t · 2 wGek-s 

0 .9 
1.0 
@ o~ 

l.~ 
0.9 
~ .~ 
l).8 
«5) .9 
@. 9 
©o9 

0 . 8 

0 08 
L O 
L O. , 

1.0 
1l.o 1 
JL olL 
1. @ 
l. ~ 
ll.~ 
1.@ 
1. 3 
11. 11. 

lL 1 

L1 

L(Q) 
l.ll. 

.·ll.o -:~ 

1.«)) 
3 08 
5.0 
S. @ 
5.0 
5.0 
S.(i) 
4.@ 
50(i) 
1.5 
<"' .. ~ 

4 . 8 

5.(i) 
5. 0 
50@ ·· . 

1.0
j . JI 
JI.$ 
5.~ 
40 8 
500 
403 
405 
j.S 
:!LO 

4 0«J) 

5o (i) 

5001 
" , 5,,0 

1. @ 
4 0 ~ 
40 3 
50 ()) 
5.01 
500 
~ . JI 
4.OJ 
So @ 
L (i) 

3,,5 

5 . ()) 
4.8 


.. 5 _0 


1,5 
4 o@ 
103 
4. $ 
S. @ 
Jl o© 
~ oJ 
408 

. 4. (i) 
~o 8 

S.lO> 

SolO) 
5. q).} 
5 , 0 

11.,. So D. 5% U k ) 	 no S o no s . 1.O~1.4~Oo9 ( Jl o2~ 1 .2~1.6~1 .4 ~ Jl .8» 

1 Fi eld preparatio)t1\ J une 24 ~ 19649 R..4461 and t r i fluralin i nteorporat ed l1rat:o 
soil!. June l4~ al l oth~r i nit ial 0ver ~ tb~=plant spra:fs Ju~e 250 Trts 12 » o 

13 and 14 applied overQth~=plants on July 7~ Exper i mental design = 

landomized compleb~ blo~k wit ful 4. r(£;pl icat~so 


:2 WIS@d Rat ing g 	 1 = no cOlTIlt r o ll. ~ 2 = slight D :3 = f ail'» 4 = good ( c o er dLa 1y 
ac\\::eptabl®~ v 5 = comple te controL 
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Celery tolerance (cv. Spartan) and weed response to the herbicides,l
Experiment No.2 

July 2 July 2 (Weed Rating) 
Treatment Portulaca Amaranthus 

(lb active/acre) C 1 R · 2eery atlng oleracea 2.P.E. • 

1. Check, late cultivation 1.0 1.0 1.0 
2. Check, cultivated 1.0 3.3 3.3 
3. CDEC 61fo 1.0 1.0 1.0 
4. CIPC 611 1.0 2.8 2.8 
5. CDEC 4# + CIPC 3# 1.0 5.0 5.0 
6. Prometryne 21fo 1.0 5.0 5.0 
7. Prometryne 411 1.0 5,0 5.0 
8. Benefin 2~# (soil incorporated) 1.0 2.3 2.3 
9. R-7465 6# 1.0 4.0 4.8 

10. FW-925 6# at 2 weeks 1.0 5.0 5.0 
11. Stoddard Solvent 80 gallA 

at 2 weeks 1.0 4.5 4.3 
12. Prometryne 4# at 2 weeks 1.0 5.0 5.0 

n.s. 0.8(1.1) 1.1(1. 5) 

1 	Field preparation May 24, 1965; Benefin incorporated May 26; field 
transplanting May 26; all other initial over-the-plant applications 
May 26; Trts. 10, 11 and 12 sprayed over-the-plants on June 10; 
Experimental design - Randomized complete block with 4 replicates. 

2 Crop Rating: 	 1 - no injury; 2 - slight; 3 - moderate; 4 - severe; 
5 - dead. 

Preplanting and pre-emergence weed control in tomatoes. Menges, 
Robert M. and J. 1. Hubbard. Herbicides were soil-incorporated to study 
their effectiveness in the control of Palmer amaranth (Amaranthus palmeri 
S. Wats,) and barnyardgrass (Echinochloa crusgalli (1.) Beauv.) in 
furrow-irrigated tomatoes. Under relatively low soil temperatures, little 
rainfall and high evaporation in the Hidalgo sandy clay loam, PEBC and 
R-446l controlled all weeds at 5 lb/A whereas diphenamid controlled only 
barnyardgrass at 10 lb/A. No herbicide treatment decreased the yield of 
tomatoes, although weeds competed for yield. (USDA, ARS, CRD, Weed 
Investigations in Horticultural Crops and 10wer Rio Grande Valley Res. 
and Ext. Center, Texas Agri. Exp. Sta., Texas A & M University, Weslaco.) 

Effects of soil incorporation and time of seeding on the performance 
of herbicides in furrow-irrigated carrots. Menges, Robert M. and J. 1. 
Hubbard Soil surface and soil-incorporated applications of herbicideso 

were studied for control of barnyardgrass (Echinochloa crusgalli (1,) 
Beauv.) in carrots field-grown in cool, wet Hidalgo sandy clay loam. 

Trifluralin, 3/4 lb/A, and R-4461, 4 lb/A, were outstanding for 
selective weed control with rain regardless of soil incorporation or the 
time of planting with incorporation. 
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Linuron controlled grass selectively at 1 lb/A without incorporation 

and 2 Ib/A with incorporation; carrots were injured only with the 2 lb/A 

surface application . 


Prometryne controlled grass at l~ lb/A regardless of soil in~orpora
tion and reduced the yield only in surface applic a t i ons; 3 lb/ A reduced 
yield regardless of i ncorporation. (USDA~ ARS . CRD ~ Weed I nvestigations 
in Horticultural Crops and Lower Rio Grande Val le.y Res . and Ext. Center ~ 

. Texas Agric . Exp, Sta, ~ Texas A & M Univ., Weslaco.) 

Effect of depth of soil incorporat i on ~n s eeding on the 

performance of herbicides in furrow~irrigated arr,i~ s~ Menges ~ Robert M. 

and J. L. Hubbard. Soil~incorporated and unincorporated her bicide 

appl it:at ions were compared for weed control in furrow= i rrigat ed onions. 

DCPA and R-446l controlled common purslane (Portu aca oleracea L.) but 

with rain neither herbicide controlled the weed selectively i n onions. 

regardless of incorporation depth or time 'of plant ing . 


CP-3l393 had no effect on weed or onion growth r egardle ss of method 

or rate of appli,cation. 


Temperatures ranged from 64 to 950 F at t he %-In. depth in the 

Hidalgo sandy clay loam. (USDA~ ARS , CRD ~ Weed I nves t i ga ions in Horti 

cultural Crops and Lower Rio Grande Valley Res. an Ext . Cent r ~ Texas A & 

M Univ., Weslaco,) 


EffEcts of several herbici.des on southport white g lobe onions grown 

under ::urrow and spr inkler irrigation. Agamalian v H. and A, H. Lange. 

Preplant soil incorporated 3 post-plant surfarCe~ and post -emergence appli 

cations were made on two soi l types , Plot treatment s wer e 2 rows ~ 50 

feet in l ength with 4 r eplications. 


Preplant , soH incorporated: Herbicide s were incorporated at the 2=3 
inch depth of a Metz fine sandy loam. The onions were seeded ol l owing 
treatment a~d furrow irrigat .d. The followi ng weeds wer e pre sent in the 
control : Amaranthus retroflexus le,» Solanum ~rachoJ.des ~. Sendt, s Chenopodium 
album t. 9 Portu laca oleracea L.. and Capsel1a Bursa=pas t or i s L, 

Data presented in the fol lowing table ind icated tha only DCPA at 6 

and 12 Ib/A gave acceptable weed control and crop tolerance . The stand 

reduction observed at the 12 lb/A rate did n t affec t yiel ds ue to the 

larger bulb size resulting from the wi der spacing, The larger bulbs are 

not de s i red by the dehydrator - processor. All other herbicides provided 

excellent weed contro1 9 but limited onion tolerance resul ted in excess ive 

stand reductions. 


Pos t plant pre=emergence , non-incorporated: Herb ire ipe treat ments were 

made to the surface of a Salinas lay loam. A 2 in , spr ' nld er irr igation 

was applied 4 hours following treatment , Weed spec ies present in t he con 

trol were Ur t ica ur ens L .~ Chenopodi um album L.~ Stel laria med i a t ,. 

Amaranthus r e t r ofl exus L' 9 Senec io vulgaris L. v ~alva ~~viflora L. and 

Solanum sarac.hoides, Sendt. 
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With the exception of prometryne 2 Ib/A (following table) all herbicides 
tested in this experiment provided accepted onion tolerance. Weed control 
30 days following planting was marginal with prometryne 1 Ib/A (no control 
of Malva sp.) and R-4461 at 6 and 12 Ib/A (poor control of Urtica sp.). All 
oth'2rs were acceptable. DCPA 6 and 12 Ib/A, CP 31393 6 Ib/A and prometryne 
2 lb/A continued to provide 10% or better weed control 60 days following 
treatment. 

Post emergence: Herbicides were sprayed on the onions at the 2=3 true 
leaf stage. The following weed species varied from 1 to 3 in. in height at 
time of treatment: Portulaca oleracea L., Capsella Bursa-pastoris L., 
Vrtica. urens L., Chenopodium album L., Stellaria media L., Amaranthus retro
flexus L., Senecio vulgaris L., Malva Earviflora L., and Solanum sara~hoi4es 
Seni e 

Linuron at I Ib/A (following table) when applied in this manner dU not 
contrc l Senecio sp. Initial crop symptoms were evident by a decombent growth 
ard this symptom was not evident 4 weeks following treatment. Linuron at 2 
l 't /A provided excellent weed control, but caused some stand reductions. 

The bromoxynil ester and potassium formulations are extremely weak on 
Urt~ urens and Portulaca oleracea, resulting in poor weed control. i n this 
te s t. Potassium formulations possessed a greater onion tolerance than the 
ester. (University of California Agriculture Extension Serv ice, Salinas, 
Ca l ifornia.) 

Preplant o soil incorporated 

-----~~------~--------------------------------------~-------~--~~-=---~-. 

Per Cent Yie ld 
Herbicide Lb/A %Weed Control Phytotoxicity of Contro l 

DCPA 6 82 1 101 
DCPA 12 86 4 101 
CDAA. 4 75 1 95 
CUM 6 81 3 89 
IP( 4 98 8 .'. 10 
CIPC 3 97 9 5 
R~2063 4 99 6 50 
R-2063 6 94 8 10 
c0~trol 0 0 100 

'1~ 10 - completely dead 
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Post-plant, pre-em~rgence" non-incorporated 

P l ants /2 Per Cent 
% Weed Control ft . Yield of 

Herbicide LbjA 4 /2~J6 - - / 24/65 o f row toxicity Control 

DCPA 8 93 70 I'"..) a 100 ., "DCPA .t_ 100 88 6 1 100 
Linuron 1 83 +7 Hi a 100 
Linuro'.l 2. 92 66 18 1 100 
Prometryne 1 6.5 33 l f 4 · 0 100 
Prometryne 2 100 91 5 5 60 
R-4461 6 62 27 16 0 100 
R-4461 12 60 2,;. 13 a 100 
CDAA 4 100 i.·0 13 a 100 
CP 31393 2 78 18 14 a 100 
CP 31393 4 00 41 16 1 100 
CP 31393 6 100 80 16 1 102 
Contro l 

or:.:..c.~-.;:;o 

Post ~emergen<ce on the oniorf' 

Per Cent Yield 
Herbic ide Lb/A % We e'" Control P}"yto t oxici t y of Cont r o l 

I.inuron 1 83 1 100 
Linuron 2 100 2 80 
Po t as sium cynate 12 90 a 100 
DNBP 3/ : 70 a 100 
BromoxY!lil ester 3/ 4 '70 3 90 
Bromoxynil 
potassium. ~ ], a 100 

Bromoxynil 
potassium ~ 2 a 100 

Bromoxynil 3/ "- 20 2 90 
Control 0 0 0 100 

-=--=--=-~~ 

Herbicide eVah28. t i :1 fg 1...:l t €:st i:: pr0c2 3 Bi:::~ J~ea3. Peabody ~ Dwi ght 
V., Jr . Of the 32 different her bicides e va luated as pre -pl ant ing 50i1
incorporated treatme~.ts i "1 pr C:E'S S ng peas , s ix shot...' ed high p , mi s e as 
select!ve herbic i des i'1 t h i s c r op : 1 p 1 ~ d.imet.hyl~3- U3~ (N- t ert - utylcarbamyl
oxy)phenyl» urea ~ S~ch l r0-3-~ t~tyl~6~me thyl raci l ~ 5-~o-3-~1 bu t y l
6-methyl u r aci 1 ~ N- ( p-br mophe:ql) =N ~ -me t hyl= -"'mettoxyurea ~ 3 ~· (m~ t r ifluoro
me'thylphenyl)-l, l=dimbthy lurea~ and 1= henyl- 3~methyl- 5=allyl-he:xahydro-l, 

3~5-triazinone- 2. Almost ~.S ei f ecti e a "u c; h,ct i ' ~ were 4 9 5, 7 =tTilChlor(J>~ 
benzthiad.iazole~2, 1.~3y !~:tL' 201 ~~1 2- c lOTo=N- isopropy l acce ta ilid..:! , non~3. and 
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and 

a 

(3,4.".dichlorophenyl) j>S"dimethylhexahydro.. l 
these materials (1, I-dimethyl-i3- «3": 
5-chloro-3-t~Et . 
demonstrated high activity selectivity) at O. The activity 

almost five months after (North.;. 
western .University, 

of most of these promising compounds had not been completely dissipated 

Mount Vernon») 

Peabody, Vu, Jr. 
Pyrazon in Brown 

seede However, to its wide-spread 
acceptance are high two applications in one 
growing season) and low activity on grassy weeds. This year's results 

that might be overcome by 
wi th anyone of new. , 
2..bromo...6'-tert-butyl-N-(methoxymethyl)-Opacetotoluidide ll 

These compo'i.iii'd'S; when combined with pyrazon at "half-rates" 
soon after planting, in weed control for 

time the pyrazon treatment. s year's 
results also show stecklings planted in "close" in.) row 
spacings and pyrazon mature earlier yield more seed than 
beets convent manner. A of techniquel 
is indicated, namely; pyrazon at a low rate a grass killer soon 
after planting to beets in row spacings of approximately 20 in:. (North
western & Unit, 
Mount Vernono) 

~l~~==~~~~~~~~~~~~~~~~s~. , 
3-~ p-(p'chlorophenoxy)-pheny -l,l-dimethylurea 

all cultivation and hand-hoeing. 
, necessary , 

fertilizer side-dressing, etc~) and factors contribute 
to the poor growth and lower yield of strawberries without cultiva~ 
tion. will probably not 
weed 
the number 

, 
cultivations and perhaps eltminate 

many 
no strawberry injury 
good weed control. 

State 

even at rates in excess of 
(Northwestern Washington Research & 

» Mount Vernon.) 

dAnnual weed control in ornamental 
Peabody, Dwight V" 11 Jr. 

.~~:;~,~~.,~~ selective herbicides in ornamental 
by two factors~ high water with 

test area for more than ~wo weeks in 

Results. 

winter 

4.5 



in plot technique ~ Le. ~ pla~,lting a very small !1'-1mber of bulhs in small wire
bottomed trays. As a result of these conditio:ls, experimental error was 
increased with a concomita;tt l o ss of some ir:£ormatiOIL Nevertheless, some 
general trends were indico.ted~ 0) simazine, c ontrary to results of previous 
yea.rs, seems to be safe aD.d effective for use as a pre~emergen<ce herbicide 
in bulbous iris and King Alfred laffodils (but !lo t in tulips); (2) pre
emergence application of li::T:lr,D.:ilsc:' exhibits good s elective weed control 
in iris and daffodils, but :"lo t t ~llipB ~ substantiating previous work; (3) 
although dichlobenil seems to b .e faIrly safe 1:1 ornamental bulbs, it does 
not perform at the leVel of a:oual weed c ontrol obtained with stmazine and 
linuron applicati{ns" 

In a test comparing combinations of post- an:3 p:c2-emergence application 
of different substitu t e d-urea h~rbicidel> it appears that the earlier post
emergent applicat ions are causi::lg less bulb yield reduction and resulting 
in better season-long an::1Ual weed control. f:'urther experimentation is needed 
to determine the best combi::atior. o f pre= and pos t -emergent substituted-urea 
applications. 

Off-station testing of li:mron and dichlo tlenil i ndicated that linuron 
resulted in excelle.nt annual 'tI,'ee.d c t.>n tro l and dich l beni! greatly reduced 
field horsetail infestati _s in bulb fie lds at rates which caused no 
obvious signs of injury to o r n amental bul b s _, (Northwes tern Washington 
Research & Extension Unit, We. h i ngton State Univers ity v Mount Vernon.) 

Recent work in ICo:'ltrs:l}i:ng h a r d.., t o-kill Weeds ir'_ turfgrass. May, J. 
W., H. M. Hepworth and Jess L . Fults 0 Exp€:dmental p l o ts treated on August 
3, 1965, and evaluated on Septembe r 14 ~ 1 96.5~ compar ing dicamba and 2,4-D for 
the control of creeping harebell ( Campanula raeuncuJl.oides) in bluegrass turf 
showed considerable promiSe in favor o f dicamba with respect to eliminating 
this persistent perennial weed. 

Dicamba applie d at .~ and 1 lb / A gave 95 percent top kill of harebell . 
2,4-D alone at 2 Ib j A resulted in o~ly 50 percex t cO"ltr~ l of the weed, and 1 
lb 2,4-D plus 1 Ib 2 ,4,5-T had lit tlLe e: f eet 011 harebe l l. 

All chemical appliiC.atio::ls <Cvr~s idered above c ompletely controlled dande
lions t kochia , and kno tweed pres ent i'1. t he t reated plots, and there was no 
visuai damage to bluegr a ss t urf K'l:p~riments W2re c o:cduc ted in Fort Collins,0 

Colorado, and represe~"1t only 0,1 (2 ;3e a s ::lTI. oS 0 se. r \i,s,:t i · ~~B. Final evaluation will 
be made during the spriClg a;nj summer o f 1966 . 

2~4~D, 2,4 p 5='I' a:;..1 c. :i.c affiba were app lied t o pI ts in Denve r, Colorado~ for 
the control of black me d c (~J1cago lup h.ll i1::a.) " App lications we re made 
August 16, 1965 .~ a!ld eva l u ations w~re made e n Sept embe r 15, 196:- . 

This data indicates c ontro l may be obtainf'd with dicamba at considerably 
lower rates tha~1 with th phenozy c mpounds f o r e r adicat iun o f black medic 
in bluegrass-fescue turf. 

Dicamba at 2 lbjA \,i;as compar ed t o 2 ,4-D p i '..ls 2 ~4Q :: -T at 1 plus 1 Ib/A 
for the con trol of yarr vi! (Acti~.!§. uIes::!:) in b lue grass -ben t turf in 
Denver ~ Colorado . Appl h :a t i oIt was on Aug:.liSt I E, 1963 and evaluation ,,"'as 

http:excelle.nt


made September 15. 1965. Results showed 100 percent initial top kill with 
dicamba and 40 percent control with the 2,4-D plus 2~4~5-T combination. 

Final evaluations will be made in the spring and summer of 1966. 
(Botany and Plant Pathology Section, Colorado Agri. Expt. Sta., Colorado 
State University, Fort Collins.) 

Chemical control of black medic 

Treatment Rate ~ lb/A % control of black medic 

10 Dicamba \ 98 
2~ Dicamba 1 96 
3, 2,4-D 1 55 
4. 2,4-D 2 90 
5 Q Dicamba + 2,4-D ~ + 1 97 
6. Dicamba + 2,4~D t + llz 100 
7. 2~4-D + 2~4,5-T 2 100 
8. Dacamine (oil soluble 2,4-D amine) 2 100 

Comparison of nine pre-emergence crabgrass herbicides for use in blue
grass turf. May, J. W.~ H. M~ Hepworth and Jess L. Fults. Nine compounds 

"wer'e evaluated for pre-emergence crabgrass control in Greeley ~ Colorado 
during 1965. Four of these materials, DMPA; triflur~lin), DCPA, and bandane 
have been previously recommended for use as pre-emergence crabgrass herbicides 
in Colorado; five were newer compounds included on an experimental basis. 
The new compounds were Azak (2,6-di-tert-butyl-p-tolyl-methylcarbamate), 
Sindone 296-B (1,1-dimethyl-4,6-diisopropyl-5-indanyl ethyl ketone), R-446l 
(N-(beta-O,O di-isopropyl di-thiophosphoryl ethyl)-benzene sulfonamide), 
SD-1183l (aniline, 4-(methylsulfonyl)-2~6-dinitro-N~N-dipropyl)~ and tupersan 
(1-(2~methylcyclohexyl)-3-phenylurea). 

Chemicals were applied on April 21, 'l965~" and evaluation was on August 

2l~ 1965. All materials were applied pre-emergence to crabgrass by mixing 

wifh 2 qts. of water and sprinkling over 25 sq. ft. plots with an ordinary 

sprinkle can. Three replications of each treatmen.t were used. The experi

mental design was a systematic block arrangeme~t. Three blocks were used 

and within each block there were 9 treatments and one control systematically 

arranged. 


The method of evaluation was based on the use of a 51 x 51 quad.rat 

covering the entire 25 sq. ft. for anyone treatment. The quadrat was 

divided into 9 equal sub-units and in every case each of the 9 sub-units was 

observed for the presence of crabgrass. A."l arbitrary visual rating of "Oil 

was given to sub-units with no crabgrass, "1" for units with 1 or 2 crab


"3 11grass plants, "2" for units with 2 to 10 crabgrass plants, for units 

with 10 to 50 plants, and "4" for units with over 50 crabgrass plan~s. In 

this manner both density and distribution within the whole quadrat unit 

were considered. 
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Comparison of nine pre-emergence crabgrass herbicides 

Rate 

Compound Lb/A a . i. Rating* 


lq Azak 10.0 0.00 
2. DMPA 15,0 0,00 
3 0 Trifluralin 1.5 0.00 
4. 296-B 12. 0 0.00 
5. 296-B 	 10.0 0,00 
6. 29-6-B 	 8 , 0 0.03 
7. DCPA 	 10 . 0 0 003 
8. Banda.ne 	 35 , 0 0.03 
9. DCPA 8.0 0.10 

la o R-44611. 10 ,, 0 0.10 
110 SD-1l83l 1 . 0 0.27 
12. SD-1183l 2.0 0.37 
13, Tupersan 20.0 0.43 
14. DCPA 	 6.0 0.63 
15 . SD-1183l 	 0 . 5 1013 
16. Bandar<e 	 15 . 0 1.23 
17. Control 	 2.14 

-/( 	 A rating of "a" is equal to complete cont .rol of crabgrass; a rating of 
"4" is equal to heavy infestation wit.h no control . I n this case control 
plots averaged a rating of 2"14. 

One factor contributing to the low density of crabgras s this year may 
have been the occurrence of unusually cool-'wet cO:1diti.ons in June and July. 
The average daily temperature for June was -1.7° F a:ld July _0 .6° F. The 
total precipitation for June was +2. 41 inches and July +2. 20 i nches above 
the long time average . This year no germinating crabgrass wa s obser-~'ed 
until May 26~ 14 days later than on the average year f or t he period 1959
1965. This late germination of crabgrass plus the wet and cool conditions 
of June and July were correlated with almost complete rep l acement of crab
grass by white clover in bluegrass turf on our t est ar e a at Luther Park, 
Greeley, Colorado . (Botany and Plant Pathology Section ~ Color a 0 Agri. 
Expt. Sta" Fort Collins . ) 

Selective removal of bentgrass from bluegr as.§,. t ur f with po_t assium 
cyanate and nitrogen ferti.lizers-~a progresrs report 1 Hepwor th 9 H. M. , J. 
W. May, and Jess L. Fults. The use of potassium cyB.~ate. and high r ate s 
of nitrogen fertilizers as selective herbicides f or r em va l f bent grass 
from bluegrass turf has been explored during the. growi::lg seas ns IOf 1963, 
196,!j. and 1965. Results from 1963 and 1964 i c dicat ed t h a t a cor:rcentrated 
water solutio~ Df aqueous ammDnia (NH~OH) app lied at 20.7 Ib of N/lOOO sq. 
ft. was the most promising Df five chemicals t ested . Tre at ment i n ear ly 
August followed by reseeding with bluegrass s evan days later appeared to be 
the most successful treatment. During the 1965 season this technique was 
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used on several home owners 1 lawns in $outh~enver where bentgrass in blue
grass turf is a, wide,'-~s'prea:d p-toble.rn:~, Althougnafaqueous anunonia solution 
was again highly eff.ectiveas ' a" ,selcctive q¢ufactherbicide it proved to be 
too hazardous for use unde,]jholt1e6~ner cOl\di'ti6:13,o "'Even in rather still air 
the unpleasant annnonia fUmes 'cQ~Idit&tbet6I'-trol1ed . Severe irritation to 
the nose and eyes of the appli:-;a-torand burning of nearby trees, shrubs and 
flowers resulte'Cf, These features would m?,k~ t:he practice generally unaccept
able to the average home owner. 

As an alternative to using aqueous anunonia, tTN'O other chemicals have 
been tested, They were annnon ium s'.lifate at 100 Ib/IOOO sq. ft, and p'ota'sSiunr 
cyanate at 20 lbjlOOO sq. ft . applied in wafer sohit ion. These rates are 
equivalent to 20 lb of N/IOOO sq, ft. for the ammonium sulfate and 4 Ib of 
N/lOOO sq, fto for the potassium cyanate. Both ot"these materials produced 
excellent contact top...kill of the mixed turf, Bluegrass shows considerable 
ability to recover while bent does not. Neither material produced objection
able fumes or caused any damage t o adjacent trees or flowers. Reseeding 
wtih bluegrass seed in late Augus t at a rate of 3 Ib!lOOO sq. ft , resulted in 
well-established seedlings by November 1, except under conditions of exces
sive bentgrass thatch. Removal of excessive thatch before seeding seems 
desirable. Use of this practice may require considerable judgement on the 
part of the home owner" Treatment of small !lSpotSi! of bentgrass in blue
grass may not be objectionable provided the remaining turf is fertilized 
with the equivalent of 2 Ib NllOOO sq. ft. concurrent with the selective 
herbicide treatment to reduce the growth differential turf color resulting 
from the high "N" application. When the bentgra8s O'spots" are large or the 
infestation occurs throughout the turf, treatment of the whole area may be 
advisable. One such trial is in progress. Observations and measurements will 
be continued during 1966. (Botany and Plant Pathology Section, Colorado 
Agri. Expt. Sta.~ Fort Collins.) 

Toxicit~ study of banc',B-:le used over three~zear period for control of 
crabgrass in bluegrass turf • . May , Jo Wo, H. M. Hepworth and Jess Fults~ 
Tests in Luther Park located in Gree leyp Colorado, were conducted to deter
mine any detrimental effects associated with repeated applications of high 
rates of bandane (polychlorocyclo pentadiene isomers). 

Bandane was applied in the granular form beginning in 1962. A second 
application was made in 1963, and a third in 1965. Cumulative amounts of 
bandane at the end of the third treatment were 0, 60 v 80, 90 and 120 lb/A. 

1st year 2nd year 3rd year Total 

A 30 lb/A 15 Ib/A 15 lbjA 60 Ib/A 
B 30 lb/A 30 Ib/A 30 lbjA 

I 
. 90 Ib/A 

C 40 Ib!A 40 Ib/A 4,0 lb/A 120lb/A 
D 40 lb/A 20 IbjA 20 Ib/A 80 Ib/A 
E Control Control Control 0 
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Effect of methylol urea and liquid calcium cyanamide on weed seed 
viability. Peabody, D"wight Vu, Jr. Methylol urea at 200 and 400 gpa 
and liquid calcium cyanamide at 100, 200 and 400 gpa were highly effect
ive in reducing the annual weed population to insignificant amounts six 
weeks after applications. 

At this time crop plants could be planted and subsequently grown 
with no injury in soH treated at rates of 200 gpa IO f methylol urea and 
100 gpa of liquid calcium cyanamide" These materials in addition to having 
activity as fumigants (killing soil-borne insects$ pathoge!ls and weed seed) 
are fertilizers containing relatively high perce:1.tages of nitrogen that are 
available as pla.nt nutrients. (North~Ne:ste:r :'. Washi.ngton Research & Exten
sion Unit, Washington State University", Mount Veraon.) 
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PRO~~CT 5, WEEDS IN AGRONOMIC CROPS 

W, E , Albeke, Project Chairma~1. 

No Sunnnary Submitted by the Proje c t Chairman 

Evaluation of io~i1 a:::d bromoxynil formu! a ti o:>J. s for selectiv{'> cO'2t rQ.!, 
of fiddleneck (A.msinckia inter-media) in winter w. e at 0 Rydrych 9 D. J, and 
D. G. Swan, Fiddleneck control has been difficult using the various 2,4~n 
formulations because early treatments or fall treatmen t s would .injure w·teat 
and later treatments failed to control the weeds. Ioxynil a:>:? .1 bromoxyclil 
were found to be highly select ive in cereal grains and tr,?a.tments could be 
made early without injury. In addition, the two compou:;;.ds were eff?ctiv'c 
in controlling fiddl eneck. Several formulations of each compound l.rere 
tested in 1965 ~ 

Wee d species i9. th-a a r '2a included tumbling mustard (Sisvmbrium a ltis s i= 
mum) and fiddleneck {Amsincki~ intermedia) 0 Ioxy-nil (A~P 63~ 166A and AC' 64-53), 
~nd hr9moxynil (L\.CP 62}-Z'S5 , Jif&:i310Q73Jl, N~B lOQ6':;. ; .and M&~. U641) 9. were applied at 
.25 - 1 lb/A. Treatment s were applied in March when wheat 'Was :trl the 3 l~ ,af 
stage. Tumbling musta r K8.S .5 inch in diameter and fiddleneck was 1~ 2 i< bes 
in diameter. 

Ioxynil (ACP 64-53) was o:r:.ly 50-60% effective on fiddlene ck and 30=4.0% 
effective on tumbling mustard. Ioxynil (ACP 63- 16r.A) r,.?as 100% effec ti7-2 «m 
both weed species but only at the high rate 0. lb!A) . 

Bromoxynil (ACP 64-255 ~ M&B 1001731 , M&B 10064, a::ld. M&B 11641) 1,.7ere ,3.11 
100% effective on fiddleneck a::10 tumbling mustard whe::l applied at high ra.tes 
(1 lb/A). When lower rate s; ( . 25 Ib / A) of bromox:y:lil were used ~ formulatio:G.s 
o f ACP 64-255 ~ M&B 100731, a:td M&B 10064 p were s ligh tly more effe ctive tha::J. 
M&B 11641. 

In general all ~romoxy:li l f ormulations "Jere SUPerior t o ioxynil f o r 
fiddleneck and tumb ling mustard contro l. There were ~o differences bet~7e'2r 

bromoxynil formulations when compared at high rates (l Ib / A), However ~ 
bromoxynil formulati ons were more variable when tes t ed a t ,25 lolA a~d ACP 
64-255 and M&B 100731 were 20% more effective o. fi i dleneck than the o t h_ r' 
bromoxynil formulations " O r egon Agricultural Exp t . Sta, ~ Pendletm'1 . ) 

Blue mustard (Chorispora tenel1a..L.contro l~L: wi:1ter wh~t, Ryorych, 
D. J. and Do G. Swa.u o Blue mustard i s a t eEccio:.1:5 bI' ,s.dlea'i.'ed an!'::- 8.1. 
belonging to the cruciferae fE.mily. This w€'2d hEts bee·::J. r esp lllsib le . . o r 
severe yield reductio:cs in wi::lter wheat becau se t he sta::? da'r d 2 , 4.~ D t r 28 t
ments have not been effective.. Extensive tests haV<2 been corducted in 
eastern Oregon to select a h2r 'bicide that is selective on wheat and eff.2 lCt= 
ive on blue mustard. 
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PostD~rl~~~e ~p"li~~~1o~~ of aluron~ linuron p GS 135289 GS 13529 0 an' 
prometryne aU at .. a D,.~ llb!L19 ~lll\d i.o~n:U ... ACP 63 .. 1.66 ( .. 5 lb/A} ~ ioxynl1Q 

- AU 63=166 pll.\1l~ 2 D li'-~ {.s ~ b;gS lb/A) II im:ynU .,; Ar:r 63-166 pl'- ~i~_a 
(.5 + .12 Ib!A~9 @fid pi~l~~~ p~~$ 2ll4~D (0025 + .25 lb!A), were appli&d 1n 
February 1965. Blue mm~t.2rt wa5 1 1lll\~h in diameter Blll\d wh~at was in the 3 
leaf stasewith 1. t U,ll.il?, Q 

BromoxynU = ~ lk <.05 Jlb!,l) lind 21)4-D plu5 di~amba (.15 + .12 lh/~ 
were appUed in Ap:!:U whf.;YIa fell<e bll1lie lINf5tara was 3 .. 4 in~hes in dia.etel' 04/ 

wheat had 5=6 ll~~ve~ ~~d 3e4 tille~~. 

Diuron~ lilll\~~© p ~3 13j2~ , ~nd G~ 13529 (Q8 ~ 1.6 Ib/A) lav~ 90-1001. 
blue mustard ~\\)l!1\tlr~ll. . r,,> r OW-1tlrYlne (1.6 Ib/A) was 90% effe<ctivl!. !0ll:YUU, 
ioxyn:U plull 2tAQ~ &Z.rld ~, Q:'i:Yltd ]' plu$ di<camba were 90~ll.OO% eff~<ctive. NiOlne 
of the treat1D.$nt~ :btjlu:~.j\ tt"~ wheat. Picl!.~ram <combinaU.@rl.1i were n~t (lffect
ive on thi~ w~edo 

BrOlllOxynl1 ~.S ! '?D JA) l)il;!t® 901 effective on blue mUlitarci o Di<camba plu 
2 ~_ 4-D . (.12+ Q 7J5 l 1.t>JA) Wi1\f8 70% ~ffa~Uve. No wheat: injurywaa recorded in 
these treatments. 

Several of the~~ ©Q J0~~ds and/@r mixture3 ~howexcel1ent 8ele~tlvity 
in wheat and blue mlleta~d ~~~tro l is effe<ctivee Further trials are planned. 
(Oregon Agrl<cultur~l l~p o Sta ., Pe~dleton.) 

. Downy brome ~~l'r:J!nr~ ,fe ((' torum) <contro]' in winter wheat. Rydry~hj) Do 
.J Q and D. S. Swan. Doumy brome ~OJr!.tlnueli to be a serious weed pr«)bll,em. 1n 
the dryland wheat ~~~a~ of ~a8tern Oregon. A sele<ctive herbicide i~ needed 
which (a) will prOlvL~~ ,<'",..flJ: y br~ <c~ntro1 (pre or plOlSt~emergenlCe> and (b) 
will be safe and iel~~ti,e i~ wi~ter wheat. New herbi~ides are c@ntinua11y 
being screened ftilJ :f. )!l;)~:8ibll. tIO! s:.lBe in this area., 

Thirteen herb:f.~ li.i~ ~ tq~;;,£ telSte@l in 11965 for the rsele«:Uwe ccontrlOl of 
downy brome in winte~ ~Nhe<!t . EH 52445 (1 ~ 6 Ib/A)~. GS 14253 0. - 2 lb/A) ~ 
TH 052...H o. ~ 3 l olA, ~ E (~y ~)975 ('1 = 6 Ib/A) II Bay 56250 (2 ~ 4 lb/M, orcs 
21799 (2 ~ 6 lb/A) p '1'k! on..a {2 ~ 4 lb/A)!) CP 45592 (1 ~ 4 Ib/AL CP 4.5592 
plus diuron (2 + 1. .5 ILjA) , a.!l,d linuron (.8 .., 1.,6 lb/A) were applied pre- , 
emergence in October 196+e Atrazine and potassium azide!) prometryne p GS 
14253 t and Bay 56:250 were 8,YJpU.ed pOBt=emergrencce (February 1965) when 
downy brome Wlat; in t'te :£. !!'eaf ",,111,d wheat W&!5 in the 3 leaf Btage . 

TH-073=H (2~4 IbU ) t> Ell 52445 ~1!ld Bay 43975 each at \6 l'ill/A we~e 
effective on downy h:t'Oi1Ji; ' b~ t w~~.aii;. :btjury was severe. A ccombilThaU,ol1 @f CP' 
45592 plu~ diur n ~ ~ + l o ~ ~b!A) wa~ effe~tive IOn ccheatgras5 and wheat 
injury was Bl:lght . 1L,)!.:rrm:C!~'! ~Jl. 6 lb/ A) wa$ 50-70% effelCtive Qil GOWlllY blrQ)me 
and wheat injury Wi1!1li nih 11.' . lOCi') 2n99~ Bay 562501' and GS 14253 j) alrild TH 
052=H were not· effe~. l i'l.,,'1i:J (c a,ziwny bl'ome when applied pre=emergel!'i!.~e. . 

Atrazine (. 6 lbJAj ~ !"":vmetl'yne U = 1.5 lb/A) and GS 14:253 (2 lb!A) 
were active on ~heatg~~e~ with min@r injury to wheat when applied p@~te 
emergence but G5 1*253 was ~~pe~i@l' t@ the other compound8. Pota~~i~m 
azide (lO~20 lb /A) W~~ ~ot effe~tiw@ @n d@wny bromec (Oreg@n Agr1~~lt~ral 
Exp~ Sta.~ Pe1fidlet@~ . ) 
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Control of annual broad-leaved weeds in barley with aircraft appli
cations of bromoxynil 8rrd. ioxynU.. Foy ~ Chester L. and Orris W. Gibson. 
Present 2~4-D recommendations in cereal grains, although used effectively 
for many years, havt two imp0J:'tant limitations as follows: (1) certain 
species are difficult to wet or fer!' other reasons are somewhat tolerant to 
2~4-D (2) for reasons of crop safety, treatment with 2.,.4-D should normally 
be delayed until the grain is well established and tillered (the need for 
weed control may of teL occur earlier). 

Based on a preliminary study in 1962~ 7 replicated tests in 1963, and 
11 more experiments in 1964, certain benzonitrile compounds have shown 
exceptional promise for use i~Btead of or in addition to 2,4-D in California 
cereal grains. Ioxynil was tested most extensively during 1962-64 (rates, 
volum~s, formulations ~ reSidues, combinations with other herbicides~ timing, 
etc.)~ During 1965 similar emphasis was given primarily to bromoxynil which 
proved even more effective against several major weed species in California, 
e.g. Amsinckia spp. tarweeds, mustards~ etc. Early tests in 1966 tend to 
confirm the previous findings . 

Excellent weed control performance (with few exceptions)~ high crop 
tolerance, and no detectable herbicide residues in either crop or soil, 
combined, appear to justify the following recommendation in barley and 
wheat: bromoxynil ester, 6-8 oz!A ( 1 1/2~2 pints of 2 lb l gal formulation), 
10-20 gpa spray volume (5-10 by air)~ apply when crop is in the 2-leaf to 
boot stages and weeds are in early seedling stages. The above treatment 
has repeatedly given excellent con trol of many common annual broad-leaved 
weeds. Bromoxynil has proven equa.l to~ or in most cases, more effective 
than ioxynil, however exceptions have been observed. Ioxynil appears more 
effective than bromoxynil against chickweed and scarlet pimpernel. The 
more "tolerant" or "resistant" species to bromoxynil observed in California 
are filaree, bur clover;o stravioerry clover, chickweed, spurry and scarlet 
pimpernel. The lower rate (6 oz/A) should be used on very young seedlings 
(less than 3-4 leaf stage); the 8 oz!A rate, on more resistant species and 
on more advanced weeds up to 6-8 inches tall but before flowering. Early 
application is preferred. 

Almost all reported studies with bromoxynil have invol.ved application 
by ground rig, using 15 gpa spray volume) or more. Less information was 
available on its effectiveness at lower gallonages applied aerially. On 
January 22, 1965, bromoxynil ester and ioxynil amine (1/2 lb! A) and 2,4-D 
amine (3/4 lb/A) \-Jere applied by fixed-wing aircraft (9 gpa spray volume) 
to Arivat barley, 5-7 inches tall and well tillered. Soil moisture was 
near field capacity at the time of t reatment. There was a very heavy 
infestation of Amsinckia spp. in the 6-inch rosette stage. Other weeds 
present were stinging net.tle, common chickweed, filaree~ mineros lettuce, 
milk thistle~ mustards~ pineapple weed, prickly lettuce, common sow thistle, 
shepherds purse, Malva sp.~ urly dock (seedlings) and bur clover, 

Untreated checks were provid d by covering several random areas with 
plastic sheets during sprayiTIg;~ then removing the sheets immediately thereafter. 

No toxicity symptoms or.. the bar ley were observed with either of the 
three herbicides. Bromoxynil caused a rapid contact injury to all weeds 
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checkweed, 
more 

of the 

nettle and filaree which showed 
resistant 

OV:2rall 

, were 
slight 

harvest 

respo~se was slower with than bromoxynil and finally 
less complete. Chlorotic spots over stems and leaves were observed at 
first; necrosis days later. Total weed control at harvest 
was rated at 

Combine-harvested Ids were compared with those from plots receiving 
the standard 2,4-D treatment (s~e 

Grain Yield % standard 

1. bromoxynil eater (1/2 lb/A) 126 
2. ioxynil amine (1/2 IbJA) 1924 
3. 2 amine lb/A) 1691 
4. untreated 0 0 

Several annual species were adequately controlled by 
sp., the principal was stur.ted but not ki 

1 offered Untreated of 
were so foul no mature grain was produced. (Department 
University of California, Davis.) 

2~4-D. 
and 

or less. 
bachelor's button 

Weed was 
Treatments were 

species 
cyanus) 
on June 
4 times 
are 

size was 10 9 x 50~. Results 

Bromoxynil 	caused slight temporary chlorosi~. K azide severe 
but considerable Diquat gave complete 

It should be pointed out that the rates of 1 used in 
were than ly needed for commerCial weed control, in 
to the factor of 

(Department of Farm 



Weed control and yield of Beaver spring wheat 

i", Control Wheat 
Dog Bachelor- os Lambs= Yield 

Treatment Lbs/A fennel button quarters Lbs/A 

1. NC 3363 1 93 80 64 3004* 
2. NC 3.363 1 1/2 96 99 51 3052* 
3. Ortho 407 1 9.3 70 20 2944i< 
4. Ortho 745 1 89 50 28 2752 
5. Ortho 831 "1 

,;,L 95 88 95 2752 
6. Diquat 1 98 99 79 0* 
7. G-12133 1 56 75 63 2788 
8. G- 12133 1 1/2 69 83 73 2559 
9. Bromoxynil ester 1 100 100 100 2848* 

10. Bromoxynil ester 2: 100 100 100 2680 
11. BromoxyniI ester 

+ dicamba 1/2 + 1/8 100 100 99 2776 
12. 2 J 4-D amine + 

dicamba 1/2 + 1/8 91 100 100 2812* 
13. K azide + X-77 20 + 0.1% 100 100 100 2043* 
14. Check 0 0 0 0 2547 

* Significantly different from check at 5% level 
LSD 5% =250 lhalA 
C.' V • " ;:: 6 • 9 % 

Herbicides for broadleaf weed control in spring wheat and barley_ 
Cords~ H. P. In the spring of 1965 a number of herbicides were applied 
to whe.at ana barley for broadleaf weed control. In the wheat trials ~ 
the principal weed present was wild buckwheat ( Polygon~ convolvulus). 
Also present were wild mustard ( Brassica sp. ), dwarf mallow (Malva 
rotundifo l ia)>> re.dstem f ilaree (Erod ium cicutariurn) >> lambsquarters 
(Chenopod i um album) ~ ~nd prostrate knotweed ( Polygonurn ac ivulare). Of 
these ~ rna11ow- and filaree were resistant to the herbicides applied. 
Overall weed control and crop injury were r ated about three weeks after 
applicationDwhich was in the fu lly tillered stage of the wheat. 
Results are summarized in the following table. 

Effect of ioxyrd l and brornoxynil on wheat and we!;lds 

Rate/A Weed control Crop iniury
• 1Herbicide oz. rat~ngs~ rating 

Ioxynil 8 408 0 
Ioxynil 16 6.0 0 
BrornoxynH 8 8,0 0 
Brornoxynil 16 8.8 tr 

1 0 = no plant injury; 10 = complete l y kil led. 
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In the barleyttia1s » the principal weed present 'Was prostrste knot
weed. Also present,' were wild mus t llro p flixweed ( lDescurainiasophi.1> ~ 
various smartweedS ( Polygonum spp . ) p l:ambsquart<ers ~. and dwarf mallow. 
The smart weeds .fnd mallow were no~ c0'ntro11ed by ariy of t he t reatnients. 
As in the previous tria1 9 applic~ti6n waS at the fully tUleted· stage 
with evaluation about three weeks latet o Results are given 1n the follow
ing table .· 

Effect of herbicides on weeds and barley 

Rate p Weed cont ro,I Crop injuty 
Herbicide oz/A rat ing2 · ratingZ 

BromoxynU 8 7 . 3 0 
Bromoxynil 16 7 . 3 1.3 
Bromoxynil + 2 p 4- D 8 + 8 8 . 2 1.7 
Bromoxynil + 2 94- D 16 + 8 9 02 20 3 
Ioxynil 8 6. 0 0 . 7 
Ioxynil 16 5 . 0 1.0 
Ioxynil + 2 ~ 4 -D 8 + 8 900 1.7 
Ioxynil + 2 p 4: D 16 + 8 9.2 20 0 
Dicamba 2 3.8 1.0 
Dicamba 4 5. 0 2. 5 
Dicamba + 2 9 4 ~D 2 + 8 7 03 20 8 
Dicamba + 2 p 4- D 4 + 8 7 . 5 307 
Picloram 0.5 2. 7 0 
Picloram 1 4 .. 5 1.0 
Pic10ram + 29 4- D 0.5 + 8 800 1.5 
Picloram + 29 4- D 1 + 8 7 .2 2.3 

1'/)2»4-D .. 7 . 0 1.8 

2 0 = no plant injur y; 10 = complete ly kill ed 

Heavy rains j us t pr i or to harvest caus ed s ever e shattering . Conse
quentlY 9 no yields wer e t ak~~ . At harvest time there were no obvious 
treatment effects on the barley . Weed control pers i sted t o harvest in 
successful treatments 0 (Nevada Agri. Exp. Sta' D University of Nevada» 
Reno. ) 

The effect of herbic ides on t he control of wil d buckwheat and cow 
cockle in small grains . Guenthne r p H. R. Twenty~ six t reat ments were 
applied to wild buckwheat and cow ockle i n winter wheat » two dates in 
barley p and 1n spring wheat . The f ol l owing summary could be made from 
these treatments ~ 

Bromoxynil = rate s of 5 t o 6 oz/A of bromoxynil es ter applied at 
the three- leaf stage to jointing s t age wi ll e£fe.ctively control wild 
buckwheat and cow cockle in whea t and barley. A c mbina t ion of 4 oz/A 
of bromoxynil ester wi th 294-D es t r at 4 to 6 oz/A could be applied 
after the five~leaf stage. 



.;;..;;;..:...;;;...:;;..;;;..:;.;;;;;; - applied at 5/16 to 3/8 with MCPA at 4 to 6 at 
the to S-leaf of growth with 2,4-D ~t 4 to 6 
oz/A applied at the five-leaf to tillering 

or 
effectively control 

most ann~al broadleaf weeds in wheat and 

rates of 2 oz/A has been an effective treatment for wild 
in small Due to the narrow spectrum of weeds 

controlled with dicamba~ the following treatments can be made: 1) a com
bination of dicamba at 2 oz/A with MCPA at 4 to 6 oz/A at the 
three-leaf to five- stage; and 2) a of dicamba 

2,4-D ester at 4 to 6 oz/A applied at the five-leaf to til 
These treatments can be used in wheat or barley. In oats~ dicamba may be 

alone or in combination with Agricultural Experi
ment Station, Central Montana Branch, Moccasin.) 

at 2 

w. and T. J. Muzik. 
primarily to 

blue mustard, 

and 

Bromoxynil was the outstanding material under test. This product 
available too for t ication but even the late appli

cations gave excellent control of weeds and very 
of gromwe , and blue mustard 

ranged from 90 to 100%. Dog fennel was effectively controlled and henbit 
was reduced with control from 40 to 90%. The 
of control of henbit direct to the size of 
plants with best control on young plants. Mixtures of bromoxynil 
and phenoxy compounds controlled mustards more effectively bromoxynil 
alone control of gromwell fiddleneck and blue mustard was 
Yields were also consistent Both weed control 
and yield were somewhat 
from mixtures with 2 

and MCPP than 
no to winter 

wheat and consistent near those of hand-weeded plots in 
of the lateness of the applications. 

lithium salt of produced variable s, from 
o to 80% control at both 1/2 and 1 lb/A rates. The ester formulatio.n gave 
much better and more uniform weed control than the lithium salt in all 
trials. A combination of 1/2 pound of the ester with 1/2 
gave the best control of gromwell, fennel and henbit and the 

of 2 

ld in one trial. 

the 
in at 
c(;mtrol henbit. 

than 

butoxy ethanol ester of 2,4-D 
50% control of gromwel1 but did not 

varied more with 
and gronro."e11 

10 bushels per acre more than wheat 
in there was more to the crop 

from the earlier appHcation. Application of 1 lb!A on blue mustard in 

of 



Har~h re~ulted i~ 801 contrcl. Dacamine at 1 lb/A gave errati~ control of 
gromwell when applied in either spring or fall MCPA 2nd MCPP gave abouto 

75% c@ntrol and no wheat damage when applied in April at 1 lb/A. 

Diuron was the only substituted urea tested in 1965. Application~ of 
0.8 and 1.2 lb/A in the fall and spring gave good control of gro~el1 in 
the 22~inch precipitation area o Spring applications in the drier area~ 
re~ulted in poor controle 

Di~~a alo~e or in mixtures with 294-D produced vari~ble re~ult~ in 
controlling weeds in wheat. 

These results 6uggest that bromoxynil may be superior for control of 
2D4-D re~i~tant ~pecieaQ especially i~ areas of 20 inches or less of 
average annual precipitation. The soil residual effects of d1uron appear 
to make it the material of choice for early fall application i~ areas of 
high rainfall~ drainage-ways and seep areas where late fall~ winter and 
early ~pring applications cannot be made. (College of Agriculture 
ReBearch Center p Washington State University~ PulLman . ) 

Herbicide~ cor mixtures tested i n 1964~1965 on Gaines wbeat 

Herbicide Rate/A Applied 

Dacamine 
Emuh amine 
2,A-D amine 
294-D isopropyl ester 
2»4-D butoxy ethanolester 
HCPA 
Mcn 
ACP-63-303 ( ioxynil9, Li. salt) 
M & B 8873 ( i oxynil, ester) 
M & B 10064 (bromoxynilD e~ter) 
Diuron 
Dicamba 
ACP63=30J + 2;4b D 
ACP 63-303 + Mepp 
M &B 8873 + 2~4~D 
M & B 8873 + MeFF 
M & B 10064 + MCPP 
M & B 10064 + MCPA 
M& B 10064 + 2,4-» 
Dicamba + 2 p 4=D 

1/2, 1 
1/2-v 1 
1/2" 1 
1/2, 1 
l/2y 1, 2 
ll. 
1 
1/2, 1 
1/8, l/4~ l/2~ 1 
1/8, l/4 ~ 1/2 
1/2, 8/ l0 p l~ 2/10~ 1 0 5 
1/4 p 1/2 
1/2 + 1/2 
1/2 + 1/2 
1/8 + 1/2r, 1/4 + 1/2~ 112 + 1/~ 
1/8 + l/2t 1/4 + 1/2~ 1/2 + 1/2 
1/8 + 1/2~ 1/4 + 1/2. 1/2 + 1/2 
1/8 + 1/2, 1/4 + 1/2 ~ 1/2 + 1/2 
1/8 + l/2~ 1/ 4 + l/2~ 1/ 2 + 1/2 
1/4 + 1/2, 1/ 2 + 1/2 
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Response of cotton t o soil iJcorporated herbicides , Anderson~ W. P., 
and J 0 W. Whitworth. FL'e herbicides were applied as preplant soil 
incorporated treatmeats at four rates on cotton sown in c lay loam soil. 
The herbicides wl2re applied as a broadcast spray in 40 gallons water/A 
and inunediately disked into t he so il. Beds were then listed on 40" 
centers and the prep l a t irrigat i on f ollowed. At the proper time as to 
moisture and t€mperature~ the beds '(.rere harrmved and l517-D Acala cotton 
wa.s seeded at a rate o f 30 Ib!A. Cotton emerge::l to a uniform stand but 
the weed seed popul~ t.i !1 was somewhat spanse o All treatments gave satis
factory control of t h e annuo.l mor~ing glory and annual gras ses that emerged. 

The effect of the h.erbici3.es on yield is s!J.O':N::l. in the f o llowing table. 

Relative yield of cotton from p l ots treated. with preplant applications 
of herbicides ir.corporated by double diski'r'!.g (4 incheS) 1 

Rates Treflan Prefar . Diuron Dac thal Caparol 

I 86 95 96 107 89 
II 108 90 9.5 96 108 

: III 86 93 91 99 109 
IV 79 101 111 110 

Rates - b/A 

I 1/2 4 3/4 6 	 1/2 
II 3/ 4 6 1. 9 1 


III 1 8 1~ 12 l~ 

IV l~ 10 18 2 


1 	Yields expressed as a perce~tdge of the unt rea ted check plots. average 
yield of check - 2.29 Bales of :in~JA. 

Statistically, J one of t he yie l ds f'.r·om the herbici.de tre8.ted plots 
were higher or Im,Jer tha:t the hoed che ck plots. How<:!'i1er~ the trend 
toward lO;,,7er yields somewhat correl a te s with inhitition of plant height, 
following table. 

Yield of cotton from plots treat ed with preplant applications of 
Treflan sui1-irlr1::orporated by doubl e disking (4 inches) 

Treflan % Inhi bit i on of Bales of 
~l.;;;.b.!../;;.;;A_~~_____~~~~. p lan t htight Li~Acre 

o 0 2.07 
1/2 5 1. 78 
3/4 22 2. 23 

1 24 1. 78 
1~ 3 1.64 
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Since many a!Cres were treated with treflan this past year and the 
!Cotton trade people were complaining of low quality cotton from this 
area", data were also taken on fiber properties~ following table. 

Quality of cotton from plots treated with preplant applications of 
treflan bo il- incorporated by double disking (4 inches) 

Treflan Upper 1/2 

Ib/A ilMi k211 StreD.~th Stretch Mean 


0 3. 6 236 702 113 
1/2 .3.61 230 7.7 114 
3/4 308 233 7 .4 111 

1 3.8 220 1. 9 106 
1~ 3.5 232 7.8 111 

""" 

There were no adverse a.ffects of treflan on <t'otton quality (New9 

Mexico State University, Agricu ltural Experiment Station~ University Park.) 

Combi·~lat1ons of "replanting and l ayby applications of he rbicide s in 
.irrigated cotton. Ham:i.ltoTI. s K. C. and H. F' . Arle" Research on herbi
cide combinations f o r s e ason-long contr o l o f annual weed!: in cotton was 
continued in Arizo:__3 duri!lg 1965. Two t e sts were conduc ted at the Cotton 
Research Ce~ : t€'r in Phoenix whe re N - ( 2-merca.ptoethY 1) benzenesulfonamide ~
(0 ,,Q"diisopr -pyl pho s phorodithioate ) ( bem n.:Llide), DCPA~ prometr yne ~ a.nd 
trifluralin ',JEre appl i ed to the soi l on March 8:, before furr owing f o r the 
preplanting irrigation. ' r eatments were replicated 4 times on plot s 4 
rows wi de> 43 feet long. De l tapine Smooth Leaf co tton wa s plant ed in 
mo ist ~' o i l ·..mder a dry fiU ch on March 31. Two weeks of cool weather and 
r a in followed ~ so the tests were rep lanted on Apri l 20. 

Dire!Ct ed applications of DCPA~ diuron~ mO:2uro:-:c, prometr)T-e o r tri 
:f l u ra l in. covered the entire furrow and base o f the cotton plants before 
the. first (J une 2. ) and :3econd (June 30) postemerge1"'.ce irrigations, Layby 
applications contai ned 1!2~i, nonioni c surfactar..t . Treated plots were 
cultivated within one hour. 

The surface soil averaged 48% sa~1.d, 35% silt , 17% clay, and eTa 
o rganic matter. Weeds present i n clude d I~,spi~ fasciculatum Swartz :! 
Echinochloa c OlI num (L . ) Link, 1eptochlo~ fili fo rmi.£. (Lam,, ) Beau.v. ~ 
ih228,lis y"rightii Gray :;: and lunaranth S ,Eal me ti, So t1Tats. The test area 
W<i8 rcu l tiva ed three times , Percent broadleaved and grassy weed contro l 
was estimated em October 13. The center rows of each plot were hand~ 
picked in November" Rates of app lication, percec'lt grass control , and 
cotton yie l ds are 3rmvn in th.e table 0 

Cotton seedl ings were temporar ily stun ted by prep1ant i l1g applications 
of trifluralin P s temergence applicat i ons of dluron and monu r on caused 
temporary chl orosis of cotton. f l iage . Prometryne cau sed severe chlorosis .~ 

a:::.d Borne cotton plants were killed. 

Q 
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There was little difference in weed control when layby applications 
were made before the first and second irrigation . Combinations of herbi
cides gave 94 to 100 percent control of broadleaved weeds. Control of 
annual grasses was less satisfactory, averaging 61 to 95%. The combination 
of bensulide and diuron gave the best grass control and co~binations con
taining prometryne the poorest. 

Combinations containing bensulide and DCPA resulted in the highest 
yields of hand-harvested seed cotton. Combinations containing prometryne 
and monuron gave the lowest yields. Machine picking would have been 
possible on all treated plots. Ground harvest was possible only on the 
plots treated with bensulide-diuron . (Cooperative investigations of Crop 
Research Division, Agricultural Research Service, U. S. Dept. of Agricul
ture and Arizona Agric . Expt. Sta ., University of Arizona, Tucson.) 

Grass control and cotton yield following preplanting and layby 
applications of herbicides , 

Grass control 
Percent Yieldl 

estimated as percent of 
Treatment October 13 DCPA che'cks 

Pre:elantins L.§-yby Date of layby treatment 
Herbicide lb/A Herbicid.e lb/A June 2 June 30 June 2 June 30 

Trifluralin 0.75 diuron 1.25 67 84 92.abc 107 
Trifluralin 0.75 monuron 1.25 69 76 80 bc 92 
Trifluralin 0.75 prometryne 2.00 64· 69 68 c 91 
Trifluralin 0.50 trifluralin 0.50 69 78 80 bc 90 

and diuron 1.25 
Bensulide 5.00 diuron 1. 25 94 95 l20a 100 
Prometryne 2.00 diuron 1,25 61 73 89abc 89 
DCPA 8.00 diuron 1.25 73 78 101ab: , 103 
DCPA 16.00 DCPA 8.00 80 88 100abc 100 

1 Yield of seed cotton on 'DCPA checks was 2,070 and 2,350 lb/A. 

Prep1anting applications of bensulide in cotton . Arle, H. F. and 
K. C. Hamilton. Research with prepianting applications of N-(2-mercapto
ethyl)benzenesulfonamide ~-~~O-dii ~opropyl phosphorodithioate) (bensulide) 
to control annual grasses in irrigated cotton was continued in 1965 at the 
Cotton Research Center, Phoenix., Arizona . 

Preplanting applications of bensulide were: 2, 4 , and 6 lbjA, on 
March 8, to the flat soil surface before furrowing for the preplanting 
irrigation; 4 lbjA, on March 10, as a broadcast application after furrow
ing before the preplanting irrigation; and 2~ 4~ and 6 lb/A, on March 31, 
as a broadcast applicati.on before harrowing for the final seedbed prepara
tion, DCPA at 8 lb/A was also appl ied after furrowing before the pre
planting irrigation. Treatments were replicated 4 times on plots 4 rows 
wide, 43 feet l ong, 
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Deltapine Smo0t h Leaf <cot ton W3.8 planted in moist :soil under a dry 
mul :h on March 31. Two \N~eks o f c ool weather aiJ.d rain followed) and the 
~ott0n was repla.':l t eli on Ap ril 22 0 The surface s oil of the test area was 
38% sand , 40% 81. t~ 2:L'% :r; , aY:1 and 1% organic matter. Weeds present 
included Panicum fa rs:ci ::: : latum Swartz 9 Echinochl oa. <co lo':lum (L,,) Link~ 
L~t()(.;.hloa :fi.1iformi8 (:'am.) Beauv., PhYs a li s ",~ghtii Gray ~ and Amaranthus 
.Eal~! So THat . The lE: t a rea w,a s cultivated three times 0 On June 29, 1 
lolA of diunm '1>;8 3 .£1.ppl i.::, d O"l the p lot area as a, directed spray covering 
the ent ire furn .)>:.] , l' ~is re t e o f d i uron ~7ill !I,ot contr ol annual grasses but 
usua. l ly c ontro ls brG~d l€' av_d weeds. Percen t weed con r o l was esti.mated on 
Oc t ober 13 0 Tn,e cent e r ruws o f e a c h p l o t ~Mere hand-picked in November. 
GraBS cO~ltro l "etd c o tt .;:r", yie cis are shown i ' thE: tab]'~ . 

Cotton emerg€cvct'; .'1.1 .:1 seeJling growth were not affected by preplanting 
herbicide app l i c 3t i ofl:2 0 Be f·t ((!Q'Ct rol IO f amLual gn~ss8s was obta.i.ned with 
preplanting app lica tioTI E Defor."?- furrowing for the preplanting irrigatioTIo 
All preplanting a,pplic a'Cion:3 of bensul ide gave better grass control than 
DCPA Prepia'J. t i ng app h ci'tt i o'l of bensulide di d not alter cotton yields 9 

(Cooperative in'~8tlgdt i TI S of Crops Research Divis ion, Agriclil.tural 
Research Ser v i c e ~ U. So Dept. of Agriculture, and Arizona Agric Expt. 

v 

0 

Sta ., University of Ari zO::18" Tuc s on ,)v 

Grass cont r o l a:::td cot ton yield fo l l o'win o prep l a:lcin g applications of 
bensulide a :J d DCPA 

Tr;O; atm2~· t Gr ass cQ.1t r o l Yie l d i as-percent 
Herbicide met·~·L : n t b /A perce-a,t e r.;t:imat c;d o f DCPA check 

bsnsd,ide 'befo r e f 1. 'Y"r ... \,id': g 2 96 107 
./t',bensu lide be f or e furro'\.l7:Lng ~ 99 103 

bensu lide be f Oe . furr:o~"L:lg !J 100 99 
ben sulid e \:o f a r e i rrigati !l <+ 91 99 
bensu lide t.e l or.c 'larro'N' i n g 2 84 102 
bensu l i de Defo r e h8xrowing 90 103 
bens~l1id", be f ore harro15d ng 6 9",,' 108 
DCPA before ir~ig3t ion 8 81 100 

1 Yield of se~d cotton ::)!) DCPA ch e cks was 2,700 Ib / A, 

R€£eat dired cl ~.E.P.!;tcati '..)ilS of low, rate.s of h2rbi.£ides in cot to:::!. . 
Arle~ H. 1". and K, C o ftamil ton . Sin g l e appli cations 0 h e rb i cides to 
the soi l for con t r ol ~ :t a!luut'll weeds i n cottqn h~V2 S(,'rne Cl,mes res 'J lted in 
80i l residu.es of he:>:bic ide s which a f f ect subsequent CTvpS 0 The e -Jalua
tLm of repe.at ~d appl i cat i ..ns of l ow rates o f herbi c ides t~ t h f l iage 
of sm3l l weeds Wb. .... C I ,,(inued i n 1965 at the Co t t O.:l Research Cen t er ~ 
Phoenix} Ar izon a o This '("as an a t tempt t cor:e r o ! annual weeds with a 
minimum r E'sidue i::l t h e s o i l. 

On J une 2 rd12.:>. De l t ap i n e. Smoo t h :Leaf ' ott on W2,S, 4 t o 6 °nches high~ 
overall app l i c :a.tLms ,, 'zre made as f a l lows: 2 , 4, aI!d 8 oz/A of diur .L" 
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3 1b/A of DSMA. and 0 . 67 1b/A of prometryne o Directed applications, cover
ing the entire fur r ow a~!d base of the cotton plants, ware made on June 23 
(cotton 8 to 10 i nches ), J uly 17 (cotton 18 inches), and August 3 (cotton 
24 inches) . MS:MA at 3 lb! A and paraquat at 0.2 1b/A were applied as 
directed sprays on .Tune 2.3" July 17, and August 3. Herbicides were applied 
in 40 ga1/A of wa ter which contained 0.5% nonionic surfactant. Treatments 
were replic ated 4 times on 4 r ow plots " 43 f eet long . The test area was 
cultivated three times. 

Small weeds were present on all plots at each date. Weeds present 
included Panicum fasciculatum Swartz, Echinoch1oa colonum (L.) Link, 
Leptochloa filiformis (tam.)Beauv. 1 and PhYsalis wrightii Gray. Percent 
weed control wa s estimated on October 13. The center rows of each plot 
were harvested in November. 

Overall applications of diuron. and prometryne caused severe chlorosis 
of cotton foli age. Prometryne and the high rate of diuron caused stunting 
of cotton plants. Prometryn.e reduced cotton stands. Later directed appli
cations had lit t le effect on cotton plants and gave excellent central of 
broadleaved weeds. Cont r o l of annual grasses ranged from 83 to 95% with 
the repeated applications of herbicides as compared to 15% on the culti
vated checks. All herbicide treatments" except prometryne, resulted in 
significant increases in cotton yield as compared to the cultivated check. 
Prometryne also delayed maturity. (Cooperative investigations of Crops 
Research Division, Agricultural Research Serv ice, U. S. Dept. of Agricul
ture,. and Arizona Agric . Expt~ S,ta ., ,. University of Arizona, Tucson.) 

Early poatemergence applications of herbicide combinations in cotton. 
Hamilton, K. Co and H. F. Arle. Interest in early postemergence applica
tions of herbicides to the soil has increased because of injury to seed'tthg 
cotton from preplanting appli(Cs.tions and inadequate weed control with later 
layby application6~ Where mixed weed infes tations occur, herbicide combi
nations might perform best. Durin.g 1965, the effects of diuron in combina
tion wi th three herbic ide s were evaluated on cotton and weeds at the Cotton 
Res earch Cent e r . Phoenix, Arizona. 

When Delt apine Smu0th Leaf cott~n was 4 to 6 inches tall (June 2) 
herbicides were app1i.ed as a directed spray covering the 50il ' 0£ the entire 
furrow and as little as possible of the cotton p1antso All combinations 
were applied i n 40 g. p. a of w,ater with 1/ 2% nonionic surfactant. Allv 

combinations ccontaine..:!L25 IbJA of diuron. Combinations also contained; 
3~ 6~ 9 ~ or 12 oz/A of t rifluralin ; 2, 4, or 6 Ib/A of !- (2-mercaptoethyl) 
benzenesulfonamid2 S- <0 ~ O-d:~:i.~fi.)propy 1 phof::!pho:r:odithioate) (bensulide); or 
6 Ib/A of diphenamid, -Treatments were replicated 4 times on plots 4 rows 
wide, 43 feet l ong. 

Herbicides were i ncor porat ed immedi.ately with a ground-driven, 
s ectioned , r l ling lCult i -;ator and the area was furrow-irrigated 2 days 
l a ter . The surface soil c.ontained 37% sand, 39% s ilt, 24% clay , and 1% 
organic ma tter, Weeds pr e s€i3. t i nc l uded Pani cum fasc i culat um Swartz, 
Echinochloa co10n:.!ill ( I~ ~ ) Lii1k~ Lept 2,chloa filfformis (Lam.) Beauv., 
Phy :s~lis wrightii Gr ay ~ a:,:1d Amarant hus palmer i S. Wat s. The test area 
was cultivated 3 times . Per ce t weed cont rol wa s est imated on October 13 , 
The cente r r ows of each pl ot 'il r e ha_d-p icked in November . 
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Herbicide c mbi::latioTIs applied early pestemergence lCa--s ed severe 
chl rosis of cott0~. foliage and reduced s ta:'1G.s . Combination:!> including 
triflu:ralin caused mQ r\~ in ·u ry than combinatLns with beuIFnlide or diphena
mit.2. I njury' t J C.0 t t ·j~ wi th combinat ion CO~ '~iiiY!i!1g trifl:ura.lin or bensulide 
was rela ttd to Li-tc amOJ :c't of th~:Bc h e rbicide.S in the combinations. Combina
tions of twu h.erb iciic ,~ and a surfdcta:tt caased me re, injur.y to cotton than 
ccmbL'latic H5 o f t'i-l,:, t wo h '2rb icides wi thout surfactctn t 9 or diuron with 
i1,r:.lrfac tdnt i2 adjJ,oC d T1 t, t e s t s . 

C()mbinat: i c:ms: 0 1 b~';l:BuHde a nd -iu r on ga',;'e the best initial control of 
wee ds. Noue of tt,,-o J.'onit inati.,, :!1s ga-re s t isfa t ory cont ro l until harvest. 
There was fl0 .j,iH'd "~~':: 3 i'h y I d ' £ ~ ceil c o ttO'Ll. f o l 1 wirLB; app lications of 
herbicide cmnb L: a;t , ::.. ~ ,I:) Y :v,g cot t O!l, (C()operatiYe I nves tigations of 
Crap REsearch D1'\·L~ ior. , Agricul tural Rese r ch Service ~ U, So Dept 0 of 
AgriGliltur ,~., a:l.d '::\ ri ~o':la Agr i c . Expto Sta., Universi.ty of Arizona~ Tucson.) 

Testing seedl :i.::1;5 grass t o lerance to p08't-emergenc€ herbicides. Rosljl, 
Cla.aue G. 9 W. R. Furtick and L. G. Bur rill, Kentucky bluegra!5!5~ orohard
grass~ tall fescu12 p red fescue~ bentgrass~ per€:mial ryegrass~ and annual 
ryl2grass weT? p l anted July 9, 196 ~ 0 On July 2'7 and August 179"' 'these 
grasses W2re spr ave u with five herb i c ides to test the grass es l t o lerance 
when sprayed at t h- approximate. t wo- and four-leaf stage s o f growth. The 
compounds U82, d we r e> : Eromoxynil (+lAH'tting agent) at ?z Ib / A and 1 Ib/Ao 
Ortho 831 (+ we 'tLi~g agent) a t 1 1 f A a nd 2. I b !A, NC 3363 at V~ Ib / A and 
3 Ib /A~ 2 ,4~D a t ~ IbJA cmd 1 lolA, "",nd dicamba at t l'b / A an d ?z lb/A. 
T.he gras s spe.cie.s made up " b-p lot wi h in mai~ p l t s o f chemical applica
tion" Tv , e r a , c e eva luat i vTIs were made one week a fter each applicat ion and 
then again ClD 1)t;< (. emhcT 20~ 1965 . 

Tile first eva ' 'uarivIl f the 2- 1e af s tage app l i<catio~l showe:d leaf t ip 
burni'~g o f ome d2gr~e by all o:pp lic a,t ircb. . 'h'" high rat :cs o f Ortho 831 
and .NC 3363 s !l;)we d E2','ere tip b ur.nin g til th a few dea .i leaVeS pr e s ent . On 
thE ott:.er h5.TId~ dtc a.1nt .:i ga'J-2 vE;ry little to rL:1 tip bUT. i .g . The only 
we2.Js pn ,::' en t " the tria. l at this ap pl i cat i on we r e vcr smal l pig-weeds 9 

~ :t"2troflex1j,t,. Cont r - l of t hese ...Jas qui t e g od in al l t reatments 
except in both rate[S of dicarriba a!ld t he 1.5 Ib rate 0 NC 3363 wh€re cO,n
trol was f rom 50-7~ percent. Both r a t es of 2,4-'D ga \-e 90-100 percen t 
control 5,nd h e rc' t of the tr=a tmen ts 98~100 p~rcent control, 

When hl:!eCi).Hl. a plication was made at th~ approximate 4 =le3.f stage , 
the individJ.a l gr owt h st~ge:s w~re ::is fo lbws : tall fescue (:3-4 l ea,£.) , 
orchardgrdss (S- l eaf ) . p rennial and dU'.'1ual r yegrass ( 6-8 le,a£), bentgrass 
and r ed fes c ue (bOLh h e,d. s too l ed and had 2:-3 culm:s from each base) ~ an d 
bluegrass (3 - 1eCif) a .",·eaf tip burning at this a p.plic dtion was found in b",th 
the rand 2 pou'':l.d :cat es o f Ort h 0 831 dn NIC 3363 at t h e 3 pound rate . The 
other app1icatio" ' <'; produ~ed nu damaging effec ts . The pigweed was 1 to 2 .5 
feet tall at t h i s '"19pl i :c a t :u.rn an d con t r ol.. o f thLs 'iiI7~ ~d ,;.Yas very poor :h't al l 
tre3,tments. 

Aft er r:h e EV5,lu Citi()Il o f tbe app Hca i on at t f our-leaf stage , the 
trial wad m .Jk e oj t (' 8. thrc8 Lr:: ch h e i gh t ~ and L a :re s i d-;le hau led off. Thi s 
removed much o f the pigc.; e e. d compet it i on ill the checks, so a compari'son o f 
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trl!ated pll!)t~ ttl ~be~k pl~tfJ woold ~. mor e wiiUd at the December 20 evalu
ati~nq Thl~ l~t ~walu~t1@~ wm~ ~ ~gmp~ri~~ @f ~e~~lty between treated 
plotl! arsd ~h~~k plQts. 'l'h® d$ll!fjUy @f tall fe@euEl wail reduced 10 pe:E'ee1l1t 
by the bleh rates @f B~©m©~il ~~d Orth@ 811 ~ppliie~ at the 2-1eaf .taae~ 
Orth@ 831 ",a~ the r&mJly @@mp@ullld th~t reti\\lle~d the blfllltlraSB density, the 
D@~t ~evere re4ulCti@~ ©@~~ i~ the ~ lb!A ~&te at the 2~leaf _tage 
3ppl1cati~no The d~~~ity W~® @~ly 38 ,er~~~t wh~n ~@mparEd t@ the check 
pl~to Red fe~c~e~ p@~@~i~l rY@I~~~~ ~~~ ~~~~l ryelTal~ had no reduction 
in density. !w<il'll~ti@rAii @f. t he Kent1l!r;eity ~iUlri\N find. ol'<chardgraflfl were 
n@t r@11~ble d~e t@ ®r1'8tl~ ~t~~d~ @f b@~ Ir~~meso (Farm Crop. Depart
ment~ Ore&@tt St~te U~~v®r~i~yp C@rvalli~~) 

C$ntr«»lI. @:f .smru"'~~!15fi in itel!!t~k! blu~$r~~8 seedfields. 
Neidlingerp ~~ J?~ ll@y@ o. ~oR~~rt £ud W. Be Furti~k. . Merl~n 
Kent~ky bl~lra~~ ~$~ ~e~ded in tn® f&ll of 1961 v and herbl<cid.e~ were 
appli®d @n Septembe~ 18, ~9~0 At th~ time @f applilCation~ no <crop had 
been t~n f~m the fiel~ i~ 1964~ 3~d the field had D@t been burned. The 

·maj@r we~~ ~p~~ie~ W~~ ~~nu31 biuegr~s~ (P~~ e~~~a)~ Weed control evalua
tion~ were made at lip l~t a~d 24 week3 3it;r herbicide appl1cati@n~o 
Treatment~ were repli~at~d 4 t1me~ in a r~~d~~@d bl~ck de81gn. Seed 
fr~ the plot. W~~ ha~~~t®d in June 19650 Plot ~i~e wa~ 8 w ~ 20D, with a 
3q x 11' h3rve~ted ~~1@ tak~~ fr~ each pl~t f@r y1®ld a~aly~1$. Result. 
U'e 11vf!'B as fQUiOOl'sg 

bluegrass 

%Annual bn~esra~~ Kelntu<eky 
C@ntr@l bluegra~fi 

Arct:!l.'W~ ;;ek~ ~ft$r &pj;~l~~ti~n ~eed yleldli 
lb.LA 11 16 24 Ib/A Rank 

1.. It 4461 10 0 11 97 80 853.0 7 
2" It 4461 U.o 8~ 91 871.8 6 

0 

9' 
3 .. Diur«»n 204 43 78 54 1 9 095.4 3~ 
4 0 Br(\}tM.©i1 1,.6 44 7/5 62 1»03005 5* 
50 Br@Ula,<eil 2.4- 68 87 55 1,155.2 l~ 
6. S1ma:dne ~o4 85 99 100 1 9068.6 4* 
7. S1mazince 3.2 10 99 90 1,150.0 2~ 
8.. Che~k o o o o 796 0 5 8 

* S1gn:ll.fi©antly d1ff~r~nt fr~m ~h@~k at 5 p®rrcent level 
LSD 5% ~ 157 Ib/A 
C.V.. 10.6%S!E 

Singl~ ~pp11~3t1©~~ @f R ~6! ~t is ~b ~ln~ ~ima~1n~ at 3.2 IbjA, 
gav® the high®fit P©~ a~~~a ©ont !'@Ao The di~r©~ treatment indicated that 
a illngl® fall applli~U«}n=h lfi@t ~iv1n$ ad~"tu~t<a ~ a",n~a c@ntr«lll throuah... 
out th~ winter 1Il@nthhJl ~ N@1l1@ @f t h® ~1fe~tm~1i:i"JU in thil5 tri.al mln©w(i'!<d! injury 
t@ the Kentu~ky blu®gr~~~o (W~rm Cr@p@ Departm@nt~ OregQn Stat~ Uniw$ro 

sity II Con$Ui~ .0 ) 
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Cm.1t :t'ol \.1:[ aQ1:ub~ 1 broadl~f w~ed:s in.£:£s s . GUeYlthne r ~ H, R. In 
1964 two s Pecies OL grass, Oahe intermedio.t", wn e;:;.t grass and standard crested 
wheatgrasB~ were iSEC d.<s.:1. on a Dan.vers rc l "y 10:.:tJll s o il., Four weeKs after 
emerge::>.rc e 5.Y.1..d 1Ot-'";J 2 !.1 'Aleck!> afte r emergence~ n ;ve:cr CY-8:l.X treatments were 
applied '12 pT1msry' "" -cd species p r ese,. wer:a wild buckwheat, round leaf0 

mal l c)w a:' ,d k Cl.)t::T.if2 : i, The most effect iv(;; tTt:'atment s were: dicamba at 2 oz/A 
plus 2 9 4.- .0 ester -=" t b () z / A; pircloram S. t !i 0z,jA plus 2 94~D ester at 6 ozjA 
and i (lxyni l d '\.: 1; co 8 '0 2, / /1. ricamba ;::irld pl.C l~:r.':3m when applied alone were 
no t effect i ve 1 n ;to~, tr,)11ing round le on: n . .:oll \.:·V' . 

May y ields ~~r~ taken i n 1963 . C~~s~ 3~raDl e variation in yields was 
note.d wi t hin tt'~:Jt l112'[tr: ;S " ~t3,t l. 'Sti<ca.l ", (l,<.: . ~j ,~i:s r~vealed s i gnifica.nt dif~ 
fereu<c€s i ... i: ; tr::::6!.n ne ,:'!( cl t gra.ss spercitoo tC2J. t ments by! grass 9 and date of 
application. by gr-"l.~ s speci2s" The m"sc l .ltpcyrt dr. t source of variation that 
was sigr-.lf h.cut ',,7d.8 Lh", d i fferen ces :in lr-;';'1,rme~lt :3 . The highes t yielding 
treatme n t s lj;' Exe ~ J..v~{Y·~li l at 8 oz/A o p i cl.c,t'.:.:o.m <.:. t ~ CJz/A p lus 2 ,4.-D ester 
at 6 oz/A ; 3.!! ' d i c3l1J.td p lus e ither 2, t.. ~ D o. Ml 'PA B.t 6 to 8 ()Z fA. Yields 
were inCre9.8e " f :com 50 to 90 per«::en t ,-of t.h = ,'l'o! edy check whi ch Y'ielded 
3469 Ib/A. (M.c.".td..~,d Agricu ltural Experlme~ t't Statio:1., Cen tra.l Montana 
Branch~ No ,'.: c a :;Pi v) 

REep l a:lL. .~ ,., i1-i~~'c· rpor5 '~ appligll'? ,::; o f b~ne fi:'1.. triflu r8.li'O.? and 
EPTC on iS€.s.4.21 ::!1:'.3. .. Agdm3.han ~ H" P r""plant app l i«::at:ions of herbicides 
were made tt) eval uate ,cr op tole r an.c e dud W2 €. J c,:rnt r oL The soil wEB a 
LorcloN'2ld gr aVel ly L m.ffi . E3't:1e.f in 'wa:g apph" ,j a t 1 9 2~ and ..f IbjA~ Trif luralin 
at ~~ 1 a n J. 2 .lb/A a: td E . I\~ at 3 Ib /A o .11.",t:bu.:i l 2. app lications wer8 innne
diately i nc·:-Tpo:C3.tb1 wi t'''1. pvT,ifP.Y T()t a~,C'y t'Jui pmnt Ap pl:Lc a tio'1.8 were madev 

on Februa ry l~ ~ 10)(;5 ;, ",li t h s o i l. temp -er2"l.t'-i.:t2t:1 3 .J:. !.. 9'~' Fv 2t t.he thr'2~ i.nch 
depth. P 1~ s r~~~ Jn~ r w ~ide , 5 0 i 22 t 1. ' ~ J wi th f iv~ re~ l ircations. The 
trials 'Ne r€-: pld!:LI:t::cl to the Ste i nbaA::h · ·::lchmid ,; \~a'rie ty on February 17, 19650 

T'ws' tn ,ti3c'c ~ived n me reh 3!u'C31 v}l 1.-,i3.t ic.yC'., The ch~-ck8 ·WE:X'e. hand 
weeded ...)p Iv1;;.:I' : . '.L1:0 ±. . ela 1178A3 gro'~'n u·.~,"J·=-r .fll r r or.y irrigation wi th fiv e 
irrigati llb ':1 )'Cl.L.5 th,c c)u rse ., f th8 3i2 ~ 3 JH . liV e~d s pe.cie s p re sent i n t he 
c.ontrv 1 wer.:: ~b:i_0l? ) cium!:~ L,. Amara.utb us !!:tyo £ l '!,:ms 10 D Sola.. u:.'1l 
sarachoid~.~ Sendt .) snd Brassic~ enicu~r1J:..a; {Desf ontaines J , Ball. ~, 

Benef i.!l sc 1. .:1.J. J 2 IbJA l:esulted in. 'j\)~{, ".' ,e a d control wi t- a l ight 
suppressant S u l)t;)tIL:- ~h'l the a l :f a l i a a t ti 2 '1. Ib!A rate Harv€st2d s eed0 

resul ted i11 a 14'10 a~d. 37% incre ase i n y i d 1s tl,l e :r the hand w€:2ded checks. 
BeTtefin a t .;1. it fA r -2s 'l lt~d in ffiaxim\llll w-:.::.·J. c Ju.t ro l , but c:nJlp t o l eran ce 
was margi nal. Y1..'Slri 1.\lc re r (::duce d by 24% 'Y "E:\r the hand weeded c heck. 
Tri..f1.uralin ""t ~ and 1 Ib!A r e;:;u lt e d i:'1 ~U':~ weed contro l wi.th a slight 
degree o f fS €.:..dH,lg suppr ession. Resp"ct':tve y ie l d i ncreases v.7ere 13% and 
4% OVEl r t he h a!!d weed ed check. Tr iflurdin at 2 I b fA prov i ded maximum 
weed contr:j l ~ vue s ever e crop phyt ot•.1Xi c lty WP.;s. evi.d ,,~ n.L A 3 11Q yield 
reductL:m Wa,8 me," ::iure ' ever the .han d we",dt: J ';heck,. EPTC at 3 Ib / A resulted 
in 90% wea·J c[ut1.(ll wi.th a slight amo'iJ,}''lt of 1~3.f f old ing. Yie lds were 
increase d J!i ., O'Vt'f. land 'Needed checks. 

Re s :llts u _" t\1~ t r i dl i ndicate th.~ p.l'·c·: rcnaUi"..B of BerLefin at 2 Ib!A 
was compa r 8.bL t.u Bf'l'G at :3 Ib JA an d TrHh:!.'a1in at ~ Ib/A. (Unive.rsity 
of Californ.L, ~ 8.!!,>:l :::uit:'.lnil Ex terr :s i oH 8<::1'"i ~ .. ~ Sal i !las, ) 
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Control of mixed an~ual weeds in established alfalfa with several ,reo 
emergence herbicides. Fay , Chester L, and Orris W. Gibso~. Several 
herbicides are in current use f or controlling mixed annual weeds in 
established stands of alfalfa. However~ as in the case of seedling stands, 
improvements with respect to (a) herbicidal effective~ess~ (b) crop 
to1erance~ (c) cost, (d) con enience of use, and (e) crop and soil re5idue 
problems are possible and are b -ing actively sought in California. 

During 1965, several new herb icidal chemicals were cOlffisidered 
promising enough to warrant furthe r t esting in 8emi~dorma~t established 
a1fa1fa~ pre-emergence to the weeds. Two essentially comparable experi~ 
ments were conducted as follows: 

(1) ... Broadcast sprays (55.8 gpa) were applied January 15 ~ 1965 v to 
semi-dormant, T'='year-o l d Ranger alfalfa growing Oil a clay loam soil near 
Orland, California, The field was r enovated by cross=diskil1lg v and was 
partially recompacted by rainfall just prior to treatment. Soil moisture 
was near field capacity at the t i m of treatment~ and 0.16 inch of rain 
fell during tbe week af t er trea: ment , Most weeds emerg_d a.fter treatment. 

(2) Repeat of (1) except chemicals were applied January 27 v 1965, to 
2=year-01d alfalfa variety CL=35 (less dormant type) growing on a Tehama 
gravelly fine sandy clay loam (also fl € ar Orland, Californ i a). The fie ld 
was not renovated and moderate to heavy stands of smal1 9 mixed weed species 
were present at the time of treatment . 

Weed spe.cies present in the t wo experiments included the fol10wingg 
wild oats, annual ryegrass, yellow star thistle» mayweerl D common chickweed» 
mouseear chickweed» common groundsel" annual bluegrass 5! m~j stards. foxtail 
barley, bur clover. dog fennel. wild radish. shepherds purse . prickly 
lettuce, volunteer ladino clover" Malv~ sp., sow th istle" and volunt eer 
barley. 

Because of the similarity o f. the results obtained in t he t wo experi~ 
ments, the chemicals, rates, and princ i pal results {a erages o ( the two 
replicated experiments) are. sr.:lmmarized i n one table ( ra i ngs made May 3, 
1965) • 

GS-l4254 provided the most outsta.nding combina ion o f broad s pec t rum 
weed control and c-rop saf t y of all compounds t e.sted. Al f a l i a h 19ht at 
first cutting was reduced about one i nch by the 4 lb/A rat e of GS- 14254. 
however no further symptoms were. observed. The plots r emain d essen tiall y 
weed-free throughout the remainder 0 the seaSOi!l , 

Atrazine (1 1/2 1b/A). D-732 (2 I b/A), D=733 (l Ib/A). and bromacil (1 
lb/A) provided outstanding we ed control but caused more s ' vere crop injury 
than GS-14254 which persisted slightly i nto the second cut ting . 

RP-1l561 provided exce11 'u t grass ontrol into the second cut .lng but 
was weak on several broad-leaved weed spe_i es. Slight i nit i.al crop s tunt ~ 

ing was observed. 
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Simazine 9 dh~ronD GS =14260 9 GS =L 5 :!9 ~ B -201 D and TOK~ at various 
rates ~ prov'ided s li.ght to mj cic rate ..:cop itljLI Y and/or less than ideal 
sEason- l~ng . ( broad sp&~trum) weed contro l . 

Seve.ral o f t he nc.WE' r . hti' rbicide s appear [; mer 1.t: more extensive study 
du ring the coming season. ~Departm,",nt o f bD aD,C 9 Univ ers ity o f 'alifor
nia 9 Davis,) 

I t 

Ra t Cr op %w e d Weed 
. '* Ch~mi(.al I bl' A 1 9 or i on vigor* 

S1.maz1.oa 3ft.. Ie 27 9 
S_Irazi ne 1 1/2 9t.. 9 54 9 
Simazie. 3 79 ]., 5 88 1.5 
At razi! 1 97 8 9' 8 

~At razine l. 1/2. 94 8 . 5 98 3.5 
At raziI!.E:*'* 3 40 6 100 0 
GS - 142 5.2j 1 9 ~ 88 7.5 
GS-14254 2. 99 v,s 99 4.5 
GS~142 54 4 95 cs 99 1 
GS =14260 1 99 9 . 7 30 9 
GS ~ 14 260 2. 94 9 68 8.5 
GS =14260 4 93 8 97 5.5 
GS ~13 529 1 96 9. ] 72 8.5 
GS - 13 5l 9 2 97 8 87 8 
GS- 135 9 4 81 8 99 7 

- 73 1/ 2 95 8 72 7.5 
D~ 73 2 1 91 7 . 5 99 6.5 
D~ 7 32 2 86 7 100 0 
D= 731 4 7S 7 100 0 
D= 733 1/2 99 10 39 8 
D~ ? 33 1 94 8 , 5 ,0 8 
D-7 J 8ti 7 100 0 

~ , 
... . 0D=733 4 75 :l 100 0 

13romacil 1 en is 94 9 
Bromacil 2 81 7 99 4.5 
Broma('; .-1 60 0 100 1 
BV- 01 3 90 '0 'S 8 
BV~20 1 6 91 8 , 8 81 7 
10K 3 9'"'- '< 63 8 
TOK 6 97 8 . 5 64 7 
RP~F 561 i~* 1 95 9 96 6 
RP~ 11561 ick 2. 54 83 9 9:.. 6 
Diuy o'.l 100 10 38 9 
Di1.:. ron 3 93 Si 75 9 
D:'uro. 4- 95 9 79 '9 
-hec. k 

=,-

k 10 :; ':u "ig or 0 - a 1 plants df.;.:J.d. 
~d< Irc b .ded in Exper 1(1 ) 0'11 ' .mef! ~. 
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Evaluation of t\1ree pre-plant. soil=incorporated herbicides for con
trol of annuaI weeds in seedling alfalfa. Foy ~ Chester L. and Orris W. 
Gibson , Several herbicides are currently recommended " and used 
successfully ~ -{or weed control in perennial legumes i n Cali f ornia. How 
ever ~ improvements wi t h respect to ( a ) effectiveness of weed control . 
(b) crop safety . (c ) residues ~ ( d) cost, and (e) convenience of use are 
continually being sought . Despite the existence of useful recommendations, 
unsolved or only partially solved annua l weed pr oblems sti l l exist in 
seedling stands of al f al f a. 

During 1964- l965 ~ t wo promi sing soil- active chemicals were compared 
with EPTC ( standard recommendat i on) in t~o uniform expe r i ments . Broad 
cast sprays ( 55 gpa) of tr iflural i n (1/2 ~ land 2 lb! A), benef in (1/2, 1 , 
2 and 4 lb/A) . and EPTC (4 Ib! A) we r E< applied to dry clay loam soil with 
a hand- propelled power sprayer and immediately i ncorporated 2 inches 
deep with a garde~ t iller prior to seeding alfal f a . 

At one location (near Orland . California) t he results were somewhat 
inconclus ive because crop and weed emergence , and we,ed cont r o l . were 
erratic with all treatments . However , no crop injury symptoms were 
observed either . thus suggesting that the herbicides were lost i n some 
manner. The ieduced herbicidal performance was t entatively attributed to 
non- uniform soil~incorporation of the herbicides , The mat t er r equires 
further confirmation. 

IIi. the second experiment (near Willows , Cali f orni a ) dense stands of 
bur clover and mustard emerged along with the alfalfa following rainfall. 
Moderate stands of wild oats, annual ryegrass ~ pineapple weed . shepherds 
purse. and yellow star thistle were also present . Weed control and crop 
vigor ratings were made 4, and approximately 6 1/2 months a f ter initia
tion of the experiment . The principal results are summarized in the 
following table (treated October 8 , 1964 ; rated April 27 . 1965) : 

Rat e Ib/A Cr op % grass Grass % broadleaf Broadleaf 

Chemical aetual v igor* control vigor"~ control vigor* 


Trifluralin 1/ '2 10 98 3 80 8 
Trifluralin 1. 8 99 2 95 3 
Trifluralin 2 7 99 4 80 9 
Benefin 1/2 10 0 10 0 10 

1Benefin 10 20 9 . 5 0 10L 

. ... :' --~ "",Ben'e::"fiin 2 10 98 6 70 8 
~ > r-o !-- .~ -'~:..., 8 ,. --'<'.,Benefin 4- 10 98 J 70 

EPTC 4 10 98 6 70 8 
Check 10 0 10 0 10 

* 10 full vigor . 0 = a ll plants de ad 

The standard EPT treat ment was equal to or more E,f f E:: ctive than all 
other t r eatments early in the seas on ; trif lural i n prov ided he most out
standing sea son-l ong w€: E' d con trol, The crop s a f e t y marg in wi t h t rifluralin 
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us ed i n ~his manne r appears t o be narrow ~ however ; rate s above 1/2 lb/A 
r e sulted 'in light - t o mode rate losse s of stand . Ample mo i.sture t hroughout 
the early growing season probably favored alfalf a t olerance to triflura= 
lin. Still ~ ~L all ratEs of tr ifluralin ~ many of the s eedlings showed 
considerable early 0 t "njury ( shor t club roots. etc. ) and lay on the 
soil surface f or s ome t ime_b~fore b~coming ef f e ctive ly rooted t hrough 
the trea t ed so i l. 

Be,nefin prov i ed greater c rop saf e t y than triflural in but was con= 
siderably weaker i n the cont ro l of se e ral annua l grasses and broad = 
l i,sved spe c ies • 

. n this p tiL. ' l a r exp~r iment ~ ueh 0+ the benefit tha t would have 
been de r i ved f rom t he Ude of e i the r of the thr e e he rbic i des was obs cure.d 
by a dens e., £l .Jo ishing s tand of bc. r clov \O\r wh ich was not controlled by 
any t:reatment. Furthe r studie s with these and several promi.s i.ng r e lated 
he r bicide s are conside red jus t if i ed p and some are already in progress. 
(Department of Botany» Un.1.versity of8alifornia. Davis.) 

Herbic ide s f or c ont r ol of broad l e a f we ds in new l egume seed in~ 

Stewart . Ve r R. S ven herbic ides we r e us e d alone and t wo of t he s even 
in combination to 'f ind an effective ffit=. ans of control ling broadlea f weeds 
in sain:r:oin (Oriobr'ych i s v i eiaefolia Seop ) . The pre dominate weed spe.cies 
wen , dandelion . (Taraxavcum of f i c ina le Weber) ; shephe rds purse » (Caspe lla 
Bursa- pastoris L. Med i c ) ; f anwe ed . <1baspi arvense L. ) ; lambsqua r t r~ 
(Chenopodium album L . ); r ed root pigweed ~ (Amaran .hus r et rof l exus L.); 
and night-flowering ca t;: c h£1y » ( Silene not i flo r a ' . ) . Appl cation dat e s ~ 
rates and time in r e l a tio to growth are f ound i n the f ollowing table. 
Pos t emerg ence appl i c a tions w~re made when t he sainfoin was in the f i ve 
lea! stage. Pl o t s ize was 10 x 20 f eet ( 00 square f e t) , Al l herbi= 
cide s were app l i ed a t a vol umE- of 54 . 4 gpa. Eight eounts o f weeds and 
sai2foin wer e mad i e ach p lo t ~ . uly 12, 1965 . 

No sign i iicant r 1.!-;.; t i ons in sa i n f oin pop l ation were tound bE-cau se 
of t reatm -nt . ri fluralin caused cons i d rab l e injur y t o new sainioin 
seedU .ngs. Avadex b. -::ombina wn wi th 4 ( 2~ 4 oDB) i n j "rE.' " ung s eedlings . 
The r E: was no s t a nd r .;du--: t:i on or pl an t injur y w· t h ACP 63- 2. 52 and A!'P 
63 - 57 . 

Ra t e s of 8 to 3'" u c es 0 ': both ACP 63=252 and A P 03- 57 provided 
goad cont rol ci t he broadleaf spa ies . Trii luralin and 4(2 . 4-DB) pro
v i ded l i t c l e or no cont r ol a t an:}"' ra t.e o f app lic a t i on. {Nor t hwestern 
.M:m 'ana Bran h Sta L on~ Montana Agricu l t ural Exper i me'. t Sta t i on . Montan.a 
St ate Urdve.rsity ~ Ka:ispell. ) 
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Data from herbi.cide scudy on a new see ding of sainfoi n 
Northwestern Montana Branch Station 1964~ Kalispell~ Montana 

App l 4 a tion. Rat:e / acre Plant counrs t 

Treatment t i me ounces Sainfoin Weeds 


f2Aep 63~57 Post ~mergo 3:2 9.5 06 
Aep 63-252 Post emer go 32 8,2 08 ef 
Aep 63~57 Post E'mergo 48 7.3 oS def 
Aep 63~2.52 Pos t. emerg. 16 S,l 308 cdef 
Aep 63~252 Post emergo 8 8,4 5.9 bcdef 
Check 0 9 00 704 abcdef 
Dacthal Post plant 128 7,5 9,1 abed 
Dacthal Post plan t 64 8 o " '} 1000 abed 
Trifluralin Pr.- plant 32 7 ' ~ 10,1 abedo -~ 

Tri£luralin Pre. plant 3 16 708 10,4 abc 
4(2.4~DB) Post emerj' 24 605 1100 abc 
Avadex Pre plan 32 801 1203 ab 
Avadex Pre plant3 16 S02 12,9 ab 
Avadex + Pre pla!1.t 16 

608 13,4 ab(2 ~4-DB) Post. em.srgo. 16 
Trifluralin Pre plan: j 48 7,4 14,2 a 
4(2"4~DB) Post eme rgo 16 S.5 14,5 a 
4(2,4~DB) Post: emerg. S 6,2 15,0 a 

1 A'lerage of S counts per rep1icat i on D :3 rep1i.cations 
2 Items ha' ing corrunon letter are not significant one f rom another 
3 Pre plant and incorporate 

Seeded - June 1. 1965 

Pre plant May 26 • 1965 Temp 60° F Humidity 95% 
Post plant J ne 1965 4· " 

Pre emergence J'une 10. 1965 Temp 850 r Humidity 35% 


Field evaluation of s everal pre ~p lant? soil ~incorporated herb ic ides 
in sugar beets, Foy ~ Co L. and 0, W. Gibson o Chemica l weed control 
studies in sugar beets have been conducted over a period of s evera l 
years in California. wi th vary ing degrees of success. Of t he newer 
materials tested~ until recent ly pe bu l a te (PEBC)at 3-4 Ib / A showed 
generally most satis fac tory performancE. ~ le.adi:J:l.g to its state-wide 
recommendation, A cont i nuous tes t ing program is maintained , however" 
to stay abreast of rap i d deve l opment s in the field that may offer 
improvements in weed contro l e'ficiency~ se lectivity ) econumy~ and the 
achievement of complete mechani.zation i n sugar beet production, 

During the period 961 0 the pres Emt ~ s omE 17 experime.n ts fA1e.re 
conducted, employing 58 di f -s rent herbicidE_S s ' a c h i'2 one :Jr more t ests" 
along with other v ariabl ,,- s, The. stu dies inc l uded logari.thmic screening 
trials~ rates» fo rmula t i o s , m t hods of appl i c ati-on 9 and combina tions 
of herb ic ides, Yi e l ds a!ld qua li t y data were r e cor ded i.n s evera l 6xperi~ 

ments, Several of t he pr inc ipal resul ts and t entative ~onclusions are 
presen ted be,l o~lI1: 
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(1) Of all herbicides tested singly ~ R-2063 provided the most out
standing selec~ive control of mixed annual grasses and broad-leaved 
weeds. Although similar in action to pebulate, R-2063 demonstrated a 
greater safet~_fact o r on beets, and more effective, longer-lasting weed 
control when used pre- plant . soil-incorporated (2-3 " deep) at comparable 
rates (e.g. 4 lb/A). 

_. 
(2) When used co r:rectly, pyrazon provided excellent control of 

most annual broad-leaved weeds ) but was consistently weaker against barn
yardgrass under all conditions. Where broad-leaved weeds predominated, 
pyrazon proved effec tive by>yo methods of use as follows: ( a ) pre " 
plant sprays (4.0-4.8 lb/A), in~orporated 1-2 i.nches deep with a power
driven rotary tiller dev i ce . If no rain fa l l s within 5- 10 days (depending 
on weed germination), the L(~d should he irr igated to activa te the 
chemical and germinate beeL anI weed seeds. ( b) early post-emergence 
(3.2-4.0 lb/ A) when beets show 2 true l e aves bu t bp.fore weeds have more 
than 2 true leaves. Surface applications requ ' re rain or sprinkler 
irrigation (perhaps .It;" minimum) within a few days after treatment also. 
Used post-emergence in this lllan er, pyrazon -ti l l fu tl l.-t ions primarily as 
a soil-active herbicide., vfu c n used as des cr i bed , pyrazon appears to have 
an adequate (appr-ox. 2X) safe t y margin in beets. Under other conditions. 
as with pebulate, select ivi ty is les s spectacular. Crop vigor is an 
important factor in the sus ceptibility of sugar beets to this herb i cide. 
For safety, the rate of inactivation of pyrazon :."" the crop plant must 
be kept in reasonable equ i i brium wi t the rate of up t ake. Bee ts in less 
than the 2-leaf stage are ITIOre sensitive t o pyrazon ; tolerance increases 
with age and as root penetrat i n into untre ated so i l occurs. Seedling 
beets weakened from other caub ~s, e.g. di s ~ase, saline or alkaline con
ditions: etc. are more l i ke ly to shm~ injUI y than normal vigorous beets. 

(3) Most excellent broad ·-s pe c trum cont r ol of mixed annual spe cies 
has been obtained with var i ous herb i cid comb i na t ions. applied simul 
taneously in most instances, e. g. R- 20bJ ~ py r zan, pebu la te ~ pyrazon . 
TCA ~ pyrazon ; and others ( l is e d i t bir general 0 der of ef f c t ive
ness). Also , it was obs r ve d "hat TCA f pyrazon gave be t te r cont rol of 
g~asses than TCA alone and b t t: r co trot of broad- l e aved weeds than 
pyrazon alone. Whether the e ffe cts are truly synergistic or mer ely 
additive has not been de termined with certainty . Although t e advant ages 
in weed control from t he us e of he r b icide combinations are real. fur ther 
testing is required to as abl ish t he rla tLv bffic i _ of t hese 
treatments on a unit cost - pe -ac r e bas id . 

(4) One !lmixed b ie ' i "g~ ' of r .·'p lant incorporat ed herb i cide s now 
in use is their relative ly short so il l ife . Various he rb i c i de combLl1a = 
tions, applied sequentially th r oughou t the s e as on in a I ~rogram approach " 
offer considerable promise and war rant furt her testing . To il l ust r a t e. 
after herbU:ide X app l ied p t e - pI an t or pre,~emergence becomes nearly 
dissipated, herb i c ide Y i s ap l ied a t ea ly post ··emergence (e . g . pos t= 
thinning) and/or herbic i dl: is ap lit;! t l ate ost - emergence or lay ~·by . 

For example ) trif l ural i n ) bcncfin ~ or SD 11831 (at 0 075 lb/A) appears to 
hold promise as post-thinning or mid-s ea s on applic a tions to provide 
season-long weed control f ollo "ng t he u s e of a pre-p lant 0 p re~ 

emergence herb icide . Selee_ iv ly may be a pro lem ~ howe ve r. 
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(5) FW-925 (3~6 lb/A) selectivity controlled many common annu~l 
weeds in beets when applied pre-emergence and followed by rain or irri~ 
gation. Of the spe.cies observed. the mustard.s appeared to be among the 
most: tolerant. Herbicidal activity was essentially lost by soil 
incorporation. 

(6) D-13l8 (1-6 lb/A) showed promise as a pre-emergence treatment 
against barnyardgrass and otre r annual grasses, but little activity 
against common broad-leaved species. Activity was diminished considerably 
by soil incorporation. 

(7) Metering of pebulate i nto the water during furrow irrigation 
gave erratic and generally unsatisfactory results 9 presumably because of 
vapor loss of the herbicide and poor di$tribution down the rows and 
across the beds. 

(8) In preliminary tests , with pebulate and R-2063 . shank injection 
(4" spacings across the bed) compared favorably with the standard practice 
of band spraying and rotary tiller incorporation as pre=plant treatmen~s. 
with respect to both ~eed control and crop tolerance. However ~ the ' 
matter requires further study under other soil and environmental conditions. 

(9) Several more pre ~plant or pre- emergence herbicides have shown 
some promise and are being investigated further 9 whereas others are 
p~riodically eliminated from further test i ng because of inadequate weed 
aontrol or marginal s e l ectivity . ( Depart~ent of Botany . University of 
California~ Davis. ) 

Chemical weed contrpl in sugar beets. Alley ~ H. P. and G. A. Lee. 
Demonstration plots . \ to ~ acre in s i ze , were e~tablished in six sugar 
beet growing areas of Wyoming. Eleven chemicals and combination of 
chemicals which showed promise of alleviat i ng the wee d problem in sugar 
beets were included in the demonstrations. ThE>! chemicals and combina
tions were as follows: pebulate , pyrazon , pre beta I (pebulate + 
diallate) . pyrazoi+ pebulate~ pyrazon + H- 282. pyrazon + diallate . 
pyrazon + TCA, endo t hall + TCA . pyrazon + R- 2063 an d non=treated. Soil 
types varied between locations from a sandy loam to c lay loam. Rates of 
application varied to fit the t ype of soil prevalent to the area . All 
chemicals were applied (pre - plant ) on a 7 in . band~ over the beet row . 
and incorporated l-l~ in. deep. 

The results obtained from the demonstrational plots af f orded 
opportunities to compare the effec t i veness of several chemicals and 
combination of chemicals on different soil t ypes and upon different 
species of weeds , The data show rather dec i s ively that no one chemical 
or combination of chemicals can be expected to obtain effective weed con
trol for the entire state or local sugar beet growing area , 

Where the density of both broadleaved and grassy weeds were preva 
lent individual chemical treat ments were not as sat i sfac tory as the 
combinations . In are as where black nightshade ( Sol.~num nigrum) was the 
primary infestation ~ t he pebulate + d iallate ~ pyrazon + diallate , and 
pyrazon + R-2063 were t he be tter tre atments , Where grassy species 
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predominated the pyrazon + pebulate, ~yrazon + diallate~ pyrazon + TCA, 
pyrazon + R-2063 and pebulate + diallate treatments resulted in over 90 
percent cOlltrol. In anothei area where buffalo bur (Solanum rostratum) 
comprised 96 percent of the infestation the treatment of pyrazon + 
diallate appeared to be the best. Herbicide-282 and pyrazon + H-282 were 
outstanding compounds for the control of kochia (Kochia §.Qop.~rta). 

Results_ from the demonstration plots indicate that herbicides and 
the combinaEion of herbicides are available to obtain outstanding weed 
control in ~ugar beets, They will not~ however, alleviate the problem 
unless the ~eed species common to the area is known and the best herbi
cide or combination of herbicides used., (Wyoming Agricultural Experiment 
Station~ Untversity of Wyoming, Lar~ie.) 

Fall applicaSion of chemicals for weed control in sugar beets. 
Alley~ H. p, and G. A, Lee. The sugar beet field was prepared by plow
ing, disking and leveling, The 'fiel d was pre-bedded November 8. 1965, 
just prior to chemical application . 

Each treatment consisted of four rows, 150 feet long. Each row was 
incorporated separately with one of the three soil incorporation methods 
used. These consisted of one row with the knotched coulter. two rows 
with the power units (Bye-Hoe). and one row with the sinner weeder. 

All chemical treatments. excluding the granular materials, were 
applied in 37.5 gpa of water carrier. Treatments were applied on and 
incorporated into a seven inch band approximately l - l~ inches deep, 
Sugar beet seed was planted April 19~ 1965, without further mechanical 
disturbance to the soil. The plots were furrow irrigated within three 
days after planting. 

Sugar beet stands and weed populations were based on ~CJunts taken 
from an area 10 ft, long and 3 in. \vide, l~ in. on either side of the 
sugar beet row. Six random samples we.re taken from each treatment. Ton
nage yields are based on sugar beet roots taken from 20 ft. of row in 
four randomly selected areas in each treatment. 

Results (table) show that seven of the t reatments , pyrazon + pebulate 
6 lb/A + 3 lb/A, pebulate + dial late at 3 l b/A + 2 Ib/A and 6 Ib/A + 
4 lb/A. G-36393 at 2 l,b/A, EPTC gran . a t 4 lb/A, pyrazon at 10 Ib/A and 
pyrazon + G-34690 + EPTC at: 3 lb/A + ~ Ib /A + 1 lb/A, gave 90 percent o r 
more control of the broadleaved and grass species present in the sugar 
beet field. 

,"
Several of the fall treatments caused burned leaf marg i ns, waxy -

leaves and stunting to the sugar beet seedlings" Later in the growing 
season. the toxicity damage was overcome and the beets recovered , 

Vapam and mylone, soil fumigants , were evidently dissipa t ed from the 
soil by planting time as there was l i ttle weed control measur ed . 
Dia llate + pebulate at 3 lb/A + 2 Ib/A was possibly the ou t standing tr at Q 
ment in this study . (Wyoming Agr icul t ural Experiment Stat i on, Univers ity 
a f Wyoming p Lar amie , :: 
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Fall bedding and chemical t r ea tment for weed control in sugar beets 

% % Broad~ % 
Rate l Sugar l e ave.d grass 
per beet weed weed Yield % Pound 

Treatment Acre stand control control ToniA sucrose sugar!A 

Vapam 5 gal 113 . 5 43. 8 2.5 13.52 16.80 4542.80 
Vapam 20 gal 115 . 4 67 . 4, 100 .0 13.10 17.15 4493 . 2 
Mylone 15 1b 113 . 9 57 . 0 56.0 15.92 16.25 5174.00 
Mylone 45 lb 114 . 8 64 . 5 84.0 24.30 15.60 7581. 60 
Deu 10 1b 103 . 7 58. 3 56.0 11.12 15.55 3458.40 
Deu 20 1b 115 . 4 77 . 9 92 . 0 17 . 56 16.65 5847.40 
GA~210 4 lb 84 . 6 93 . 3 99 . 3 14 . 44 15 . 95 4606.40 
GA-210 8 Ib 88 . 0 88 . 1 100.0 17 . 02 . 16 . 05 5463 . 40 
GA-211 4 1b 93 . 8 85 . 3 84 .0 17 . 69 16 . 15 5713.80 
GA- 211 8 1b 46 . 3 9 .4 100 . 0 20 .44 16 . 75 6847.40 
G-36393 2 Ib 54:6 94. 7 92. 0 17 . 14 16. 40 5622.00 
EPTC Gran. 4 1b 88 . 9 97, .3 100 . 0 16 . 88 16 . 20 5789 . 80' 
Pyrazon 5 1b 92. 6 88. 8 80 . 0 15.76 16 . 70 526.-3' ; 80 
Pyrazon 10 Ib 71.5 93 .4 100 . 0 21.62 16 . 65 7199 . 40 
Dia11ate Gran. 8 1b 76 . 9 68 . 3 72 .0 12 . 86 16.60 4269 . 60 
CP-15336 Gran. 4 1b 107 . 4 96 . 6 84 . 0 15. 24 16 . 30 4968.20 
Pyrazon + 3 1b 
pebulate 3 1b 99 .4 95. 8 56 . 0 14 . 55 16 . 50 4801.40 

Pyrazon + -6 lb 
pebu1ate 3 1b 57 . 7 100 . 0 100. 0 13 . 94 15. 70 4377.20 

Pebu1ate + 3 1b 
diallate 2 1b 111.1 99 .3 '96 .0 17 . 13 16.85 5772.80 

Pebu1ate + 6 1b 
dia11ate 4 1b 92. 3 97 .3 100 . 0 23 .06 15.95 7333.00 

Pyrazon + 3 1b 
G- 34690 + ~lb 107.7 96 . 0 96 . 0 15 . 44 16.70 5157.00 
EPTC 1 1b 

Check 17 .20 16 . 40 564 ~. . 60 

1 Rate per acre is expressed as act i ve material per acr e on a broadcast 
basis incorporated into a 7 in. band l = l~ i n. deep . 

2 LSD- 358 lb. sugar produced per acre . 

Evaluation of prep1anting he rb i c ides i sugar b e s . Schweizer, 
Edward E. and Dan M. Weatherspoon . In a 1965 s tudy , 16 pr ep1ant i ng 
herbicide treatments, some of which we r e mi x t ures , we r e evalu.a t ed for 
weed control in sugar beets . Al l t r e a t men ts wer e incorporated i n.t o a 
clay loam soil to a depth of 1 to 2 inches wOth a front mount d 4- r ow 
power driven Eversman i ncorporator. Her bi cides we r e sprayed on a 7=inch 
band at a volume of 20 gpa aqueous mixt ut'e pe r 23 , 764 r ow fee t . Row 
width was 22 inches . The treatmentSt,7ere applied on Apr il 30 and f ur row 
irrigated 1 week lat er. 
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The most promising herbicides were: CP31393 at 4 lb/A; R-2063 at 4 
lb/A (very poor against kochia); and TD283 at about 4 lb/A. The most 
promising mixture was pyrazon at 3.75 lb/A plus TD283 at 4 Ib/A. The 
weed control rating was 96% overall and 87% on kochia . Other mixtures 
that warranted further study were : CP31393 plus CP45)92t C~ pyrazbn >plus 
CP31393; and pyrazon plus R-2063. (Cooperat ive Investigations of Cropi' 
Research Division ~ Agricultural Research Service~ U. S. Department of 
Agriculture » and the Colorado Agri. Expt. Sta.~ Colorado State University, 
Fort Collins.) 

An evaluation of sugar beet response to trif1ura1in when applied 
post-b10ckin~ Warner~ Lloyd ., Al ex Lange and W. W. Carmean . 
Dramatic results have been obtained with the use of pre-planting and pre->· 
emergence herbicide.s in sugar beets. However » the compounds now used only 
control the weeds for a few weeks. In order that weeds may be controlled 
for the remainder of the season other chemicals . mechanical or hand labor, 
must be used. 

Trifluralin. normally a prep1anting soil incorporated herbicide. has 
also been widely used as a post-emergence treatment in cotton . However. 
unlike cotton~ sugar beets are sensitive to trifluralin when applied and 
incorporated pre-planting. 

It was the purpose of this study to determine the phytotoxici~y of 
triflura1in when applied to sugar beets post - blockifig. Two locations 
were selected. one near Stockton ~ California. and the other near Ripon . 
California. At both locations . excessively high rates were used in order 
to promote possible phytotoxic effects. Weeds in both areas were con
trolled by mechanical as well as hand labor in order that competition 
would not be a factor. The treatments we're incorporated immediately by 
using a Planet Jr. Spring Weeder mounted on the same tractor behind a 
Li1liston Rolling Cultivator, The. Stockton soil was a loam containing 
6.8 percent organic matter, The plot size was four 30" rows x 250 ' with 
four replications. The beets were treated June 10 . 1965 ~ and harvested 
November 12, 1965. At t he Ripon locar;ion the soil was a sandy loam and 
contained less than 1.0 percent organi 2 matter. The plot size was four 
30" rows x 650' with three replications. Tre,atments ~Nere made ";-une 9. 
1965, and harvested November 13 9 1965. An analysis of the data show no 
significant difference in yields between treatments even at the exc essively 
high rate of 3.0 lb/A. The percent sucrose or gross sugar was also not 
adversely affected by the treatments ; ~t either location. 

At the probable recomme~ded rates of .75 and 1 .00 lbjA a slight 
russettil;l..g. was observed . .TbJ.s appear.€.2 as a ball_d ._a~o~.!l<! ): he beEts..at or 
near the soil surface . The excEssive rates resulted in a constriction of 
SQme of the bee ts near the soil surface. K:rwever ~ this injury was not 
:consistent and did not resu lt in a significant. yield reduction. Foliar 
inj ury was not obser'l2d at an'.' stage after treatment . (Eli Li l ly and 
Gompany ~ 5653 North Bond , Fres~o~ and Hol l v Sugar ~ Tracyo California.) 
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Sugar beet response to trifluralin applied post-blocking at Stockton, 
California 

Gross Sugar 
Treatment Rate lb/A .Tons/Ac.J;e ._% Sucrose lbs/Acre 

Trifluralirr 1.0 33.22 14.48 9620 
Control 0 33.18 13.89 9217 
Trifluralin .75 30.91 14.51 8970 
Trifluralin 3.0 30.15 13.76 8297 

LSD at 5% level NS NS NS 

Sugar beets.were kept free of weed competition. 

Sugar beet response to trifluralin applied post-blocking at Ripon, 
California 

Treatment Rate lb/A Tons/Acre % Sucrose 
Gross Sugar 

lbs/Acre ' 

Control 
Triflural in 
Trifluralin 
Trifluralin 

LSD at 5% level 

0 
.75 

L50 
1.00 

26.65 
25.56 
24.80 
25.36 

NS 

14.60 
15.22 
15.53 
14,.90 

NS 

7782 
7780 
7703 
7557 

NS 

Sugar beets were kept free of weed competition. 

Weed control in sugar beets with he,rbicides. Stewart. Vern R. 
Several herbicides alone and i.n combi.nation were evaluated for control 
of weeds i.n sugar bee.ts. The predominate weed species were lambsquarters. 
(Chenopodium album L); red root pigweed , (Amaranthus retroflexus L)~ and 
nightshade. (Solanum ?i.grum L) . The study consisted of twenty-si.x treat ~ 
men ts plus a check . Plots were 10 x 60 ft. Herbicides were. applied at 
volume rate of 54 .4 gpa. Incorporation of herbicides and seeding of sugar 
beets was done with an "Eversman" planter and incorporator~ in one opera
tion. Plots were evaluated for control by making population counts of weeds 
and sugar beets . Eight counts were, made in each plot in an. area 3 H by 48" 
(one sq. ft.). Three groupings for weeds were made » lambsquarter . red root 
pigweed and other weeds, (predominantly nightshade). 

Pyrazon 3 lb and pebulate 2 lb/A controlled 95.3% of all the weed popu
lation. Kochia plants were unaffected. No apparent beet damage was evi
dent . ( Fol1o~ing table) 

CP45592 at 3 It / A was the most effective i.ndividual product on lambs
quarters ,and the most detrimental to sugar beets. R206 '3 at 3 Ib/A was 
superior for pigweed control. R2063 4 lb/A gave the most effective control 
of "other weeds" in t he study. (Following t abl ) 

The h igher rates of pebulate o CP45592. CP3 1393 and the comb ination of 
dialla t e an.d CP45.592 reduced ~ug.ar beet stands s ignificantly . ( Following 
table) (Northwestern Branch St,ation , Montana Agr i. Expt . Sta. ~ Montana 
State University~ Kalispel l. ) 
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Summary of data from herbic ide on sugar beets grown on t he W. Gl enn Kirscher f ar m, Stevensvi1le, 
Montana 1 ~ 65 . 

Beet s tand Average number of weeds 
Rate in % of pe r quadrant i n s ample ! 10 weed 

Herbic i de Ib/A Check I II III Total control Remark s 

Pebul ate 2 98 57 . 5 9.8 67,3 0. 0 Some beet injury 
Pebu l at e 100 38.6 8. 5 16.1 63.2 45.4 Li mited control of lambsquarte . s 

l eaves kochia and mustard 
Pebulat e 4 84 23 . 0 1.J. 52. 8 17 .6 54. " Lambsquarter ~ kochia and musterd 

not c{)ntrolled 
< , 2063 2 123 28 . Q 11. 8.4 48 .4 58.2 lito eff e c t on mustard and ka chia 

206 3 3 17 14. 7.0 L 23, 4 79 . 8 C0C·a. Qr. p i gweed , l e aves mus tar 
R 2J63 4 96 I! . ... LL , 3.5 74. 5 Some bee t _.c_.' L' r Y ,:1(' c ut r o l c 

t"j ~ t ~Y".c, an .. L ' .. ~, ..... ,<:, 
~, J r - 'l L1 18 . 4 .,. "1 ~ ' \_.- ~...- <:: .-':1 t: ~ . ' 

-, ,....,t:~! 1 2.JL 4 9b :21. 10 . ~. '<1. y Fa _~ CV'ii. t ::: . v _ .1. 1.3 


TD 2 /:'~ 3 l Ot- 22. 1 L ( ':'1.) 7 '1 n "u r :; , r~ ::. cvntr ol c _ 

Ils t a::-a or ....- , a » we.ak on 

l ambsquarter, some control a t 
n i ght shade. 

...... 
00 TD 283 3 04 27 . 8 4 - _ 5.1 37. 1. 67. 9 Some beet inj u , good on pig~ 

weed~ poor on lambsquarte r and 
SO, '7 t his tle 

Dial 1a ce 2 101 31. 0 1~ _ 8 9.1 59.9 {f8 . 3 Little visual evidence of any 
control 

CP q·5 592 1.5 11 17.2 10.0 27.2 48 . 5 Bee t i n jury, no control of 
mus..tard 

CP 45592 ~ 3 69 4.5 4. : 4~ 5 13. 1 88. 7 Severe beet injury ~ no control 
of kochia 

CP 3139 3 78 20 . 4 14.3 34 .7 34. 4 Some corttrol of nightshade some 
beet: injury 

CP 31393 5 69 8.9 11. 0 7 .6 27. 5 76. 3 Beet injury ~ no control of 
mustard 

Diallate + CP 45592 , 1.5 + 1 48 20 . 8 9 J 1.4 31. 6 72.7 Severe beet injury 
~ 

Pebul a t e + dia11ate 2.75+1.25 107 22.9 7.(;, 9.3 39.2 66 .1 Beet injury ~ no control of , 
kochia , mustard & ~ightshade 

Pebul a t e +di-allate 3 + 1.5 89 11.1 5 .1 3.5 19.7 83 . 0 Beet injury, no control of 
mustard, weak on pigweed 

Pebu1ate +diallat €: 3. 25+1-.75 95 8 . 0 3. 8 2. 8 14 .6 87.4 Beet injury, no control of 
kochia 

http:3.25+1-.75
http:2.75+1.25


( continued ) 

Beec. s t ani AVFC\rag G tJu mb 'S. r oi: wee; s 
Ra ce in ~~ 0;: _Eer guadrant in sample1 !~ \Need 

He rb i c i.de lb / A check I II III Tota l con. t rol Remarks 

R 2063 + dial late 3 + 1.5 109 36 . 1 21. 5 10.9 68.5 40.8 Left: Some mustard 
Pyrazon + 64 - 296B 3 + 1 110 20.1 10.6 5.6 36.3 68.7 No control of kochia~ Canada 

thistle and mustard 
Pyrazon + pebulate 3 + 2 97 2.9 2.5 ,1 5.5 95,3 Left kochia 
Pyrazon + R 2063 3 + 2 112 10.5 4.. 0 2,8 17.3 85.1 Weak on kochia and mustard, 

left some pigweed 
Pyrazon + TD 282 :3 + 2, 111 20.0 2.0 22.0 58.4 Weak on lambsquarter ~ good on 

nightshade 
Pyrazon + CP 45592 :> + 1 88 1.2 10 . 6 .3 12.1 89 , 6 Severe beet injury . no control 

of mustard and nightshade 
Pyrazon + dial late 3 + 1. 5 106 7.6 7,8 10.2 25.6 77,9 Beet injury? no control of 

mustard and sow thistle 
Check a 100 28.5 62.8 24.5 115.8 0.0 

1 Quadrant = 3" x 4~ - 1 square foot . 8 counts per plot . 
....., 
~ 
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Sunnnary of weed cOT1 trol data by species in sugar beet study located in 
Ravalli County on 'he Glenn Kirscher farm, Stevensville, Montana 
Two replications 

%weed control l 
2He rbicide Ra t: . l.b/A Lambsquar:ter Pigweed Other 

Pebulate 2 37 . 53 50.03 53.93 

Pebulate 3 55 , 2 80 . 3 65.2 
Pebulate 4 5.5.7 56.3 52.1 
R 2063 " 7/1- . 6 64.2 70.2 
R 2063 
R 2063 

3 
L, 

- 9. 1 
62. 53 

94.1 
50,03 

89.8 
98.23 

Pyrazon 
Pyrazon 

J 
4 

86. 1 
.)

0 .0-' 
9L3 
0.03 

90.5 
88,43 

TD 282 j 81. 6 95.3 86.6 
TD 283 '3 54 ,2 92.9 87.5 
Diallate L 67 .2 50.8 46.6 
CP 45592 1.5 0.03 0.03 68.43 

CP 45592 
CP 31393 

J 
3 

87.6 
0.0 

68 . 5 
0.03 

84.3 
71. 63 

CP 31393 ') 83 .1 73 , 6 60.0 
Diallate + CP 45592 1.5 + " 

l. 78.1 91.3 87.2 
Pebu1ate + diall a te 2. 75 + 1. 25 86.1 74.8 68.9 
Pebu1ate + diallat e 3.00 .-} 1. 50 9LO 89.0 79.7 
Pebulate + diallate 3. 25 + 1. 75 91.0 90.9 87.6 
R 2063 + dia11 at e 3 . 0l! -t L S 68,2 46 . 1 59.0 
Pyrazon + 64-2.96B 3 + 1 73 . 1 77.2 84.3 
Pyrazon + pebul ate 
Pyrazon + R 2063 
Pyrazon + TD 282 

3 + 2 
3 + 2 
3 + 2 

92 . 0 
97 . 03 

31. 33 

99.2 
83 . 13 
50.03 

96.7 
91. 63 

96.53 

Pyrazon + CP 45592 3 t 1 85.0 77 .6 81.0 
Pyrazon + diallate 3 + 1. 5 84.6 69 .3 76.7 
Check o.n 0.0 0.0 

1 Average of two replications 
2 Pre.dominantly nightshade 
3 Only one. repU.cation 

Weed contr ol i n £al planted suga r beets grown f or s eed. Furtick, 
W. R' 9 Floyd O. Colber and ~arry C. Burrill. Trials were established 
on 3 locations r epres'nting 3 di f ferent soil types i n the Wi llamette 
Vall ey in the fa 1 of 1965 . Seve ral promisi ng h C;~l'., .;. ". ~6 ,vell oS EPIC 
were test e e ither as prf--plant in c orpora ted ~ pre - emergenot; or po s t
emergence app l i ca t ion- . The. r imary weed species were dog f ennel (Anthemis 
~otu l~, must ar rassiea ~ampest ris) >> and annual ryegras s ( ol ium 
mul t i flo r um ~ . 

Re.s 1 s obt ainEd f r m thp pr - plant i cor r ated treat ments indi cate 
sugar beets are most t0le r an o f Stau ffer is R-2063 t han EPI C unde r a l l 
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conclitlou testecl. Rates of ll-2063 up to 16 lb/A vue DOt app~iably 
phytotoxic to the lugar beets. It wa. further 1l0tH that &4063 in 
combilletlonwith AmchemVspyrazon gave falrly const.t~lra'8 and ./ 
bro.dleaf weed control. The other two coapoua4s te6ted, CP 31393 and IH 
Sl~S04, were quite toxic to the eugar beetso 

Pre-emergence re.u1ts for all daaaicall tested .1ad1cate a high clear
of aUlar beet injury .or a rather narrow urgill of safety. These cOlipOUllcll 
included the follow1Dg:, ACp..64..296 I, cr 31393", CP 455921) CP SO144, IB 
52~504p IC 3114, llC 3215" IP 11755, ..... SJJ 11831. 

Some promise with early p08t~r8eftC. treatmeuts of Spamceros 
8-6173 and aeichholdDs ac 3215 vas evideQt. ~ ODe trial the comb1Da~ 
tion of pyrazon and S·6173 appeared .afer 1D relation to sugar beet 
injury and " gave betterveed colltrol than 84173 aloneo (Parm Cropa 

. Departmellt, Oregon State Universlty p Corvallb 0 ) 

Reaidual ' affect of Pielor_ ou f1eld peas 8l\d annual weeds. Itydl'1'ch, 
D. J 0 and D. C. $we. It has beell reportH that piclor8lll has vaTylll1 

degree. of 1011 persistence dependlaa Oil aoil type, moiature e and dosage. 

'fbla study vaa initiated to detellliae the 10Dlevlty of residual pielorD 

and to ob.erve the effect of the re,iclues Oil fleld crops and certaa 

aDDU&l veed species. 


On NOvember 17, 1964, several r.t•• of ptcloraa (.5-2 1b/A) were 

applied On wheat stubble. 'l'he soil ••a • Walla V.Ua 'ilt loam and field 

peas were .eeded in the re,idual' ar•• Oil April S, 1965. laadillls were 

taken Oil June29 p 1965. . 


PreclomiDant weed species tn the area lDclud•• prostrate plgweed 
(Amaranthulblitoides • downy broae (Broaua teetorua), Rus.ian th~.tle 
(Sa1101a kali p tumbltna mustar4(Si.zebriua 41ti.s~)e shepherds 
purse (Capaell. I\Irsa- aatoris ~ prottrate Imot:weed (PoluollUlll avictiMe) II 

and l ..b.qv~ers Chenopodium .l~o . 

Crop,tnjuryand weed control fraa the residual picloram are pre.eDt~. 
in the table. Ple1d peas were completely killed by all rates of piclor~ 
All weed .pecies except doWny brome aud proltrate pipeed were control1e4 
by plc1or.. at ' .S Ib/A.. The latter veed specialvere not controlled by 
less than lIb/A. The results show that not only are certain crops such 
as field peas highly sensitive to r.sidva1 plclor.. but also mallY annual 
weed species. (Oregon Agricultural Bxperille~t Stationp Pendleton.) 

lealdual effect of piclor.. OIl field peal amd aDDUa1 weeds 
1Control score

Species - Control . 25 Ib/A .50 Ib/A 1 Ib/A 2 lb l A 

Field peal 
Prostrate pigweed 
DowIly bro_ 
Ruslian thl.tle ·· 
Tumbling IllUstud 
Shepherds purse 
Prostrate knotweed 
Lambsquarters 

o 10 10 
000 
000 
S 10 10 
o 9 10 
OS, 
o 0 10 
o • 10 

1.0 
9 
8 

10 
10 
10 
10 
10 

10 
10 

7 
10 
10 
10 
10 
10 

; .; 

1 Control rattDg--IO • 1001 kill; 0 • DOlle 
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Weed control in ~ppermint with uracil herbicides. Appleby~ Arnold 
P., Larry C. Burri 1 and George W. Atkeson.. Research was continued-on 
peppermi.nt weed control with major emphasis beitlg placed on DuPont 732 
(5=chloro=3=~. butyl =6-methyluracil) and DuPont 733 ~5=bromo=3=tel;"t, 
butyl~6=methylurac il ). In general~ weed control fr~ both compound~ has 
been outstanding with . wide margin of safet y on minto DuPont 732 has 
been slightly superi ol to 733 and will receive. major emphasis in future 
work. .. 

In Eastern Or gon ~ i t now appears that .8 lb ailA is sufficient to 
give good control in mOiSt cases. Where particularly resistant weeds are 
present or moisture conditions are poor ~ 1.2 Ib may be required. In 
Western Oregon» a r ate of 1.2 to 1.6 lb/A appears adequate. 

Weeds requiring a higher rate of herbic de are pigweed (Amaranthus 
retroflexus) ~ Russ ian this tle (Sals01,.!. kali) , Canada bluegrass ( Poa' 
compressa)~ and salsify (Tragopogon porrif olius ). 

Best results hav~ ~en obtained when adequate but not excessive 
amounts of overhead mol ture have been rece ived before weeds become well 
established. (Department. of Farm Crops~ Oregon State University ~ 
Corvallis. ) 

Willi ams , David ~ W. P. Ander s on, and 
screen i ng tr i a ls at the main station we.re. 
the performance of a group of triazine 
grower conditi ons at another location and 

On the main stat i on t he crops and weeds were sown on the flat and 
the herbicides were t hen appl ied as a broadcast spray followed by a 
flood irrigation. Of the f i ve herbic i des shown in the following table~ 
Propazine and GS=14260 w~re especially low in t oxi cityv and also in 
toxicity to johnson from see d. 

Percentage r eduction i n stand of weeds and sorghum from pre= 
lemergence herbicides

-~-. - _._. 
Ra tL An.c.ual .. , 

Herbicide l bjA gras s es Pi gweed Sorghum 

Propazine l~ 13b 100 0 Oa 
GS=13528 2 5 97c Oa 38a 
GS-13529 1 46b 100 38a 31a 
GS=14253 2. 97b 69b 56b 69b 
GS-14·260 2 100 98c Ob Oa 

.;.;;W~e;:;e.:;:d-=c;;:o.::.:n:.::t.;:.r;;;;.o.::l~.;:i;;:n.~~.:;;;;~~,g.;:h:.::u;;;m:.:'-. 
J . Wo Whitworth. 

when 
on a diffe rent so i l 

1 Clay loam sou. D Univers ity Park v New Mexico 
Key " injuryg a "" light D b = mod.~ c = severe 
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Propazine was less effective on annual grasses (Erichloa gracillis and 
Echinochloa colonum) than GS-14260. The soil on these plots is classi 
fied as clay loam. 

In the following table, the percentage control of sandbur and the 
yield of grain at Tucumcari on sandy loam soil is shown for only two of 
the herbicides. 

Preplant applications of soil incorporated herbicides applied 
5/12/65 1 

Rate Control Yield of grain 
Herbicide lb/A of sandbur sorghum, % of ck. 

Propazine 	 1 70 148 
lJz 100 161 
2 100 ll2 (injury) 

GS-14260 	 1 70 148 
2 50 152 
4 90 121 (injury) 

1 
Sandy loam soil, Tucumcari, 	New Mexico 

P~opazine at lJz 1b/A produced 100 percent control of the sandbur and 
grain yield of the sorghum amounted to 161% of the untreated check. GS
14260 at 2 lb/A gave 50% control and yields equal to 152% of the check. 
At the highest rate, GS-14260 was less toxic to sorghum than Propazine. 
These treatments were applied pre-plant, soil-incorporated. Yields for 
pre-emergence treatments without incorporation are not reported since 
all caused injury to the sorghum and reduced the yields. 

The comparative toxicity of five herbicides when applied as pre
emergence sprays at the two locations is shown in the following table. 

Comparatiye performance of pre-emergence herbicides at two 
locations 

Percentage reduction of sorghum 
Stand Yield 

Herbicide lb/A Univ. Park Tucumcari 

Propazine 2 0 20 
GS-13528 2 38 49 
GS-13529 2 31 100 
GS-14253 2 69 100 
GS-14260 2 a 16 

1 
Clay loam soil at Univ. Park and sandy loam soil at Tucumcari 
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, I 
At both lo -t1t i ons 9 PrOpaz1.11.8 and Gp-ldj2 60 prov ed to be the least toxic to 
sorghurr" St ands WE' r e!Dt r~du-::: e d by, thEos e tre atments at the ma i n station , 
Univ Ersity Park~ and y i c :.d s wer e reduc ed only :~, O% a n d 16% ~ respec t ive ly ~ 
at T1J c\jtnc8.r i~ Ne;w Ncxh:o" Th :2se two herbic ide.s 0 as with the, other 
tre atm",nts 0 prov ed l eo:ss t )xic td sor ghum at Tucumcari when soil=incorporated 
than when appl ied on t h e so i,1 slJr r ace without incorporation" ( North~ 
eaS 7:,ern Branch St a t:i.on a,::d New i'1tKico State University ~ Agricultural 
Expe rime nt Statio. ~ Un ' v ~rsity Park,) 

~value..2f p r,§J'mJr"ar y sere ning t r i als. Whitworth 9 J , W, and W, 
P , Ande rson , A s y s t l2m o ·~ prE', l i minary field s c ree n ing tr i als hal~been 
de ' el op e d a t New Mex ' ;:: 0 Sr a t e Unive rs i ty to p Ermi.t a me asur'", of t.he maxi= 
mUI!! tox h :i t :,,' of herb ir.:~d ~, s to we e ds an d t he ! r protoplasmi .c sele ,:: tivity t o 
crops . Eight to' t en c r ops and assoc iat e d weed spe =i es were drill e d i n 
dry soil i ;:.. rows OD.€ ': o~ )t apart:: 0 The plant i ngs W<TB on the :: lat betweEn. 
borders . A t~r t h. p l a ,t i ng . the herb i cide s were applie d as broadc ast 
spray s immed i a t e l y f o !. l o'\>md b' - fl ood irri.gat i on . 

In the spr:rg t r :, als ~ t-" 2 s "~cds were so..r in the. bo ttom o f' a 1 =1~ !i 
:L:'pression i f'. tho'. row and j',app ,"dwith sando The soil on t 2,::.' se t e sts was 
a ,.: 1., ay loam. I~,. t he, ! al :. tus ts t he lighte r soil ~ san dy clay loam ~ made 
direct s l·' e d:Lng poss fb L::'~:: t h out. capp i ng with sand. 

Perc Ent age red",c t L:m. :i n r.:h p. stand of weeds on e !nC'n t h a ft e r pre,= 
~ i , ,, " h b O'o. 1emergence appL caC10ns J~ er ~c l d es-

Rat _ (;u p ·- J~~!!, g ~.. t:~- <C Lam.bs - P g= J ohn A, M. 
He rbicide. lb/ A g[.ass r h :.e .5l.!.r S we€,d grass Gl o rl, 

Dac thal 6 <~ IvO 1 0 91 89 94 50 
Pr f ar- 6 ~ 8 90 98 78 84 9 5 Cl 

J 

Tr'(:,: f lan lc~ 100 100 99 98 100 50 

BEr.. ' :: i.n l ~ 100 9C 60 95 88 0 

Diur on 1 78 90 89 100 4 2 81 


Caparol '2 74 81 93 78 49 78 

Propa z:. i n €: l~i~ :2 18 57 100 100 0 ciS 


1 Av ~·, r ag o f 7 t ~ ~ 8 ts :"l 1962- 6S J ex c e pt : o r BU l fi ll whi c h was t.f' s t :.:::d 

one: 1 1965> 


The pr t~ ;:.f; ~d i rig t ab 1 e sho;;!s th E. aV;irag ::.~ p l;; rforrll1i!:1~c::· on ' We eds o f: som,;'"'- .',. <~ f --' 

,

::> f th E' ffi0rt:: <"~ : ie(' t i\T ?: b .., r b ~_ .\,de. s t e s tE d f rom 1962.= 65 . 

nth.: : ol:'vwi nc t d b ,~ \·;~ t h e ir s e. l e c t i 7 i. ty on ,:L >P S i s sho·w"~. t o r 

m 8t: b e i n;; , u de d as a v ar :: ab l e to properly me asure s >"h c i v i i with h EC,rb i = 

thl2SE;: sam.:: h erb i c Lk: s o Tn-~ ~ ~Jrr ~l at ion betwt e n hig:l s~, l e ~. t.: i ' iy on 
'r )PS a n d c.l c a r an ce for -";.8 ,", 'J1.l th.,; s ~ same :O Y'op s by USJ A i s somew~at bet ter 
tha n '2.xpe- t d. HcwevE:.r D ~,: has bE:o c)me apparent t h at so i l :'n c ,.:.; rporat il:)L 

' _
'- i des s ULh as Tr", fl a1"'l wh " h an: :.:wt r Ead i l y mov e d Lreto t h e so il t: V~: 'l b; 
r E" pc. a .. :d ::10;)d i rr :i.g a t Lhs u eN .w Me xico S a _2 U;::i ;:~rs ity ~ Ag d _"" ultu ral 
Exp ( r i w,;u t St at ion ~ U~.i v Ts i y Park,,) 
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Percentage reduction in c rop s t:and8 one month after pre-emergence 
applications cf herbic i de.1 

Rate 
Herbicide :ll.b/A C tton Alfalfa Onions Lett Sorghum 

Dacthal 6~9 9~ 19* 13* 2! 11 
Prefar 6- 8 3 48 3.5 & 73 
Treflan 1=4 0* 65 59 64 63 
Bel'lefin 11 8 0 11 0* 54 
Diuron 1 15~' 90 76 96 44 
Caparol 2 4 8~' ' 77 70 42'5 
Propazine 	 1~=2 0 100 100 100 0* 

1 	Ave rage of 7 tf,s t s ~ 1962-65 ~ except for Benef Ln which was tested 
once in 1965 0

* 	Cleared 

Stale seedbed met hod f or forage Establ:tshment . Peabody~ Dwight. 
V. ~ Jr . Mainly 'ue to th . unusuall y dry spring weather conditicns of 
this year~ pre-planting weed control t rea tme.nts in a stale seedbed 
preparation te.chn i que r esulted in poor control with accompanying les ser 
yie l ds 0': good f orage than did thE: pn,sent l y r ecoounended po.t~emergent 
DNBP treabnent. Wher e pre-plant ing flame was compared to pre.plantins 
chemical (diqilat ) treatme~ts ~ more good ;:orage was harvested from plots 
receiving diquat trea t ent than t hose t hat wer e flam€d~ although for 
the mos t part this differ ence had d sappeared by t he time of the second 
cutting o The pric cipal azard to t h . e s .abllshment of good forage stan. 
by means of the s t alE. s eedbed me thod i s not an adequa e me thod of weed 
control " but ra t her weather o Af t e r the waiti ag period whi ch i s requi r ed 
for germination and e.ar .:..y growth of w~eds ~ soil and climatic conditione 
oftE<n are not conducive for ger min ation and growth of clover and gralls" 
(Nor t hwes tern Washington Research & Extens i on Uni t , Washington State 
University ~ MOunt Ve r non . ) 

Weed populations i n a northe r n Col orado . beet fie ld as influenced by 
herbicides . ·crop sequence and n itrogen f ertilizer, Hepworth ~ H. " J., 
May » Ao D, Do t zenko and K. St orer . A coope rat ive study between. the 
Colorado Agricul tural Experiment St a t ion (Agronomy, Botany and Agri cl,11 ~ 
tural Engineering Sect i ons) and the Gre.a.t Wes tern Sugar Company was 
initiat ed in 1964 and cont inued in 1965 a t t he Agron.omy Rese ar ch Ce lc6r 
5 miles southeas t of For t Collins . Obj ect ivE;1 of the 4 year study are 
to determi ne the i nt era ting and residual eff ect s of cropping s equence > 
chemical and mechan i cal wee d control s and nit rogen applicaC on on weed 
populations 2 beet yie l ds and sugar pr oduction. The crops b. t h e. croppilfll 
sequence are corn ~ beans , beet s and barle.yo Al : alfa was not i ncluded 
beca.use its us e would have extended the test period too l ong for the 
probable values to be ob~ ained. 

At t he begi nn.ing of t he t s t s ~ t he who l!. (. area was treated with an 
ample lli'\,;! €d of phosphate a~d plowed under , n all tests i rrigat ion wat E:r 
was f looded on to _h e pl ot s , Water was me as l,;,r(Od on each ar ea t o insur'~ 

uniformity of ava ilab l ' . oi sturE, 
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The three crop sequences under study are barley , beets and corn ; 
corn , beets and barley ; and beans , beets and barley . The experimental 
design for the study for the 1964 ~ 1965 and 1966 seasons involving 
crop sequence and f e rtilizer treatments are as follows ~ 

Levels of nitrogen fertilizer treatment 
Fl level F2 level F3 level 

Crop Year Lbs "N"IA Lbs "N"IA Lbs "N"IA 

Seguence A 
Barley 1964 a 50 50 
Beets 1965 100 100 200 
Corn 1966 100 200 100 

Seg.uence B 
Corn 1964 100 200 100 
Beets 1965 100 100 200 
Barley 1966 a 50 50 

~uence C 
Beans 1964 a 50 a 
Beets 1965 50 100 150 
Barley 1966 50 50 50 

The currently r e commended herbicides as 
involve d are as follows : 

Sugar beets Pre =plant , incorporated 

Post- emergence 

Corn 	 Pre-plant, incorporated 

Post-emergence , direct ed spray 

Beans Pre-plant , inc.orporated 

Barley Post-emergence ( 5 leaf stage) 

applied to each 	crop 

Pyrazon + 3.75 lb/A 
TD 282 2.50 Ib/A 

Pyrazon + 3 . 00 lb/A 
Dalapon + 3 . 00 lb/A 
Sur f actant 

EPTC + 2. 00 lb/A 
2 ~ 4 - D 1.00 lb/A 

Linuron + 2 .00 lb/A 
2 ~ 4 = D + 0.75 lb/A 
Surfactant 

EPTC + 2, 00 lb/A 
Amiben 2.00 lb/A 

2,4-D 0 . 75 - 1 Ib/A 

The mechanical methods of weed control are the standard tillage 
prac tices used in this areas. 

- :" 

The weed and stand count data were obtained from 400 inches of row 
per plot. Plot size was 45 ft long and 12 rows wide ; rows were spaced 
22 inche s apart. 

Results through the 1965 season indicate : 
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1. 	 Herbicides greatly reduced weed populations in sugar beets as 
compared to standard tillage practices; chemicals caused slight 
stunting of beets for the first 4 or 5 weeks but thereafter was 
not noticeable. Yields and sugar per acre were not decreased. 

2. 	 In the crop sequence when beets followed beans there were sig~ 
nificantly less weeds compared to beets after corn or beets 
after barley. Beets following corn had the most weeds per foot 
while beets after barley was intermediate. 

3. 	 Th~nitrogen fertilizer used in 1964 and 1965 had little or no 
direct effect on either weed populations or beet stands. Dif= 
ferences may appear in later years. 

4. 	 No chemical residual effects from the 1964 applications were 
observed in the 1965 crops. 

Since these results are based on only two seasons~ a longer period 
of test will be needed to determine year to year variation in the 
effectiveness of herbicides: crop sequence and nitrogen fertilizer on 
the solution of the weed control problem in beets in this area. 

Evaluation of five herbicides Jln pre=plant. pre= and post=emergence 
applications. Reimann~ James and Lambert C. Erickson. The effects of 
5 herbicides at 3 rates on 4 crops9 applied as pre=plant~ pre=emergence, 
and post=emergence were studied during the summer of 1965. 

The experiment began May 28 with the applicat1.on of the pre=plant 
material. A small boom equipped power sprayer was used~ delivering 38 
gallons per acre. A 5% solution of surfactant was added with the 
azides. The varying pounds per acre rates were obtained by double 
etcos coverage. The pre=plant applications were soil incorporated with 
a tandem disc to an average 3=inch depth. 

The entire pre=plant~ pre=emergence 9 and post=emergence plot areas 
were seeded on May 31. The pre~emergence treatments followed immediately~ 
and the post=emergence treatment was delayed until June 23. Observation 
evaluations continued until the s t udy was terminated on August 10. 

The trifluralin and Shell 11831 treatments appeared to have no 
influence on weed control or crop damage under the conditions of this 
test. 

Thompson Haywards No. 164 was most effective as pre=plant and pre= 
emergence treatments and their toxicities were more apparent as the season 
progressed. Germination was not i:o,fluenced and toxicity was due to r oot 
absorption. All broadleaved weeds were eliminated except for Convolvul us 
arvensis and Cirsium arvense. Conti.nuous control of annual weeds pre= 
vailed all summe.r. 

Peas was the most susceptible crop to pre=plant and pre=emergence 
application but it had a high tolerance t o foliar applications; however, 
all crops were damaged by the pre=emergemce treatments o 
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The sodium and potassium azides had herbicidal value at the 10 

pound rate when applied as pre - plant and pre- emergence. When they were 

applied as foliar sprays , all rates were t oxic and ~he symptoms could be 

detected within 2 hours . The plants first develope~ chlototic spots , 

then wilted and eventually turned black. Crambe and flax were more sus

ceptible than wheat or peas. Higher rates generally shortened the time 

interval between application and plant desication . All broadleaf weed 


. c.;";spede~ ,,,-t:~at\Ve.~.~ 'P~_~ept,:aJ:0.~~:;,3-i~_~,:R~~'i'l.iPJ?M-~a.t.kSrU,... ~;E~ .k i U ed. _P,l 8:~t, s .; .:.,~~.~~" ,, ; ," '" . 
that dl.d sut:vive -:-:the'~t!re a1iment' : r-eC;Q~~~ct;,.~~~e~ vi-go'r~)Usly and appear:ed',,",,:'<;<-::7 ":.: ,>:.~. 

__ normal . (ldahQ ' Agr:t.c-ultural Expen.men t , Sta;t i '011 § Mos co w, ) _ - - " .- " ~'"> ~ <-; ,•., 
.. .' :. ~. . :. . .. ,.' . ' . ' . . '." ',:-, ~ : :'ij~ .J .'!' : ••••• 	 ~,~!. " '~' .,'Of"' 	 • 

l< 1. r;- II ·,~ ~_:' ~ " .. ~ -.'#-,('0 "H·,... .' . . 
j.: . " ', " , . ,-' 

Pre Plant "; , l,'fe'- -Ernergence Pos t= Eme rgence 

Crop Weed ,Croop We e d Crop We e'd 


CroE Herbicide Rate Damage Control Damage Control Damage. Cdntr:ol. 


Crambe Triflura1 in 1 0 0 0 0 0 0 

2 0 0 0 0 0 0 

3 0 0 0 0 0 0 


Shell 11831 1 0 0 0 0 0 0 

2 0 0 0 0 0 0 

4 0 15 0 0 0 0 


K azide 2.5 0 0 0 0 60 40 

5 0 0 0 0 80 50 


10 10 0 0 60 95 70 

TH 164 2 30 20 20 10 15 0 


4 50 60 40 35 25 0 

8 80 85 70 60 40 0 


Na azide 2. 5 0 0 0 0 60 40 

5 0 20 0 30 80 50 


10 0 40 0 45 95 70 

Wheat Trifluralin 1 0 0 0 0 0 0 


2 0 0 0 0 0 0 

.3 0 5 0 0 0 15 


Shell 11831 1 0 0 0 0 0 0 

2 0 0 0 0 0 0 

4 0 0 0 0 0 0 


K azide 2 . 5 0 0 0 10 0 0 

5 0 .30 0 10 20 20 

10 0 _ 80 20 10 .30 40 
TH 164 	 2 10 15 25 20 15 35 

4 25 40 45 60 25 55 
8 40 90 75 85 50 80 

Na azide 2 .5 0 0 0 10 0 10 
5 0 25 10 30 20 35 

10 0 50 30 50 65 50 
Check Triflura1in 	 1 0 0 0 0 


2 0 0 0 0 

3 0 5 0 0 


Shell 	11831 1. 0 0 0 0 

2 0 0 0 0 

4 0 0 0 0 
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Pre Plant Pre-Emergence Post-Emergence 
Crop Weed Crop Weed Crop Weed 

Cr-oR Herbicide Rate Damage Control Damage Control Datp'age Control 

K azide 2.5 0 0 0 0 
5 0 0 0 0 

10 0 0 0 10 
TH 164 2 0 20 0 0 

4 0 60 0 50 
8 0 95 (1 90 

Na azide 2.5 0 0 0 0 
5 0 0 0 0 

10 0 5 0 0 
Peas Trifluralin 1 0 0 0 0 0 0 

2 0 0 0 0 0 0 
3 0 0 0 15 0 0 

Shell 11831 1 0 0 0 0 0 0 
2 0 0 0 0 0 0 
4 0 0 0 0 0 0 

K azide 2.5 0 0 0 0 30 20 
5 0 5 10 0 55 45 

10 0 15 20 15 70 75 
TH 164 2 20 26' 45 35 0 0 

4 40 60 70 65 0 0 
8 60 85 95 90 5 0 

Na azide 2.5 0 0 0 0 30 20 
5 0 0 0 0 55 45 

10 5 15' 5 10 70 75 
Flax Trifluralin 1 0 0 0 0 0 0 

2 0 0 0 0 0 0 
3 10 0 0 0 0 0 

Shell 11831 1 0 0 0 0 0 0 
2 0 0 0 0 0 0 
4 0 0 0 0 0 0 

K azide 2.5 0 0 0 10 20 15 
5 0 0 0 10 35 20 

10 1.5 a 10 15 60 40 
TH 164 2 30 20 0 30 0 0 

4 60 70 0 60 10 10 
8 85 85 0 80 20 30 

Na azide 2.5 0 0 0 0 10 
5 0 15 a 40 50 25 

lO 0 35 20 SO 75 40 

Amiben effectiv.eness as i nf luenced by formulat ion, Dunster~ K. 
W. In areas where precipitation cannot be predicted . Amiben ffilst be 
soil incorporated for consist ent weed control. Soil dilution coupled 
with leaching characteristics has tended to reduce, weed control effect = 
iveness in instances where ra i nfall occurs after incorporation. 
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Leachi~g studies indicate that amitien formula ted as an ester or 
amide ratHer than the ammonium salt great ly r educe s leachability. When 
applied to the soil surfac.e and subject~d to 3 i.nches of simulated rain. 
amiben acid leached to a depth of 12 inches. I n contrast t he ester and 
amide form,flations stayed in the top 1.5 and 3.0 ' nches of so il 
respectively. 

Field experiments conduc t e d under controll ed moisture conditions 
confirmed initial laboratory f indings . Crop t o l e ran c was improved with 
the es t er and amide f ormulations as t he ami be'l r ema i ne d in the zone 
above the developing c rop root s ystem. {Amchem Produc s , I nc ., Fremont ~ 
California.} 

Per Cen t We ed Con trol 
,k."Formulat ion Rate ? Rain f all 2 " Rainfall 

Ammonium salt 3 lb! A 95 60 
Me;thyl ester 3 Ib / A 90 90 
Amide 3 lb / A 80 95 

Crambe : weed con t rol tr i als i n 1965. Youngman ~ Ver n E o ~ D. J . 
Rydrych andT. J , ·Muzik. Crambe (Crambe abyssinica ) is unde r investi ~ 
ga t i on as an alt er na te c rop i n the Palouse area of the Paci f i c Northwest. 
Unknown in the Un ited Stat es 6 years ago , the oil derived f rom the crambe 
plant now shows promi se i.n industrial app1icat i.ons whe r e ot he r U. S. farm 
produc ts are not used . The purpose of this research was t o s t dy the 
e f fect of selected herb ic idal appli.cations on the growth and deve l opment 
of the crambe plant as well as t he y' eid of seed. 

Ten herbicides were f i e l d t e s ted f or selective w e d control in 
crq.mbe. TrifIuralin~ dial1ate~ R=Lt5 72 » AcP 64 -296 B~ SD 11831 and 
tupe rsan were i.ncorporated prior t o seeding of crambe. Barban. 9 ue 22463, 
TOK.=25 9 and bromoxynll were appl i ed when he c rambe was i n t he three to 
four leaf stage. 

Weed spec i es i n t he experimen a1 area were wild oats (Av a .fa t ua ) 
which was s eeded i n a single row across all p1ot s 9 f ield pennycr ess 
(Thlaspi arvense;, l ambsquar t ers ( Chenopodium album) ~ henbit {Lamium 
arnp l exicaule ) p shephe rds purse (Caps e lla bursa-~s toris ) and cow cockl e 
( Saponari a vaccar i a ) . One s e t of plots was weed d by hand hoe i ng . 
Weeds 9 on the av rage~ r e duced yield 17 percent. . 

Tr i .cluralin a t 0. 75 lb / A incorporat ed in t he soil b f or e pl an tin g 
sat i s f actorily controlled broadleaved weeds wi t h no measurabl e injur y 
to t he c rambe plant . Dial1ate incorporat d into the soil at 1 . 5 I b/A 
sati.s f ac t or ily cont rolled wild oat s an d s i milar ly did not inj ure t he 
crarnbe. Plots treated ;vi th a mi x t u r e o f th two chemicals i ncorpora t ed 
prior t o planting at the rat E. of 0.75 lb / A of tri lura1 in and 1 I b/A 
of dia11ate produced ie' ds as good a s the hand- we ded check plots . 
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R 4572 effectively controlled wild oats but i njured the crambe . Of 
ot.her chemicals tested on1 - ACP 64-296 B shows promise f or wild oat.s 
control with little :i..nj ury to crambe , 

Barban at the rate of ..~ 1b/~. ahows 'Promise for 'wild oat control by 
post-emergence app1i.cation ,withou t damage t o crambe. TOK~25 at the rate 
of 2 1b/A resulted in some reduction in 'Wild oats and broad1eaf weed 
growth with treated plots producing yie.lds that were as good as the hand 
weeded controls. Bromoxyn i l severely inj ured crambe and resulted in 
lower yields.· 

Further trials are planned. (Department of Agro nomy ~ Washington 
State University ~ Pullman. ) 
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PRo.::"ECT 6>" AQUATIC AND D TCHBA.~K WEEDS 

D. Eo Seaman) Pro ject Chai rman 

Summary 

Three reports were received f r om one contribu.tor and his coworker, 
and two reports were contributed by t he chairman of this pm jeet. In spite 
of the obvious qua l ity of these reports~ the lack of contributors to this 
project is very disapp int i ng . Howe Ter~ perhaps the dearth of reports means 
that the wwee aquat i c weed sf.!ientis t are busy gathering data to contribute 
to next year 1s Pro j ec t 6 research progress report. 

The reports concerning low rate , l ong term applications of the mono
(N$N~dimethylalkylamine ) salt of endothall show encouraging results in 
control of sago pondweed ~ but t he necessity of using concentrations higher 
than 1 ppm may be a disad\Tantage i n areas TNhere f ' sh toxicity is important. 
Perhaps later uptake studies wi ll r eveal :some ways of making er.dothall 
amine more effective at rates t hat are sa.f er to fish. The suggestion that 
leaves of submersed weeds expand ener gy during absorption of herbicides 
from dilute solutions i:1 a manner '"'imi l ar to that of inorganic ion uptake 
by r oots is intriguing:> and there may be possihil ities of enhancing uptake 
and kill through use of underwa t er surfactants or adjuvants . 

It appears that soil app l ' ed f enae and dich l obenil s ti ll has some 
promise for control of sbmersed weeds in canals f but the timing of the 
applications and subsequent fates f t he herbicides are important factors 
requiring further invest igation. 

The r eport concerni'ug the c m:rol f submersed w~eds i n rice by 2
ami:lo-3-chlor o-l,4-rraphthoquinone i s a pl easing pay'-cff a f ter t hree years 
of ring tes ting a Olt 80 f ormula tions . The use of thi s fish t oxic chemicctl 
with relat ive safety in rice f ia l ds ah we that we need not be t oo alarmed 
by aquarium toxicity data when c ''':1o.ucti:'lg ti;;! 2 t ~~ in the fi i;? ld where numerous 
factors affect he r bici de s and usua lly render them 1es . harmful . 

The succes s (If repeat~d application of systemic herbicides f or con
trol of reed ca"1arygra s;; fur the r emphasizes the i.lecessity of mult i pl e 
appl:ications f or perenn.ial grass contr L Th e who b ' ct t o the expe __se 
of multiple applicatioEs mus t cho 'se bet een t he tot ed was e of time snd 
effort spent on one shot app licat i ns 8:nd the pos s i bi lity of killing the 
weeds with several well timed tn~atme . t . 

Mor..o ..N\<N~dimeH71alkvlamine salt of e~12oth aJ l f or c utr o l of sago 
pondweed o Hollingsworth, Eo E . The mo· o-N,N~ dimethyla lkylamine salt 
of eCl:lothall (k:1own c"mmerc i s.l1y a3 Hydrotho1 191 , i::l a previous s tudy ,. 
provided contro l of s ago pondw ed ,·Potamoge.E2n. pe ,ct inatus L . ) fo r 6 t o 8 
~Neeks when applied a t 15 ppm f or 1 hour . The pre ,serrt tes t uti lized two 
separate application s t o exp or e the use of lOT.ver concentrations of t he 
herbicide. 
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In the first application, Hydrothol 191 was applied on July 22, 
1965~ at a concentration of 6.S ppm for 1 hour to 11 cfs of water in a 
canal 5~ miles long. The water was clear with a temperature of 570 F. 
The required. amount of herbicide was mixed with wa.ter in a 55-gallon barrel 
and metered into the stream~ The development of the weed growth ranged 
from early bud to early bl:>om stage. 

The second applice.tion of Hydrothol 191 was made in the same canal, 
5 weeks after the first treatment. Theherbidde was applied at 11 ppm 
for 90 minutes to 9 cfs of water flow, The water was clear with a 
temperature of 56° Fo Pretreatment weed data and the weed response after 
each application ar.e shown in the following table. Observations were 
taken at five stations at I-mile intervals. The weed conditions 5 weeks 
after the first treatment prevailed at the time of the second treatment. 

Distance downstream from point 
of aPElication ~mi1es2 

Weed data 1 2 3 4 5 

Pre-treatment 
Infestation (percent) 85 90 85 80 80 
Weed density (percent) 15 60 80 50 60 
Max. weed length ( inches) 24 30 40 20 18 

2 weeks after first treatment 
Weed slumping (percent) 95 90 30 95 90 
Stem kill (percent) 0 10 5 25 0 
Leaf kill (percent) 60 80 40 98 20 

5 weeks after first treatment 
Infestation (percer:.t) 30 50 80 70 75 
Weed density (percent) 5 20 60 7 20 
Weed slumping (percent) 75 60 0 90 84 
Max. weed length (inches) 24 24 36 18 12 

3 weeks after second treatmer.t 
Infestation (perce;:lt) 40 60 80 60 60 
Weed density (psrcent ) 5 15 60 5 10 
Weed slumping ( percent) 90 85 10 90 50 

The marked difference in plant response at the 3-mile station merits 
some explanation. The cros~- sectional area of the stream i s larger in 
this vicinity for approximately 1 mile. The water velocity is less and 
silt deposition more pronounced . These com'litions were more favorable for 
pondweed growth as reflected in the pre-treatment weed l ength and density 
for the 3~mile station. The dense heavy growth was conducive to "channel
ing" in which the treated. wa.ter by-passes the weed i nfestation instead of 
flowing through it. Other portions of the stream had less dense growth 
which was more sus~eptible to treatment . The 3-mile station will be 
omitted from the following dislCuss ion. 
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- . ·The 6 0 ppm cone ';!':'. rd.t i C:1 o f Hydroth)l 191 'A' a s efferctiv in reduCing 
the p - ndwee.~ ;.)b - t r ·r: t i c.:r1 t G f lo\", ~ 8. ,3 incica.t ed by . h e percents.g'" ~lumping 
2 week aft " r t:re ,a·c.me £lt a n..1. !h~ r "" ):1ced. we ed den s i t y a t e r . weeks. 
Slumping wa s CJ s e. l by "'- re luc e d hltoy aHcy ...:;f t it:> wt:::€ a , due to treatment ~ 
ca'.1si.:1:5 it to - i nk t >r,]ar J. n ..? bott mo The. more sV p ' r:.g the grea ter the 
release 0~ wa t e r f !·~ . 

Good resp ' :ns e, to th e. 6, 5 ppm t r€ 'itmt:~ .n.t per ~ .l..2t?rl f e r abo t 4 '~yeeklS. 

Stem ki : 1 of thE. P n O;;"7c ed was no t goo d dna. he baf k ill 'Was . only fair; 
but unobs t ructed fl :)'...• ,.)I ·~dte r "'H s eSL 3.blis:t -d ,I\t ~e cEd of 5 'Meeks, 
plant r e grc wth i" ~:; o c c~ ri. 'l' 3, the -,.. eed I c:':.)v 7·ri:'1.s i[ s b u yancy , At 
that t i me th 3 -I p pm C0~c~~ t ~t ioD o r herb i~ii~ ".~ app iLs ' t o mainLain 
w e d vn t r ,) l f o r tr 2 r zm ~.i"j' d E;r ,Jf t c. sea.. i f . Th-=: u\~'= r 11 weed de'J.sity 
an.d inre s t a t i ,m WeL ~ I2d1J.C if r i g t b.c: ~~. p c ' i.men ..,,1 periud . 

Re !:r;;Llt o f t: hi c:> c .. ,-' C 1·..."i 'Cdtc tha t Hy i r ::Jtho l 191 n 6 t o 10 ppm can 
cause s L::impi '~ g _ r r, ;,.g -, p ":.' ~,ciTol;€c 'l .::..nd p 'l"o·-., i de d '8.ci.s f ,9.c t , ry' inc rease o f 
water :1 w i l n1o!,.:lti ,,'l[. !; 'i~, " L . The ' ~7€'<1 nos po_se i s t emp ra.ry and not 
"0 ev", r c: a'" wh.e ~ r igh f:r r :I.: o ' o f ~ pp l i.c - t ·' ..iD 3."("2 s e d 0 {Cooperativ e 
b ,v'-os i gat ious of ri;:" Cr _' p i.? R "C'"c "t ,;:h :"iili, L ' ."· D Agr i < I t ..Jrdl Re ~arch 
, enTice v 1J . S. e p 9rtm5.:_ u f A r: ic-Jltu!';: :J.!1d the Wy "ming Agricultura l 
Expe riment: StdtL »TI ~ L u -ami e.) 

Seama,:IV D. E. an .:! .o M .,·~ oms-' o The U·· o f t h m.):;o~( ' D ~ dimethylalkyl-

amine) salt of en d. .:;t-, a,11. :vr:::::M...\. ~c.{l 1,v h3.11 ) f o r c0nt r Jl of submers ed. weeds 
in moving v.dt er 'ecms ve r y i er ::i ?;uing b ~c a. se o f t e simp l e metho d of 
applying this h C! r1: ·'.lCiGc ~ it~ 10-A~ i::, 3t 0 :itnd it'" pr .:>1.:,. l e l a ck o f hazards 
to fi "'h arld t o l,Y I. ig 3.ti:." :c r .: p ~ . ...T}f)r tun dt e ly~ s ~me pr ,,,b lem ' were 
en _ount c r cd L. , ~· ,. r 1. 1. 2' d es t : -Ai r ~ ~E;n J ,_,th 3.1 du r i n g the summer of0 

196" . An 3.pp lic.J.t i , ~-':1 e<t l ppm f :>r 10 houys g3..,.,e ,-Ird p 'lrt:.i a l contro L o f 
Ameri.c an p',),:l ;i~.~2. d ) ",;rith .~ ;) a.p ]:'::l.T c.nt ;= ffe-c S r l fis h, ~ iE .'i d i t ch f l O'."ing 
a.t 2 ,ct .;;, A r·: ~' c :l.h:", 3.l:'f' 1 :ic3 .i:m to t hE a 3me d i c !1 at ppm r ::;:' ho u rs 
ki11e,d 5. out 80 p ?r ~d~ t (' :£ t h2 c ed p b'.lt ,nme rou[" min.:1 ,:,w s 9 gre ~n '~'unfi"'h» 

a.n,~ t s:dp <'J les W~Te a, l:D k illed, On r he o t h e r h 3u.l D a t .' 3 . 3.rC t o r y cO::ltrol 
o f ' .3.60 P ndwE~ 'l ~. t n no f -s h L p ry !.b3Ultcd. L~ 3. siml1.i;l.r ditch t rea ted 
wit !: ~"'L.ry~1A~e!ldo h':L- l d t: 1 ppm ')T 6 r..JuTS o T h22 2 l imit c -' Lr ial s i nd i cated 
thot an i.mp :.:l rt:3. .t 3 ",! :1'1l ,. ~e ',f MDMA-.ond..H .. 5..1.1 ( th:3.t 0 "," I."h') t L jur 'ng fish) 
migh t b e nagB. e.J.b y th e r:6C '-S";. y.:n: us i n,,:> cr G:.f:n.'cra.tio'!'.B b igher than L 
ppm t con trol AmE>ri~ s.TI p , t ;") i~~ ;, cc.· :.d o t1:1er Needs t.h 3.t are mo re re 'i$tant 
t han sago pon::iI 'e~'I , 

Some a bo o r pt :i )"::l e~":Fe :t1mem: .:> "iE:T ", lC:)n o.uc e d ,\li th excise d le3f s e gments 
of Amer i can 3:.'1':: 'c;1 ?, ") p v;I(J',rccd an:! tr i toliat.? y,.::L: \') Ame r i can elodea t o 
lear'1 mo:r~ 3.b,~ · lt t he :'ld tUJ 2 JE h<2i'r ,o, rption \J :f h er bic i des f ['om d ·olut er 

S.._ hltion~ , V2r L Ti g p eti.. .i~ let time . l e ~f > lmp les -;.,; ere 3. lowe d t ,;> al~3 ,:)rb 

c.L4= lab .::hd d i u..:::L, "l i'S . i' ...l.tIl e' .:J ) t h"lL ,.o r ':i <:mulatd. lln HA-cndo hall 
0 ' , " . ' 

formula.t iun c on ta ir::u'::'5 JL'.H::!.i....m c'!).;;':'... h::l.l1 ~ C ... -t 'lDd Jimet~ .y 1 3, lky13mine from 
s o l u tio!ls ,;)f t te ;s = h t r1:. icid '; " l.TL 2,) 0 ml Er;'E1:mE:yeI f :l ' a on tt r ota.ry 
shaker. Follo;';: :1g t l"1e a b.:; ..n pr L:r." P di.J':.:>~ thoil S:-. p l e a 'w~ re tr:iDs ferred 
and rins ed J !' a.n t,'J'U .i :l. :3.r1 =- u.i" ~.~E:!Lt ,cJj:i ·c e.:llr .a.t i·:Y:l Vi.. t e 53.me bu t non.
rad i octi'e h e b' c ct..: " 'The ,;:1mp les,ere he':"!. bl,,·t'1 with a s..:orbant 
ti s , ll2? wr . p p <:" ~ . r r= -",, ::1.?l- ;;j ;u t.l".:>:s l:>.ck p:lp;-t' ~ l-Jei ghed ( f or Lea 
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weights), dried at 50 IC for 12 hours, weighed again (for dry weights), and 
assayed for total radioact ivity by a modified Schoniger oxygen flask com
bustion technique (Olivero et a1., Anal. Biochem., 4~ 188~189 ~ 1962). The 
amount of herbicide absorbed by the sample was based on the total radio
activity and expressed as micrograms uptake per gram fresh weight, which 
is equivalent to ppm of herbicide in the living leaves. 

The leaves of both sago and American pondweed were found to absorb 
more than twice as much endothall-C14 from 0,,]. ppm solutions as did zlodea 
leaves during 48 hour runs. Internal concentrations of endothall-C1 as 
high as 10 2 ppm were f ound in pond~7eed leaves ~ bu.t a maximum of only 0.4 
ppm was found in elodea leaves. The differences in accumulation may be 
related to the greater suscept ibility of the pondweeds to 2ndothall com
pared with elodea as numerous field t ests have show!JQ Simi lar uptake 
exp2riments showed tha elodea leaves accumulated diquat-C14. from 0.05 
ppm solutions up to 24 times the external concentration in 10 hours, while 
an 8-fold concentration of this herbicide resulted in sago pondweed leaves. 

The uptake of both diquat_C14 and endothall-C14 by elodea leaves was 
greatly reduced by pretreatment with 0.01 molar NaN3 or KeN and by 2,4-DNP 
at 0.001 molar. The. reduction in uptake caused by all three of these 
respiratory inhibitors is strong evidence that the accumul ati n of these 
herbicides occurs by processes requiring meta.be lie ene rgy " The 95 percent 
r2duction in endothaU-C14 uptake by the inhi bi ors suggested that this 
compound was absorbed almost entirely by metabolic processeS 9 while a 38 
to 48 percent reduction in the uptake of di quat-C14 by the i nhibitors 
showed that more than half of the up t. ake of diquat may be by means of non
metabolic processes such as physical adsorpt ion t o pl ant surfaces, 

Although MDMA~endothall is usually lethal to e lodea ~ the trif81iate 
nodes of elodea absorbed only 65 percent as much MDMA-endothall=C as 
they did disodium endotha.1l-C14 during a 48 hour run , This indicates 
that some factor other than absorptivi ty is responsible f c;:~ the greater 
herbicidal act ion of MDMA-endothall on e lodea. These s tudies will be 
continued to find a mea::::s for mak:i.ng 1 w r ate, 1 ng t er m applications of 
MDMA-endothal.l~ and possibly other herbicides as well, more effe tive 
for control of submersed weeds without accompanying hazards, (Dept. of 
Botany, Dniv, of California~ Davis~) 

Soil-3.PPlicat!,on of fenae and dichlobenil for control of s age pondweed.~ 
Hollingsworth ~ E, B. The response of Bago pondti:'ee d (Pot3.mog2 ton .E,?cti
natus L.) t o sc il appliections of 2 ~ 3 ,6~tr ichlorophe:lylacet 'c acid (fenac) 
~,6-dichlorobenzonit rile (dichlobenil ) has \,'aried from po.:>r to exce llent 
in the past feN years The differences are pres:uned t o ca'J'e been due t o 0 

the variation in moisture associated with previous applicat ions, In an 
effort to test this presumption, fall and spring applicat i ons of fen~tc and 
dichlobenil were made i n ponded water of a (Callal \, 

The test was conducted in the Rock Ranch Canal ne.ar Torr .' ngtonp 
Wyoming, after the waterf low had been cut off fc)r the s eason , The plots 
were 100 feet long and 15 fee t wide wi t h 25·-fCJot unt reated areas between 
plots. A low dam was installed at t he ends of each pI t to cO::'Tfine the 
herbicides 1':1 tr:.e t r eated area. Fenac d dichlobl8nil w r e b.:>t h applied 
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at r a tes of 15 and 20 IbjA" The requ ired amount of gr anula r herbi cide 
was weighe,d and app lied t o each p l ot with a cyclone- type dis t ributor. 
The fall treatmen ts were on Oc tober 18, 1964 .. and th s pr ing tre atments 
on JUice 17 ~ 1965" Standing ws, 'er r ange d fr m 1 t o 4 i roch:es deep over 
the plots. The r esult s from a l l tre a t me ts a r e ~1:o1;;n, in the f Howing 
table . 

R3,te Dat e Perce:.. t Eondwee d cCH'1.tro I 
Trea tment H"J A apElied 6-10- 6.'5 8=10-65 10=19-6.5 

Dichlobenil 15 10~ 18 ~ 6 : 10 0 0 
Dichb benil 20 10=18=64 20 0 0 
Fe:lac 15 10~18~6"+ 70 :3 0 40 
Fenac 20 10- 18~64 70 30 30 
Dichlabenil 15 6=17 - 65 100 95 
Dichlobenil 20 6- 11 ~65 100 95 
Fenac 15 6~ , 7- 65 100 82 
Fena c 20 6- 17-65 100 85 

The fall app ications of dichL:>ben~ l were unsat i sfac tory. Early 
s pri::lg obs er vat i.ons l 'ev€&led on l y s ligh~ p()nd>t~e£ d cO!1 t x :> l that mi ght be 
attribu ted to the mate ria l. Dur ing the r emai n der o f t h e SUIlLTtle r t he re 
were 100 percent infestat io~s in ths f a l l - trea ted d i ch lo ben i l p o t s . 
Fenac, appli ed in t he fall, pr oduced good weEd ca ntro l ~arly in the s pring 
which rapidly de c lined to less t han B.Sltisfac t ory co rt t :t o l dur i n g the s ummer. 
Both ma terial s prov· i ded ex ce l l ent pi:>ndweed con t r o l throughout the s eason 
when applied on June 17 . 

The result s o f t his t e st indi c at:e that f al l trea tmeOlt s with f enac and 
dichiobenil are poor r i sks f or we e d C Il 'Cro l i n irrigation ditches the 
f ol l owi ng s ummer . Fro zen s e i l and wa t er c n :litions dur ing the f a.ll e.nd 
wi nt Eo r are det r im€nt Cil to t he best i n ll:>:;rpora. t i;.Yl o f s,::) i =appJied materials. 
In preViO;;if"! experimen ts fena c ha sbown g a d r esidu a.1 ten denc ies whe n the 
applica. t i on wa s f o llowe d by s u ffi c ien t mo istur e . Prob a b l y the 1 t o 4 
inches of ponded W8"t er hl this t c. t wa.s i n Suf f i c i ent t o carry the en tire 
herbic ida l do s e into t he 80 i 1 c (~oop€rath e im~E' '''t ig3,t ions of the Crops 
Re s earch Div:i. sion~ Agricu l tur al Re s e a ch Se r v ice, U. S . Depar tment of 
Agriculture and the Wyoming Ag ricultur <:t.l Ex pe riment Stat·o 

n ~ Laramie Q ) 

Control o f <iUbmel~' R cd wee .is i n rice lNi t '2 2-amino ..3-~hloro~ 1, 4,=naphtho ~ 

9"uinone. Seaman~ D. E . Submersed o.qu a:tic -!e~d8 h a ve larg~JY b£~.n ~w 
igno'red by Cali fornia r ice gr l)we r s i n favor o f the more obviou s emersed 
~.reed problems (arrowhead~ ba.rnyardgr a83 , burhead , etc . ) ~ a l t h ' gh the 
grower s have rec g-cdzed tha t ubmers c o wee ds s u ch a s Amer i caD pondw<2ed ~ 
chara~ horned pondr",e e ci, and s outhe rn n a i a d may int e!rfere wi th rice pro
duction in a number o f l,cay'" 0 The y may compe t e with rice f o r spac e and 
nutrients ~ they impede w'at r £'1 ltV ma.king -wat e r management difficult, and 
they ret ard pre -han'e s t dr8,i nin.g and dryiIl g o f t h e f i e l d s de l a.ying har v e!5 t: 
s chedules and s ome.t.ime s Cau sing h, ~e$ ar i .rlg h,,:r ves t The s e w e ds a l s 0 

harbor mos quito lar-va,e and t e r eby c ontr ibute · .o m s~ ito abatement prob lems o 
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196.50 

2-ami no=J =c l oro-l,,4-naphthoquinone (06K) was introduced by the 
Chemical DbYisi r.l. ()f th~ U0 S. Rubber Company in 1958 as a possible algi
cide and a cratic herbic ide. It wafS e~sentiall.ly abandoned later when its 
high fish toxicity bec ame known , However~ 06K was among the four most 
promi.sing erbic ider,s tes t e d for subme r eo weed control in rice in 1963 
and 1964 (Sel1ruan , Do E Oll 'WWtC Res o Prog . Rpt., 1965 , pp, 108-109)0 The 
present r cpo:rt c n ern ~l tr,7o large scal ,e ev .s. luations of 06K conducted in 

Aeria l <:!.9plications f a 10 perce~'1t gran:11ar f ormulation of 06K were 
nlade on J 1y 1 !j. at 3 U t A to 20-A por t i o of two f1 o ded seed rice fields 
planted 55 d.ays prEvi ou.s l y 'wit Calro '"'e variety rice. Field A was densely 
infested t h rnughour: wi th hara as ~re . a~ s me sout ,e rn n a iad p and Field 
B a.lso contaL:1eJ mainly char d with som2 hOr !l,£d pcm ..iweed and southern 
naiad scat L,red t h r Ughotit it s area. The ir-t'igation water was diverted 
around the fh:l d ~ a~d t he i r outlets were closed to provide static water 
condition . 0 1: i ve d ya af ter application. dnd water samples were collected 
frequer:.tly fOl oK res i dC), a:Clalys is. I T.l addition t l : visual performance 
ratings, t h;, W 'C ,"s wer e gathe r ed by hand f r om five, ra.:~; 1om square meter 
plots in each of the tr '2.ated and unt r e a ted portLm,s of the fields to de ter
mine the ext. t of cr ncr,) l a month a .E ter application.. The rice we.s hand 
harvested at matu.r ity f rom five random 1 8t£.. ft. plots i n each of the 
treated a n un'Tea t ed a r eas of the fields a ."ld the r ough rice yie lds (14 
percent TIl i sture) were calcu lat e d in hundr ecs o f pmmds per acre (Clift/A). 
The result s &. ~ e: ,:lhOWfl in the accompanying table 0 

Initia l ' jpped wa t e r samp le f r om Fi t JL j A contained as mu<ch as 1. 2.5 
ppm of 06K while th Se fr om Fie l d B conta inz d nu more than 0 06 ppmo The 
06K conce~"h.a.ti m of all succeeding s ampler:; -~creased rapid l y with time 
tNhile t he ~•. tt..:c qas held s t a.tic .a s wel l a ;; a i t er the wate r was al l wed 
to flc)l-J ag a..t .'. , a':ld the chemi.cal wa s incieterr: tab l e ( l e [3 s than 20 ppb) in the 
effluents of b l:: t h fie lG3 13 ddyS after app l h .:ati.on . Ca ged mo ' l!iuitofish 
(Gambusia &t~:-.is) , wihi ch arc ' ow beiI'.g t e s t (,,d 'b s ta!: ", and COlC. t y agencies 
for control of ill 8 Ui t O=5 Ll r i ce f i, c ld s ~ s ur "' ".'ed r h e treatment a t all 
water samp 1i.n O' sLlt i on s o f I>'ie l J. A "',)I;cep t at t he station where 1, 25 ppm 
of 06K wab fo :.;.~d ~ t ut ev en at tha t ac identally high initial concentra tion 
only 28 perc n mor t a Hty result ed . Numer ou s smsH carp (Cvprinb s:..arpio) 
were seen in open water areas o f F i e ld B, e.nd a feW' of the s e w 're killed 
during th~ 1rst two da ys af t er treatment . We 8U"pect that it was n ot 
the di ssolved 06K that k i lled these c arp , be cl;ius e numerous o ther healthy 
ones were prf'-6' l1t 0 The "'e bott m f e eders pr c">bab 1y obtain ed lethal amou',-,ts 
of ObK by ea "iq~ t h .; br i ght red g r' n' l e13 b:>;:ore they' slaked aft "-' r falling 
into the w3ter . N0 other fi sh mort a l i tie s occurred i n the fields or i n 
their draindge ji tches S H a r~3ult of t t e 06K app ications. 

The ex( !:? ] , ~ l-:! t C: ,:t 1\J1 of t h wee d s i n e.Cich f iEl,j is r eflect d in 
the r emarkal,L iacre-'1f:1 23 in yie l ", Th E. 26 . 2 ev...t / A i ncrEase in Field A 
was highly 01 rifica::t (1% l.e';'bl) , but th 10 cwt / A increase in Fie l d B 
was only s ign ' fi caI'Lt a.t 10% becaUB~ of SOUle v a.r i bilit y among samples 
due to the la[>k cf u .iiorm r ice 8tand causO!d by exc el3s i vlC grow hs o f 
emersed W(:E. ;lS 0 'his is the f irst time a profitab12 yie l d increase has 
ever been C,t;: l ,-,-,cst 'r ate j as a re s ul t f Bucmer, ei weed cont r o l. in rice. In 
fact!l t he s'c, Ul.'an yi el d i ;!..!rea s e s ar gr e ate r th n th,)6 2 usua lly give n by 
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effective of emersed weeds in rice with such as 
propanil, molinate~ and MCPA. Perhaps the death and decay of the sub
mersed weeds 
the rice in addition to 
nutrients as is usual 
in rice. 

, and southern naiad 

is deemed not to be hazardous to fish, it is 
for effective and control of chara, horned 

not American in rice at 2 or 
3 lb/A. Yield returns in excess of 10 times the cost of the treatment 
appear , and in California as 
well as in other rice 

this interest rice growers 

rice are 
wor such as in I:;1dia where 

two million acres of to be infested with chara. 
of Botany~ University of California, Davis.) 

Performance of 06K-IOG aircraft to rice at 3 lb/A. 
are means of five replicate harvests.) 

additional of benefit to 
space and 

weed controlattributed to effect of 

Field A 
Treated 62 90 81.3 .2 
Untreated 579 55.1 

B 
Treated 134 80 62.1 10"0 
Untreated 677 52.1 

B. and R. D. Comes. 
In of herbi

becoming an 
Two 

were to both banks of a small combination drain and 
canal, and the third to the north side of a drain ditch 
Plots were approximately 1 sq, rod in area. The herbicide was 

first applied on May 18 1963, when reed canarygrass plants were in the 
were made in 1963; on May 25 and 

22, 1964; and At the time of each retreatment, sur
plants had attained near normal and were 10-16 inches tall. 


All treatments were in a total volume of 120 gpa and cont 

ionic water soluble surfactant at a rate of 7.5 mt. 

data are summarized in the fo table. 
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: ; Ra t e Pe r cent t pkHl Percent stand reduction 
Treatment . . .:.i b} A 8 23-63 'S~ 21: 64 1,.,22=64 a'~4~n 
~--~-:.... . . .................... -~ ..._~:a:::; •• ..,. 


Amitrole. 4 68 35 20 53 
8 88 22 43 tn 

U 95 45 66 96 
Am1trole~T 2. T7 19 23 63 

.;. 83 29 4,5 82 
.8 90 50 63 96 

Dal.-pe 15 90 37 34 60 
20 93 39 .54 6S 
25 93 44 65 18 

C~Dtril)l 0 0 0 0 

.. ..~'&·L . 

The degree o f w e d . control ob3erved varies widEly between and 
within replic3tioft3. but t he average re3dfngs show rather consisten t 
tr~mdB. With one ex ception ( amttro l e J May 1964), all mater ial ", pro~ 
vided better cont r ol ae the dosage increased . Amitrole - T was more 
effecc tive than amitrol e at equivalent r ates, and twice ,3.6 effective 
per pound at the t lim l o;test ratee eBted ~ The tren d "" ·:13 a.1 '3o towarcl 
inere~sed contro l wi t h eaeh additional treatment . The percen t stand 
reduction at al l rates fo llowing five applications gf amit r I e and 
amitrGJe-T compare !s favor ably with the estimatE:d topkiU after only 
two treatments i.n 963" Dalapon v which k i lled more t pgrowth in 
1963~ reduced stands somewha t less by 1965 . 

Plant succe3sion follow i n g control of the canarygr asiS l avon the 
U6e of the t :dazole compounds, Canad 3. thistl~ . koch i a ») and fox t ail 
barley invaded t he d ~L:tpo ·tre .:1 t ed p lo t ~ 1 wh ile redt.)p an d ~ cat tered 

Kentucky bluegras plan t s developed on .several plots x·eceivi l1g 
amitrole -T. Control of reed c '3.na rygraS5 tended 0 be much be tte r ' n 
the south side of t he channel than on the north side, a.nd leSS at the 
·wattSrline than on t he upper portion of th~ slope , ( Co ope.r ~. t i ve 
investigations of the Crops ResearlCh Division..: Agricu l tural Research 
Ser:l i .::e} U. S. Department of Agr icul t ure and the Wyoming Agricu l tural 
ExpE:r i ment Stat i on , Laramie .. ) 
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PROJECT 7. CHEMICAL AND PHYSIOLOGICAL STUDIES 

Reed A. Gray, Project Chairman 

SUMMARY 

Thirteen research progress reports were received for inclusion in the 
chemical and physiological section , Six of these reports were presented as 
pap~rs and are published in the back of this booklet " so only the titles 
are reported here. A short summary of each report follows : 

In studies on the persistence of picloram in Wyoming, Alley and Lee 
observed severe injury to soybeans, field beans peas and potatoes thate 
were planted in plots one year after treatment with picloram at ~, 1, l~i 
2 and 3 lb/A. In another study in grass nurseries by Alley, Lee and Powell, 
one application of picloram at 1 lb/A eradicated Canada thistle and white
leaved franseria with very little or no injury to orchardgrass~ meadow 
foxtail~ reed canarygrass, timothy and wheatgrasses, but some varieties of 
smooth bromegrass were severely injured, Kreps~ Alley and Lee found that 
picloram caused swelling ~~ splitting and deterioration of the root tissue 
of Canada thistle ~vhile 2~4-D caused swelling with a minimal amount of 
splitting and deterioration . 

P~nnington and Erickson in Idaho tests found that the addition of 10 
lb of DMSO to 2 lb of dicamba in 50 gpa of spray solution enhanced the kill 
of common mullein from 50% to 100%. Lower levels of DMSO (~-l lb/A) also 
increased the activity of dicamba at \-3/4 lb/A. The herbicidal activity 
of 2 ~ 4-D at 2 lb/A on mullein was increased from 0% to 62% control by 10 lb/A 
of DMSO, 

In studies in Oregon on the effect of four surfactants on the uptake of 
radioactive 2,4-D by bean leaves ~ Norris found that Sarkosyl NL-30 and WK 
surfactant caused about twice as 'much uptake as Pluronic L-62 and X-77. 
Pretreatment of leaves with each surfactant prior to application of 2,4-D, 
failed to promote uptake in all cases except with WK surfactant . In another 
report from Oregon, Morris demonstrated the appearance of several new cyto
plasmic proteins in pea roots 48 hours after treatment with 2~4-D . The 
nuclear histones were also altered within a few hours after treatment with 
2 ~ 4-D . 

Smith, Foy and Bayer in California showed that amitrole-C14 was meta
bolized faster by bean leaves than leaves of Canada thistle. Of the three 
Canada thistle ecotypes studied, the most susceptible one to amitrole 
showed the least conversion of amitrole-C14 to metabolites. 

In Arizona, Hull and Shellhorn showed that leaves of mesquite that 
developed on branches enclosed in a glass chamber outdoors had thinner 
cuticles than adjacent leaves on the same tree in the direct sunlight. 
However~ cuticles were the same on seedlings grown outdoors in vermiculite 
irrigated. with nutrient as in the greenhouse, but seedlings grown in soil 
outdoors had thicker cuticles. The parenchyma tissue of greenhouse plants 
was injured more by oils and surfactants than outdoor plants o 
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Soil injection tes t s by GraY D Arneklev and Weierich in Cal ifornia 
shuwed that EPTC gave wide r bands of weed control than five other thio
carbamate herbic i d tes ted, In addi tion to the thiocarbamate s~ only a 
few other he rb i cides inc l udi.ng bromaci l p dicamba and fenuron worked well 
by i n jection into the soil. Gray demons trated that nutgrass could be 
killed by applying a light spray of techn i cal EPIC to the foliage or by 
applying a s ingle drop in the center whor l of l eaves. Gra J Arneklev 
and Baker lntrod ce d R- 7465, a new t ype o f napthoxy herb ilC i e which 
appears promis ing for controlling weeds in tomatoe s , cotton and cole crops 
and f or contro l ling perennial grasse s in non- crop areas. 

Whit'1<.)rth et a10 (New Mexico ) showed t hat after f o liar application of 
2 ,, 4 -D-I-C ,:4 ~ the r;)o ts of res ista:lt s tra i ns o f Canada thistle ' exuded 
radioactivity into the nutrient solution mucb. s· oner than sus ceptible 
strains at 800 F 0 ThE. radioactivit:y of the cell sap of tn:; a ted pl ants was 
primarily in the nucleic acid fraction. Anderson and Richards (New Mexico) 
found that MSMA W::lS more effective than DSHA f or controlling purple nut
sedge. At:.:mt 10 mg o f MSMA per plant was required to completely kill the 
top and prevent regrowth when applied to the cr Own of the plant . 

Crop tolerance to picloram residual. Al l ey » H. P. and G. A. Lee . 
This study is be ing conducted to det e rmine the longevity of pi c loram 
residual sufficiently oxi c t o cause damage t o crops commonl y grown i.n 
Wyomi ng . Pic10ram a t >z » I ~ 1~» 2 and 3 lb/ A Tllas applied to plots 9 x 200 
feet Dn J uly 9 , 19 64. Sorghum sudangrass cross ~ soybeans ~ fi eld beans . 
peas . 'corn , potatoes , oats . barley , and wheat we re cross planted . June I , 
1965 , across the tre atments so that each crop was planted in each rate of 
application. Visual observations, approximatel y one y ar a f te r treatment? 
indicated that the picloram r e sidual in all plots was extre~ely toxic to 
s oybeans, field beans . peas , and potatoe s . Wheat . oats aed barl ey grew 
in a ll treated plots " but showed an increase in pr ostration and malforma 
tion as the picloram rate inr'reased . Wheat showed t he least t oxic e ffect 
and oats showed the mos t of the small grains tested . Cor n and sorghum 
sudangrass cross exhi bi t ed ,he least r -:sidl;a_ damage of all the crops 
grown. This s cudy wi l l be ~ont inued un .i l the c rops grown show no 
residual toxicity . (Wyomi ng Agricultural Experiment St ation , University 
of Wyoming , Laramie . ) 

Preliminary t rials t o de t e rmine the activa t ing ef fe c t s of DMS O on 
~t::Jtoxicity of dicamba an :! 2, 4 - D t o mull i n . Penn ir: gton 9 Lawrence 
R. a d Lambert (~ . Eri cks on. One early study by other s ind!.. a ced t hat 
DMSO (dimethyl sul f ox i de ) had f ac ilitated t he transloca t io~ f 2, 4 , S- T 
in mesqu i te whe~ DMSO cons t itut ed approximac21y 50% of t he diluent and 
thus enhanctd 2 94 9 5 ~ T toxi ~ i y. 

ammon mul le i n (Ve r bas cum t hap sus ) has J sual1 ' shown l i t '::: 12 r e spons e 
f rom 2 , 4~D t reatme nts . Pre limi nary t.r i als establ i shed On mi d ~ a iy , 1965 , 
demonstrat ed that 10 pounds eq i valent of DMSO added t o 2 pounds of 
dicamba equivalent pe r a cr e ~ diluted in water approx i ma t ing 50 gallons per 
acre o f total solut i oc , k i l ed 100% of the mulle in 9 whereas» 2 pounds of 
dicamba alone k il led only 50% of the mu llein plants , 

Add ixional trials Es t ablished i n mid~August app l y ' _g i.c amb a at ra t e s 
of l/4 ) 1/2 and 3/ "" lb / A i.n DMS O equi val en t t o O ~ 1/8 , 1 /L 9 l /2 s 3/4 and 

102 

http:includi.ng


1 lb/A revealed that over 70% of the mullein plants survived regardless 
of dicamba rate in the absence of DMSO~ and only 33% of the mullein 
plants survived when all the dicamba rates were pooled within the DMSO 
rates, No significant differences in toxicity were' obtained among the 
1/8 to 1 lb DMSO and three dicamba rates. 

However. pooling the DMSO rates (1/8 to lIb/A) within the dicamba 
rates revealed that dicamba at 1/4. 1/2 and 3/4 lb/A reduced mullein by 
55, 67 and 68% respectively, 

The activating effect of DMSO in combination with dicamba was 
discernible within 2 weeks after application. Similar treatments using 
DMSO and 2.4-D as the herbicide produced no early apparent effects. 
However~ 2 months following treatment. the following results were 
obtained: 

A, 2.4-D at 2 lb/A gave 106% mullein survival, 

B, 2,4-D at 1 lb/A plus 10 lb/A DMSO gave 84% mullein survival. 

C, 2,4-D at 2 lb/A plus 10 lb/A DMSO gave 38% mullein survival, 

Although practical mullein control was not obtained, the results 
suggest that DMSO aids as a vehicle in facilitating the penetration of 
these two herbicides through materials, cells and tissues that otherwise 
restrict the mobility of these two herbicides. (Plant Sciences Depart
ment, University of Idaho, Moscow,) 

The influence of some surfactants on foliar uptake of 2.4-D. 
Norris, Logan A, The effectiveness of four surfactants in aiding the 
uptake of 2,4-D by bean foliage was determined in these experiments, 
In one experiment the foliage was treated with solutions of surfactant 
and herbicide to compare the effectiveness of two newer surfactants with 
two older ones in promoting 2,4~D absorption in terms ·of their influence 
on the surface tension of the treatment solution, In a second experiment 
the foliage was pretreated with surfactant solution~ followed later by 
rinsing and then treatment with a solution containing only herbicide to 
determine the influence of previously absorbed surfactant on herbicide 
uptake, 

In the first test, nearly fully expanded primary leaves of bean 
plants were treated with 25 ul of a 2000 ppm solution of the triethanol 
amine salt of 2,4-D~1-C14 in water containing 0,1% surfactant. The 
surfactants tested were Pluronic L-62, X-77, Sarkosyl NL-30 and WK 
surfactant. Twenty-four hours after treatment the leaves were rinsed 
with 25 ml of 50% isopropyl alcohol. The leaf washings were saponified, 
acidified, extracted with benzene and counted in a G, M, counter. Two 
primary leaves from a single plant constituted a replication. and each 
treatment was replicated three times, The data are presented as a 
percentage of the applied activity which was not recoVE.red in the leaf 
washings, 

The surface tens i on of similarly prepared but nonradioactive treat
ment solutions was determined with a stalagometer, The determinations 
were repeated several t ime s and the surface tension reported in dynes/em, 
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Mean perciC.:Ct t 4-D absorption i n ._4 hours2il 

Surface tens i n of treatment Absorption 
Surfactant solution (dynes/ em) (percent) 

0.1% Pi uron i c L- 62 43,9 30.0 
0,1% X~77 34.6 23.5 
0,1% Sarkosyl Nl) ~.3b 56.8 50.0 
O.l%WK Suriacta~. t 29.7 60.5 
No Surfac tant 70. 2 

These d~ta l ndi 'a t e a marke.d inf lu t!ce of different surfactants on 
the absorption c f this particular herbi~ ide by bean foliage. The two 
newer surfac tants ? Sarkosy l and WK seem particularly effec t i ve in this 
test. It is apparent h wever t hat reductions in surface tension alone 
are not sufficient to ' xplain the differences in 2,4 ~ D uptake found here. 

In the second expe riment t he primary leaves of bean plants were pre
treated with water or 0 .1% wate r solutions of Pluronic L- 62 9 X- 77~ 

Sarkosy l NII-30 or 11lK s.:.r factant applied as a fine mist t o the drip point. 
Aft er : 4 hours the l eaves were rinsed with 30 to 50 ml ~r distilled 
water . Removal of th.:: surfactant was verified by checki~g the surface 
t ar sion of the l ast port i ons of the rinse water. Three hours after 
washi ng the treatments were appU.ed . 

Ea 2h primary l eaf r ~ce ived 2 5 u l of a 2000 ppm water solution of 
t h . t r " e thanol amine sal t of 2. »4. =D~ 1 ..Cl4- ~n the mid portion of the blade 
extend i ng along either side of the midrib. Twenty four hours later the 
l ea f surf ace was washed with 25 ml of 50% isopropyl alcohol, The leaf 
wash ings were hand:'ed as befor€- ., 

Two primary leav,=, s ::rom on " plant: constituted one replication ~ and 
three r e:plications of eaLh t.r eatme t were included, A laboratory accident 
result ~d in the loss of the 2,4-D tre a t ment solution after the treat ment s 
had bee applied but be _ore it cou l d be counte d ? and thus a measure of the 
perc ·'m.t uptake is not poss i bl e . However all plants were treated with the 
same solut on » and t :':le results are reported in t e rms of the total activity 
which was r ecovE,r ed .' n th e. leaf washings. It is important to remember 
that. the greater the a .:: i v i t y recove r ed t.he less uptake which t ook place. 

T tal CPM r e eo e r e d in l eaf washings f rom bean f o l iage pr,e. treated 
with various sur f actants and tre a t e d with 2. 4 - D- l-C1 . 

Pre t reatment Total CPM recovered 

0.1% Pluronic L-6 2 89 0 583 
0,1 % X- 77 82 ~558 
0,1% Sarkosyl , "~ 30 72 9 457 
0 , 1% WK Surfactant 69 9 570 
Wate r only n ~ 07 8 
No pre tre atme:G.t: 83 ~ 94 7 
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It is assumed that pretreatment ~ith ~ater will give a measure of 
the mechanical effects of pretreatment. From this data it appears that 
only the WK surfactant had a positive pretreatment effect. The other 
surfactants either had no effect or appeared to actually inhibit the 
uptake of 2~4-D applied later. It would appear from this that with the 
exception of the WK sur f actant the presence of the surfactant in the l~af 
prior to the application of the herbicide failed to promote 2,4~D uptake 
over that of the controls. 

This investigation was supported in part by Public Health Service 

Research Grant WP 00477~ from the nivision of Water Supply and Pollution 

Control. (Oregon Agricultural Expo Stao p Oregon State University, 

Corvallis.) 

Changes induced by 2,s4=D in the macromolecular constituents of pea 

seedlings. Morris. Ro Q. Changes induced by 2,4-D in the natur~· of 

the cytoplasmic and nuclear proteins of pea seedling roots were studied, 

using the technique of acrylamide gel electrophoresis. 


Cytoplasmic protein patterns from whole roots 48 hours after 2,4-D 

treatment show striking deviations from control patterns. Specifically, 

the appearance of several new protein bands was demonstrated. Studies 


_-_.wi-tb C14-labeled 294-D indicated that these proteins were in fact new, 
and ~hat they were not artefacts arising from combination of the herbi
cide wLth-pre-existing tissue components. The effect was caused 
specifica~ly by 2»4=D since the analog 2,6-D, which at the level used 
has no growth regulating properties . was not capable of inducing changes 
in the tissue proteins. 

By taking serial 1 mm sections from normal tiss~e . it ~as estab

lished that differences exist between mature and meristematic regions 

of the root. In contrast, patterns obtained by sectioning treated roots 

were all very similar . In addition p patterns from previously mature 

regions now resembled those from normal meristematic tissue . 


Prior to the induc tion of changes in cytoplasmic protein and sub

sequent cell proliferation. it was found the electrophoretic patterns of 

the -nuclear his tones altered markedly ( changes were seen within a few 

hours of treatment). These changes were followed within 24 hours by a 

large increase in the total tissue RNA content. Again~ 2 . 6~D was not 


. active in this respect. (Oregon Agriculture Experiment Station . Oregon 
State University, Corvallis.) 

Metabolism of amitrole=C14 by three- ecotypes of Canada thistle. 

Smith, Lo W. Co Lo Foy and Do E. Bayer. The metabolism of amitrole~~4 

was examined i n excised leaves of three ecotypes of Canada thi~tle and 

the trifoliate leaves of the red kidney bean . Thistle leaves of a 

similar age were used . but because of the wide variation in leaf shape 

and size among the .three species ~ similar leaf sizes were only possible 

within the same ecotype-. 


A time series trial which invol\Ted~arvesting at: OD 6? 12, 24, 48 , 
96. and 144 hours after treatment with 1 uc of amitrole=C14 was carried out. 
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Other trials involved treatments of light and dark and feeding sucrose. 
The presence of amitro-_,? and its metabolites was determined by thin
layer chromatography 0:.:1 ce llulose and by autoradiography and liquid 
scintillation counting of paper chromatograms. 

Amitrole-C14 wa s r e adily metabolized in this system and s eve ral 
differences were s ee ... among the thistle ecotypes and between bean and 
thistle~ as well as D_ t we en light and dark treatments. Bean leaves 
metabolized amitrol E. =C !+ faster than thistle leaves and also converted 
it into products Unknowa 1 and Unknown II (R. A. Harrett and W. p, 
Bagley, J. Agr. Food Chem. l2~ 17-20. 1964) in a different pr oportion. 

The thistle ecot -pc YM, which is the most susceptible to amitrole, 
was the least effici ent in metabolizing amitrole to its suppose d 
detoxication products. On a dry weight basis of the leaves used the 
ecotype Gl metabolized Elmitrole to a greater extent than. the other 
ecotypes. 

Percent of total Cl + recovered on paper chromatogram. 

C14 

composition of YM FI Gl 
plant ~xtract --. Bean ecotype ecotype e cotype 

Amitrole-C14 14.5 54.0 37.0 43.1 
Unknown I 11.2 18.1 30.0 27.0 
Unknown II 59,3 16.7 21.0 14.1 
Other 15.0 11. 2 12.0 158,,', 

Conversion Rate 
of Amitrole-C14 9.6 2.8 4.2 9.0 

(uM/g dry weight/4 8 hour " ) 

The results are i n .;' l ose agreement with the relative susceptlbili 
ties of these three u_ot.lpes to amitrole. (University of Cali f ornia, 
Davis. ) 

The influe!!.::e ..1 f temE,e rature on response of Canada th i s tl e t o 
Z;4-D-l-CI4. Wh:L worfh , J . W., W. P. Anderson, Larry MacCaw, Mar y Anne 
Welsh and Katherine T'jln'an . Plants of susceptible, interme i a t e and 
resistant strains of Canada thistle were grown in nutrient s ol ution. 
At 600 F, there was 1 00 l exudation of radioactivity into the so l ut ion 
two hours after fo lia- appl i eation of 2,4-D-l-Cl4 , At 80 0 Fo t he inter
val for root exuda t i on wa s two hours for the intermediate and re A1Stant 
strains and eight ho~rs fo the susceptible strain. Cycli appearance 
and disappearance o f r JLodc tivity in the nutrient solution was noted 
at 800 F. 

Fractional CE; "t r ' - '!tion of water extracts of 2,4_D~ 1 = (.l4 treated 
plants of the sus ;:.;~ . t ~L 1" .:l t r ain showed the main site of l abe l l ing to 
be in the cell s ap r ~1r:,d L( i 19 after removal of the microsome s a l. a orce 
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of 100 , 000 x g. Electrophoret i c separation of the cell sap showed activ
ity primarily in the. n'l!cl € :ic acid fractions , Further analysis using 
thin layer chromatography indicat~d tha t t his radioactivity was not due 
to the presence of fre e unme t abo l ized 2,4 - D. (NertJ Mexico State Univer 
sity ~ Agricultural Expsrimen t St ation , U~ iversit.y Park ~ New Mexico,) 

Amount of methan.~arsonat s r equired t~o con rol purple nu t sedge, 
Cyperus rotundus 1:. A..l1derson" W, p , and Anna Be th Richards , Green
house experiments we r e conduc t ed wi th purple nutsedge to de termine the 
amount of disodiu~ ( DMSA) and monosodi~m (MSMA) methanearsonates required 
to kill this persistent pes t. Plants of nutsedge were es t ablished from 
tubers planted in 7 " pots , one tuber per poL They were planted August 
31 . 1965 , and tr ea~ed Octobe r 23 . 1965 . by direc t pi pe tte application 
to the crown of ~: ach plant , An average of six to seven plants had 
develope d from each tube r by the time the treatments were applied . The 
re~ults are shown in the following table s , (New Mexico State Univer
sity~ Agricultural Experiment St ation . University Park ~ New Mexico.) 

Top kill and regrowth from nuts edge tubers four months after 
treating foliag e with disodium rnethane arsonate (DSMA)l 

Number of plants 
DSMA micrograms % top kill of or i ginal growing from original 

per pla~,_ _ _ ~___~.;;.;n;..;;t;.;;______ _ u_b_e r . .2pc~lud ing, s t...; _ resprou ts 

a a 6 
10 a 7 
50 0 8 

100 25 8 
500 33 8 


1000 40 8 

5000 89 5 


10000 100 3 

lOne nutsedge tuber plante d i n each 7" pot August 3l ~ 1965 . and tr eated 
by di.rect pi.pet te application to crmrm. of e.ach plant Oc tobe r 23 , 1965, 

Top kill and Y' €; growth from nu t sedge. tubers four months af t er treating 
foliage with mo~osodium acid methanearsona~e (MSMA) l 

Number of plants 
MSMA mi crograms % t op k i l l of original growing from original 

per plant plant s t uber incl ud ing resE!outs 

a a 6 
10 17 5 
50 17 5 

100 43 4 
500 60 3 

1000 97 1 
5000 93 2 

10000 100 o 
24000 10 a 

1 One nu tsedge t uber p lanted i n e ach 7 11 po t Aug st 31 D 1965 and treated 
by direct pip e.tt e app l ica t i on to cr own o f ea ch pl an t Oc tobe r 23 , 1965 . 
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Metabolism of 2 Methoxy-3,6-Dichlorobenzoic acid (dicamba) by blue
. grass plant in the presence of various pesticides. Broadhurst, Norman 
A.~ Marvin L. Montgomery and Virgil H. Freed. (Late Report) It has 
been established that dicamba is metabolized by wheat and bluegrass 
plants primarily to 5-hydroxy-2-methoxy-3?6-dichlorobenzoic acid together 
with small amounts of 3,6-dichlorosalicylic acid. 

Bluegrass plants were treated with C14 dicamba in the presence of 

each of five pesticides to ascertain whether the same metabolic products 

would be produced. The pesticides used were mylone, malathion~ 2,4~D, 


sevin and D.D.T. The first four pesticides were used at 2 ppm and 50 

ppm levels whil~ the D.D.T. was at saturation level. 


The plants apparently produced the same metabolic products as 

gauged by relative Rf values, but it appears that the rate of metabolism 

is affected by the presence of the other pesticides. (Oregon Agricul

tural Experiment Station, Oregon State University, Corvallis.) 


Dormancy, growth inhibition and tuberization of nutsedge (Cyperus 
rotundus L.) as affected by photoperiods. Berger, Gideon, and Boysie E. 
Day. (Late Report) Nutsedge has highly developed underground rhizomes 
and tuber chains, which in temperate zones remain mostly dormant throughout 
the year. A study of the phases of dormancy and tuberization of nutsedge 
was undertaken in the belief that an increased understanding of the life 
cy'cle of the plant might eventually provide knowledge which will increase 
the effectiveness of its eradication. 

The internal and external factors controlling dormancy of nutsedge 

were studied. A number of growth inhibitors were isolated from growing 

tubers and foliage, but none from dormant tubers. The major inhibitor was 

isolated from foliage. This inhibitor was identified as salicylic acid 

(a-hydroxy benzoic acid). All the other isolated growth inhibitors per

formed less inhibition and were not studied. 


Salicylic acid was isolated from foliage by extractions with 80% 
methanol. The crude extract was purified by carrying the residues through 
numerous solvents, The separation of the organic acids was based on par
tition between aqueous solutions and organic solvents in different pH 
values. The final acidic residue was further separated by ascending paper 
chromatography. The identification of the acidic growth inhibitor (sali 
cylic acid) was based on color reactions with diazotized sutf~.j.Hc 6,l::f¢l .. . , 
(D.S.A.) and diazotized P-nitro aniline (D.N ..Ao ), ultraviolet 'f l uorescent ... 
properties, activation and fluorescence wave lengths and R.f. values in 
numerous solvent systems. Relative fluorescence intensity (R.F.I.) was 
used for qualitative determination of salicylic acid in the extracts. 

Bioassay studies were performed to demonstrate growth inhibitory 

properties of salicylic acid. Dormant tubers were emersed in different 

concentrations of pure salicylic aCid, and salicylic acid isolated from 

foliage. It was found that growth initiation was delayed in both cases. 


Short (10 hours) and long (18 hours) photoperiods were applied to 

nutsedge. Short photoperiods induced flowering and tuber production, 
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stimulated formation of salicylic acid, inhibited bud growth of tubers, 
reduced foliage growth and caused it to grow horizontally. Long photo
periods inhibited flowering, reduced tuber production and formation of 
salicylic acid, bud growth of tubers was enhanced, foliage growth was 
induced and the foliage grew vertically. 

Salicylic acid is suggested to be the major mechanism associated 
with the seasonal dormancy of nutsedge. (Department of Horticultural 
Science, University of California, Riverside.) 

Research Progress Reports submitted to this section which were pre
sented as papers are published in the back of this booklet. The abstracts 
are not duplicated here, but the titles are listed below. 

Cuticle development in the field and greenhouse and its relationship 
to herbicidal response, Hull, H. M" and S . J. Shellhorn" 

Soil injection tests with thiocarbamates and other herbicides. 
Gray, R. A., D. A. Arnek1ev and A. J . Weierich. 

Nutgrass control with foliage sprays of technical EPTC. Gray, R. A. 

R-7465, 2-(OC-naphthoxy)-N,N-diethy1 propionamide, a new preemergence 
herbicide. Gray, R, A., Do R, Arnek1ev and D. R. Baker. 

Comparison of the phytotoxicity and histological effects of pic10ram 
and 2,4-D on Canada thistle. Alley, H. P . , L. B. Kreps and G. A. Leeo 

Tolerance of several grass species and varieties to pic10ramc Lee, 
G. A., Ho P. Alley and L. Mo Powell. 
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CHEMICAL INDEX 


Nomenclature is based on the report of the Terminology Committee of the Weed 
Society of America (Weeds 14, 1966). Herbicides are indexed according to the 
common name available. If no common name is available, herbicides are indexed by 
temporary designation, appropriate code designation or by chemical name, in that 
order of priority. Names beginning with numerals are indexed as if the names are 
spelled out. 

Common Name 

ACP 63-166 
ACP 63-303 
ACP 63-35 
ACP 63-252 
ACP 63-102 
ACP 63-57 
Amiben 
Amitro1 
Amitro1e-T 
ammate (see AMS) 
AMS 
atrazine 
azak (trademark for) 

bandane 
barban 
Bay 43975 
Bay 56250 
benefin 

bensu1fide 

betasan 

benzabor 
bromaci1 
bromoxyni1 

BV 201 

cacodylic acid 
calcium cyanamide 

Chemical Name 
A 

oil soluble amine of ioxyni1 
Li salt of ioxyni1 
fenac + 2,4-D 

2,4,5-T + TBA amines 
N-(3,4-dich1oropheny1)-2,2-dimethy1 
3-amino-2,5-dich1orobenzoic acid 
3-amino-1,2,4-triazo1e 
amitro1e + ammonium thiocynate 

ammonium su1famate 

Page No. 

52 . 
57,58 
4,6,9 
70,71 
33,34 

va1erimide 70,71 
40,89 

3,8,19,100,105,106 
6,8,10,20,100 

11,16 
2-ch1oro-4-ethy 1amino-6-isopropy1amino-s-triazine 16,52,67,68 
2,6-di-tert-buty1-E-to1y1methy1carbamate 48 

B 

po1ych1orocytopentadiene isomers 36,48,49 
4-ch1oro-2-butyn1-m-ch1orocarbani1ate 90,91 

52 
52 

N-buty1-N-ethy1, 0(, 0<, 0< -trifluro-2, 6-dinitro
p-to1uidine 38,39,41,66,69,84,85 

~-(2-mercaptoeth y 1)benzenesufonamide-~-(Q,Q-
diisopropy 1 phosphorodithioate 60,61,62,63,64 

N-(beta-0,0-diisopropy1 dithiophosphoryethy1)- 35,37,38,39 
benzene sulfonamide 40,41,42,43,44,48,59,65,84 

disodium tetraborate + trich1orobenzoic 
5-bromo-3-sec-butyl-6-methy1uraci1 
3,5-dibromo-4-hydroxybenzonitri1e 

C 

dimethy1arsinic acid 

acid 4,5,6,7,8,9 
65,67,68 

36,43,44,45,52,53,54 
55,56,57,58,64,90,91 

caparo1 (see prometryne) 
casoron (see dich1o

benil) 
catoran (trademark for) 3-(m-trif1uro-methy1pheny1)-1 , 1-dimethy 1urea 
CDAA 2-chloro-N,N-diallylacetamide 

45,68 

33,34 
50 

44 
35,43,44 
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Common Name 

CDEC 
CIPC 
ch10roxuron 
CP 15336 
CP 31393 

CP 45592 

CP 50144 

dacamine 

dactha1 
da1apon 
DATC (see 

diallate) 
DCPA 

DCU 
diallate 

dicamba 

dichlobenil 
dinoben by-

product 
diphenamid 
diquat 
diuron 

DMPA 

DMSO 
DMTT 

DNBP 
DP 732 
DP 733 
DP 1318 (see 

tupersan) 
DSMA 

EH 52445 
EH 52504 
emu1samine 
endothall (see also 

TD-compounds) 
EPTC 

CHEMICAL INDEX (Continued) 

Chemical Name Page No. 

2 ~ ch1oroallyl diethyldithiolearbamate 3~ .:n r38~ 39'~40 ~41 
isopropyl N- (3 ~ chlorophenyn carbamate 38~39.41,43 
N!(4=ch10rophenoxy)phenyl-N ~ N-di.methy1urea 40 

75 
N-isopropyl-2- chloroacetanil!.ide 3 5~36,42~43,44 

76 ~ 77 , 78,80:81 
2-bromo-6 °=~-butyl-N(methoxymethyl)-0-

acetotoluidide 45,52.77 D78 .80,8l 
81 

D 
N-01ey1 l ,3-propylene diamine salts of 2 , 4=D 7,2:;.,2Q;27 

47,58 
dimethyl ester of tetrachloroteraphthallc acid 59,71,84 
2,2-dichloropropionic acid 100 

dimethyl 2 ~3 9 5~6=t etrachloroterephthalate 35,36,37,38 D39 
40~42~43 9 44~48 ~ 60 , 61,62 

di chloral "rea 75 
S-2, 3=dichloroallyl N9N~diisopropylthiol~ 

carbamate 71~75,80,90 

3,6 dichlora - O- ani sic acid 1.3,4 , 5 , 6,7,8 . 9,10 
12 927 , 28 , 36, 46,47 , 56 9 58,64 , 66,102,103 , 108 

2 ~ 6-dichlorobenzonitrile 8,46,96 

5,7,9 
N-N-dimethyl 2 .2-diphenylacetamide 35,38 »40 ,63,64 
6,7 =d ihydrodipyride/l , 2- a~2 °~ 1! =C/-pyrazid{um:salt: 55 . 85 
3- (3 /!.-d ichlorophenyl) - 1 9 =dimethylur.e.ci. · 52 ~ 58 ~ 59 ~60 9 61 

. . . .. 63~fi4965.68~84 , 85 
O-(_ 34-di·hloroph nyl)-O=m~thyl isoprQPyl 

phosphoramide=t hioate 36 .48 
dimethyl sulfoxide 102,103 
3 9 5-di methy1-l •.3 ~ 5 ~ 2H~tett'ahydrp.= thio.;;:in,et 2-" 

thione .. . ' 74 ;75 
4 , 6 =dinitro =0-~=butylphenol 44 
5- chloro =.3-tert=butyl= 6=mfithylurac i.l 44,45,67 ~ 68 1 82 
5 -bromo-3-~=butyl=6-methyluracil 44 ,45 , 67 , 68 9 82 

dis odium methanearsonat e b ~~ , 107 

E 
52 
81 

oil sol ublE, amine of 2 , 4.-D 58 

7=oxabicyc le/2=2 - 1/heptane~2 ~ 3- dicarb;oxylic acid 
ethyl N. N-dJ.propylthi olcarbaruate 66 ~69, 74 ,75,80 ,81 
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CHEMICAL INDEX (Continued) 

Common Name Chemical Name Page No , 

F 
fenac 2~3~6~trich1oropheny1acetic acid 4 ~ 5~6,7,8 ~ 9 , 96 
FW=925 2~4-dichlorophenyl-4-nitropheno1 ether 35 , 38,40,41 , 68 

73,90 , 91 
G 

GA 210 75 
GA 211 75 
GC 7887 hexaflouracetone trihydrate 6,26,27 
G 36393 2=isopropy1amino-4-methoxyethy1amino=6= 

methy1thio=s-triazine 
G 12133 
G 34690 ( see 

combinations) 2-methoxy-4~6-bis(3 =methoxypropy1amino)-2-triazine 
GS 13528 2-sec buty1amino-4-ch1oro=6-ethy1amino-s= 

triazine 
GS 13529 2-tert buty1amino-4-ch1oro-6-ethylamino-s

triazine 52.68,82,83 
GS 14254 2-sec buty1amino-4-ethylamino=6-methoxy-s-triazine 67,68 
GS 14260 2-tert buty1amino-4 ethy1amino-6-methy1thio-s

triazine 68~82 ~ 83 p 84 
GS 14253 a methy1thiodiodiamino =s-triazine 52.82.83 

H 
H-282 ( trademark 

for ) di-(N ~ N=dimethyltridecylamine salt of endotha11 
hydrotha1 191 (see 

endotha11) mono-N , N-dimethyla11ylamine salt of endotha11 93,95 

I 
ioxynil 3. 5- diiodo-4-hydroxybenzonitri1e 51 . 53,55,56.66 
IPC isopropyl N-pheny1carbamate 38.,!..3 

K 
KoeN potassium cyanate 

L 
linuron 3 =( 3 . 4 =dich1orophe~y1)=methoxy-l-methy1urea 35 . 42~43944 

46,52 

M 
methy101 urea 50 
Mepp 2-(2=methyl-4-c.h1orophenoxy) propionic acid 58 
monuron 3 - (p-ch1orophenyl) -1 ~ I-dimethy1ure.a 11 . 16 . 58 , 60 
mo1inate S-ethy1 hexahydro-l! azepine-1 - carbothioate 90 . 91 
MSMA monosodium acid methanearsonate 63 , 107 
my10ne (see DMTT) 

N 
NC 3363 55 . ~4 
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CHEMICAL I NDEX (Continued) 

Common Name 

NIA 

norea 

NPA 

OCS 21799 

06K 
Ortho 407 
Ortho 745 
Ortho 831 

paraquat 
patoran (trade

mark for) 
PEBC (see 

pebulate 
pebulate 
PCA ( see 

pyrazon) 
PCP 
picloram 

pluronic L~32 
('wetting agent. ) 

potassium azide 
prefar ( see 

betasan) 
prometryne 

propazine 
pyrami n ( see. 

pyrazone 
pyrazon 

R2063 
R 4461 (see 

betasan) 

Chemical Name 

l,l~dime!.hy1=.3L3( N= t e.rt=butylcarbamyloxy) 
phenyl! urea 

3- (hexahydro ~4 ~ 7 - me thanoindan-5-yl) -1,1
dimethylur ea 

~-l =naphthylphthalamic acid 

° 
1=phenyl-3-methyl - 5=allyl-hexahydro-l,3, 5= 

t.riazinone-2 
2-amino-3-chloro-l ~ 4-napthoquinone 

1 -(3~ 4=dich1orophenyl ) =3~ 5 ~dimethy1hexahydro
1 ,3. 5-t.riazinone- 2 

P 
1 p l ! -dimethyl - 4 p 4 -b~ipyridium salt 

N- (p-bromophenyl)-N U=methyl-N-methoxyurea 

Page No. 

45 

37,40 , 44 
37 

52 

44 
97 
55 
55 

55,64 
= 

45 

44 

S=propyl butylethylthiolcarbamate 

pentochlorophe o1 
4 = aminiJ~39 5 9 6 ~ tr ichlorop icolinic aci d 1 .2,3 .4,5 9 6 , 7 , 8 .9 

10 .1 1 .12~ 14~15,16.19122~ 23 
26, 2 7. 28 . 29. JO I 31 1 3 3 1 34,52~ 56,66 . 81 

103 . 104 
52 , 54.55,88 , 89 

2 A-bi-s ( isopropyl am no) - 6-met hylthio=s -- 3 5 ,40 ,41 , 4 :2 . 43 
triazi e 44. 52 , 59 . 60 , 61 . 63 , 84 , 85 

2 - chloro~4. 6-bis ( isoprop -lamino)~~-triazine 82 ,83 ,84 , 85 

5-amino..,4-chloro-2-phenyl~3 (2H:\ 45~72, 73 ~ 74 ~ 75 
pyridazinone 77 ,78 D 80,81 

R 
ethyl ~ N-cyclohex. i'thiocarbamate 

R 4572 (see molinate) 
R 7465 iH 
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CHEMICAL INDEX (Continued) 

Common Name 

RC 3114 
RC 3215 
RP 11561 
RP 11755 

sarksoy1 NL-30 
(wetting agent) 

SD 11831 

silvex 

simazine 
sindone 

64-296B (see sindone) 
S6173 
Sodium azide 

TBA (see 2,3~6 
TBA) 

TCA (see 
mixtures) 

tenoran 
TD-282 (see H-282) 
TD-283 
TH-073-H 
TH 164 
TH~052~ H 

Tillam (see 
pebu1ate) 

tordon (see 
pic1oram) 

tordon-101 

TOK (see FW 925) 
treflan (see 

trifluralin) 
refmid 

trifluralin 

tritac (trade
name for) 

tritac-D 
t upersan (trade

mark for) 

Chemical Name 

S 

(ani1ine,4-(methy1su1fonyl)-2,6-dinitro-N~N-

Page No o 

81 
81 

67,68 
81 

103,104 


dipropy1) 48,81,87,88,89,90 
2-(2,4,5-trich1orophenoxy) propionic acid 10,11,12,14 

15,26,27,28 
2-ch1oro-4,6-bis(ethy1amino)-2-triazine 46,65 
(1,1-dimethyl-4,6-diisopropyl-5-indany1 ethyl 

ketone 47,48,81,90,91 

trichloroacptic acid 
3-fp' - ch1orophenoxy) ph<::ny!.r·1 , I-dimethy1urea 

mono (dimethy1tridecy1) amine salt of endothall 

4,5.7-trich1orobenzthiadiazo1e-2.1,3 

81 
.88,89 

36 ,45 

76,78,80 
52 

88,89 
45,52 

5.7% 4-amino~3~5,6-trichloropico1inic acid + 21.2% 5,6,12 
dichlorophenoxyacetic acid 22,26. 27,28,29~30,310 33 ,34 

38 
Qt ,q( ,< -trifluro~2 . 6- dinitro-N-N-dipropyl - p- 35 , 36 ,1 8 39 

. toluidine 40,41.48,59 . 60,61, 6 3 ,64, ~b .v ~ 
70 , 71,76 , 77 . 84,85,87,88 , 89 , 90 

2,3,6 trich1orobenzy1proponal 
tritac + 2,4 - D 

1-(2-rne t hy1cycl. ohexyl ) - 3. - phenylurea 
2- ch1oro - -isopropylacetanilide 
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Common Name 

2 , 3 , 6 TBA 
2~3 ~ 6 TBP (see 

tritac) 
2 , 4~D 

2,4.5 ~ TP (see 
. silvex) 

2,4,DB 

UC 22463 

vapam 
. varsol 

WK surfac tant 

X- 77 

ACP 63-102 

ACP 63-35 


CHEMICAL INDEX; (Continued) 

Chemi.cal Name Page No. 

2 ~ 3 ~ 6 tric:hlorobell~zoic Be id 4,5,6,7,8,9 

7 
2~4-dichlorophenoxyacetic ac i d 3 ~ 4~5,6,7 9 8 , 9,10 ~ 12,14,15 

19 ,20,22, 2 5 ,26,27 ,2 8 ~ 30 ,3 3 , 34,36,46 
47 ~ 51,54 ~ 56~57 9 58 , 64 , 86.102 . 103,105,106 

2 A , 5=tr~. ~'hLnophenoxyac.etic ac id 3 9 I01) l?, 19 ,23, 2~ ~27 
28,32,36,46,47 

4- ( 2 ,4-dich.'.orophenoxy) butyric acid' 24,70,71 

U 
3 ,4-di.chlorobenz1 =N-rnethylcarbamate (80%) + 2,3 = 

dich1or,jbenz l - N-methylcarbamate ( 20%) 90 

v 
74 , 75 

stoddard solvent 40,41 

w 

X 
alky1 aryl pol -ox ethdene glycol, free. fatty 

ac ids and i sopropanol 55~103,104 

Chemical MLxt res 
2 ,4-D + 2 ,4 ~5=T + TBA ami ne 
!: eLae + 2 ,4-D 
ACP 63 - 303 + 2 ,4-D 
ACP 63-166 + dic amba 

bromox}~il + 2 , 4=D 56,57 , 58 
bromoxYllil + MCPP 57,58 
bromoxynil + MCPA 57,58 
bromoxynil + d ' camba 55 

CP 45592 + d i uron 52 
CP 31393 + CP 45592 76 
CDEC + C 'pro 41 

dialla e + CP ~55 2 77 , 78.80 
di a l l a e + 2,4~DB 70 , 71 
dial late + R=2063 79 ~ 80 
di camba + HePA 66 
dicamba + , 4~D 47,52 1 55,56 p 58 , 66 

8 1dothall + TCA 73 
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CHEMICAL INDEX (Continued) 

Common Name Chemical Name 

EPTC + 2,4-D 
EPTC + amiben 

fenac + 1iq. dinoben by-product 
fenac + 2,4-D 

ioxynil + 2,4-D 
ioxynil + MCPP 
ioxyni1 + dicamba 

linuron + 2,4-D + surfactant 

pebu1ate + dia11ate 

Page No. 

86 
86 

5~7 
4,6,9 

52,56~57~58 
58 
52 

86 

73,74,75,78,80 
pic10ram + 2,4-D 5,6,12,22,26,27,28,29,30,31,33,56,66 
pic10ram + MCPA 
pyrazon + R 2063 
pyrazon + pebu1ate 
pyrazon + TCA 
pyrazon + H-282 
pyrazon + G 34690 + EPTC 
pyrazon + dia11ate 
pyrazon + CP 31393 
pyrazon + 64-296B 
pyrazon + CP 45592 
pyrazon + da1apon + surfactant 
pyrazon + TD 283 

si1vex + pic10ram 

trif1ura1in + diuron 
2,4,5-T + TBA amine 
2,4-D + 2,4,5-T 

57 
72,73,76,79,80 

72,73,74,75,79,80 
72,73 

73 ,79,80,86 
74,75 

73,79,80 
76 
80 

79,80 
86 
76 

14 

61 
33 

46,47 
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HERBACEOUS WEED INDEX 
Page No. 

Achillea 1anulosa (yarrow) 36,46 
Agrostemma githago (cow cockle) 56 
~rostis spp. (bentgrass) · . 48 
Amaranthus blytodies_ (prostrate pigweed) · . 81 
Amaranthus E21meri (palmer amaranth) 36 ,41 , 6'0 >62 , 63 
Amaranthus retroflexus (rough pigweed) 42,43,64,66,70,77,82,84 
Amsinckia intermedia (fiddleneck) .. 51,53,57 
Anagallis arvensis (scarlet pimper.cna l ) . . . • • 53 
Anthemis cotu1a (dog fennel) .... . 54,57,67,80 
Asclegias eriocarpa (woolly pod milkweed) 3 
Asclepias speciosa (common milkweed) 1,4. 
Asclepias subverticillata ("toJhorled milkweed) 7 
Avena fatua (wild oats) •. _ . . , , . . • • 67,90 

Brassica genicu1atus (short podded mustard) · . 66 
Brassica spp. • 53,55,56,67,80 
Bromus tectorum (cheatgrass bram€: or downy brome) 52,81 

Campanu1a rapunculoides (creeping harebell) . 36,46,90 
Capse1la bursa-pastoris (shepherds purse) . 42 , 43,53,67,69,70,81 
Cardaria draba (white top) .•.••. 1,8 
Carduus pycnoceEhalus (Italian thistle) . . . 14 
Centaurea~ c'yanus (bachlors button) . 54 
Centaurea reEens (Russian knapweed) . 33 
Centaurea solstitialis • • . • ,67,69 
ferastium vu1gatum (mouse-ear chickweed) 67> • • 

Chara spp. (chara) .....•.. • > 97 
~~podium album (lamb's quarters) 42,43,54,55 , 66,70,77,81,84,90 
fhorspora tene11a (blue mustard) ..... , .. ,51,57 
Cirsium arvense (Canada thistle) . 1,2 , 4,7 ,87,lOO,lb5,106 
Convolvulus arvensis (field bindweed) 1 , 7,9,87 

0 •Cyperus rotundus (;utsedge) o. 107,108 

Delphiniu~ barb~.Yi (tall larkspur ) · . 15 
DelEhinium geyeri. (plains larkspur) . 11, 25 
pe1phinium nelsonii (low larkspur) 15 
gelEhinium occidentalis (dJ,ll}-ceCap lar,kspur) · . 15 
Descurainia..soEhia (flixweed) · . 56 
I2i..sitaria,5lPR' (crabgrass) 4,7 ,49 

,.... ~ - . 

oEchinochloa colonum (junglerice) 60,62 . 6:j , 83 , 84 
Echinochloa ~rusgalli (barnyardglass) 36,41 , 73 , 7 
Echinodorus spp. (burhead) .. • • , • . 97 
El1E!us capu~edusea (medusa i·;.2ad ) • . 13 

\ Erodium circutarium (redstem filaree) .. 53 , 55 
\E~ich1oa~ , .. , . , ...••.• · . 83 
§YEhorbia esuli!.. (leafy spurge) 1,5,7,13 
Equ i setu"!!!. arvense (horsetai1c'.lsh) •... 1 , 8 

Franseria spp. ( povertyweed) 1 , 7 

1.23 
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HERBACEOUS WEED INDEX (Continued>, 
Page No. 

Hordeum .b:!batum (foxtail bar ley) 67,100 

Ipomoea spp. ( annual morn i ng glory) · . 84 

Kochia scoparia ( kochi a ) · 74,100 

Lactuca scariola (prickly lettuce) 53,67 
Lamium amplexicau!..~ (henbit ) 57,90 
Lepidi~ latifolium (p .re .nial peppergrass ) 19 5 
Leptochloa f iliformis ( r e d sprangletop ) 60,62,63 
Linaria spp. (toadflax) · 1,7,140 ••• 

Lithospermum arve ns (gromwell) · . . 57 

Lolium spp. (ry ..grass ) ... , . 68~69,80 


Malva neglecta (common ma llow) · . • 67 
Malva parviflora ( che E:s wted ) 42,43,66 
Malva rotundifolia ( dwar f mallow) 53,55 
Matricaria suav ole s ( p L e apple vhEd ) 53,69 
Medicago hispida ( bur clover) 53,67 
Medica&£. lup1ulina ( black medic) 36 , 46 
Montia pE:rfo1iat~ (miners l e ttuce) 

o " 
53 

Naj as guada1upensis ( s o .t he.rn naiad) 97 

Opunt i a spp. ( pri ckly pear cactu s ) 12 

Panicum fascicula urn ( brown top panicum) 60,62~63 
Phalaris arundin ace a {orchardgrass) · . . 99 
Physalis wrightii (wr i ght ground c herry ) 60,62,63 

0 •Poa ann a ( annual b luegrass ) • 0 • • . . .• 65,67 
~oa compressa ( ~anada bluegrass) .•.• • • • 82 
Po1ygonum avic1l1a r ( pro s tLate kn,)twe ed) . 37 . 55 . 56,66~81 
Po1ygonum convolvulu s (wild b . 'kwhe a t) . 37 , 55,66 
Polygonuffi ~rsic.aria r( lad:Ti s t humb ) ,37,56 
Portulaca oleracea (pu rs l ane) • , ' 42 ,43 

00 "000 

0 0 • 0 

Potamogeto'n nodosus ( Arr..eric an pond'weed) • . 95 

Potamog~ ton pec i atu s ( sago pondweed) 93 , 96 


., 67' " Raphonus sa t i vus, (w"l d radish) 

Rumex crispus ( Cllr.~(~Q. «0(;; :) 53 


Sagitarria latif ol ia ( arr ~w e ad ) 97 
Salso1a kali ( Russ ian t histle) • • 82 
Saponaria vaccaria . .• . 0 90 
Selagi ne lla den sa (c l ubmoss ) ,15 , 16 
Senecio vulgaris (g r o nds e . ) 4, 2~43,67 

Silene no ti.f1ora (nigh fl owe r ing c a tc hfly) · . 70 
Silybum mariam~ (milk thi.stlE) · , 53 
Sisymbrium slUss ' mu~ (~umbl ing mu tar d) 5 1~ 81 
Solanum~ nigr urn (black night shad ) 73 , 7 
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HERBACEOUS WEED INDEX (Continued) 

Solanum rostiatum (buffalo bur) 
Solanum sarachoides (hairy nightshade) 
Sonchus oleraceus (common sow thistle) 
Sorghum halepense (johnsongrass) 
Spergula spp. (Spurry) ...... . 
Stellaria medica (common chickweed) 

. . 
Taeniatherum asperum_ (medusahead) 
Tanacetum vulgare (common tansy) 
Taraxacum officinale (dandelion) 
Thlaspi arvense (fanweed) 
Tragopogon porrifolius (salsify) 
Trifolium fragiferum (strawberry clover) 

Urtica spp. (stinging nett~e) 
Ulex europaens (gorse) 

. . . 
Veratrum californicum (false helleborn) 
Verbascum thapsus (common mullein) 

Zannichellis palustris (horned pondweed) 
Zygadenus venenosus (death camas) . . . . 

Page No. 

74 
42,43,66 

53,67 
85 
53 

~2,43,53,67 

13 
1,8 
46 

70,90 
82 
53 

42,43,53 
30 

1,10,15 
102 

97 
25 
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WOODY PLANt INDEX 
.• HI"' . ... .. 

Alder • • ~ • • • R • • 0 ® P M ® ® ® ® • 0 • e S @ 0®®e("®0®@l®I!l24 

(!) t!) ® 0 ®Artemisia dracunculus (green sagebntsh) ® ® 0 " ® 0 e t!) ® ., ., ® 21 
Arte~isia no.~a (bladk sagebrush) ®"., OJ '" ., ., .. o e 0 ® ~ ® 0 2}0 0 0 ® 0 ~ 
Arctoslaph}!!.~~ E~j;!lgle~. (manzan i.ta) ., (., ® " It ., " " 8 e e ., ., ® ., ® ~ 2',31 

Castanoesis chrX~9phx!!~ (golden evergeeenchinkapin) ~ <!l e e $ e e ® f/) 2)(9 0 

Ceanothus, cardul~tu~, (mountain whitethorn) ® ® ® ., 0 o $ ~ ., e e ., e ~ 22~24 

Fir l Douglas " 0 ., 24,,31~32 
Fir, Grand ® e ." '" 31,32 

Gutierrezia sarothrae ( snakeweed) 26 

Hazel brush , 32 

Juniperus deppeana (alligator juniper) • OJ <il ® '" e 0 ® .. ., " ® ® OJ ., .. ., ~ 29 
~uniperus monosperma (one-seeded juniper) 11) e e ® ~ ® ® ® ® ., ® 11) ® ~ 19OJ € 

Lodgepole pine 31 

Monterey pine e~"001D •• ".O.6) •• .,e.~el!>eC!)e<!!loe® 31 

Pacific madrone ...." '" .. . " '" . ., . .e It ® ® e ® ~ • ® ® ~ e ® ~ ~ ~ ~ 31 
Pinus edulis (pinyon pine) ., <!l 0 ® < 29 
Ponderosa pine ~ ® .. OJ ® ., ® ® .. ® ~ ~ 24,29It 

Quercus turbinella (shrub live oak) ,.. OJ ® ® ., ., ® ., ., ., ., e •• ® •• ® " 28 
Quercus chrxsolepis (canyon live oak) ®., @ @ ® '" e> eo ., e ® II> ® ., ., .' 22OJ @ 

Q?ercus domosa (scrub oak) '" @ ., " ® .. .. ., ® '" ~ e> • " ® >. 30", '" <!J '" ,0 II> 

Quercus. emorzi. (emory oak) '" '" ., ., •. , s.\. . ® ® • ® .. '" 0 eo • ® ® .... 2901 0 

Rhododendron 31 

Vine maple 

Salal _ ~ . • ® 

Salvia mellifera 
'" 31 
./~3Q 



CROP INDU 
Pale No. 

alfalfa (?rIedicqgo sa-tiva) . . . 66,67,69,70• .. Ii I) • 

~arley (Hordeum spp.) . . 53,55,56,102 
beets, sugar (~vulgaris) 

• " 
. . ,. 71,73,74,75,76,77,80,85

• 0 

beets, table (Beta vulgaris) _ • • • • • 36_45 
brqcco1i (~rassica oleracea ita1ica) ••. 35,36 

cantaloupe (CucumIs me1o) • • • • • • • • • 35,36 
carrot (Daucus carot~tiva) 354 ~. a 0 " • 0 '" • • 

celery (Apium spp.) - . . • • • • • • • • • .• • 35,40 
cotton (Go ssypium spp.) • • •. SQ,00,71,62,63 
crambe (Crambe abyssinica) • . • • • 88,90 
corn (Zea mays) •• • . . -. . . • • • 102 

daffodil (Narcissus pseudo-narcissus) 45 

fie1dbeans (Phaseo1us vulgaris) 102 
fie1dpeas (Pi sum sativum) •••. 36~44,81,87,102,105 
flax (Linum spp.) _ • • , . . • . . • • . • • 88· . .. 

grass and turfgrass (Gramineae) 36,46,64,65,66 

iris, bulbous (Iris spp.) 45 

lettuce (Lactuca sativa) • 35,37 

onion (Allium cepa) 35,42 
"oats (Avena sativa) . . . 102 

peppermint (Mentha piperita) .82 
potatoes (Solanum tuberosum) . . 102 

rice (Oryza sativa) 97 

sainfoin (Onobrychis viciaefo1ia) 70." . 
• _ , >IIsorghum, grain (Sorghum vulgare) 83 

sorghum x sudangrass (Sorghum spp.) . . 102 
soybean (Glycine spp.) · . . 102 
spinach (Spinacia oleracea) .• 35,37 
strawberry (Fragaria spp.) • • 36,45• ~ I> • Q • «- f' 

tomato (Lycopersicon escu1entum) • • • • •.• 35,41 
tulip (Tu1ipa spp.) .... • .• • • • . 45 

wheat, spring (Triticum vulgare) .54 ? 5 5 , % ,88,102 
wheat, winter (Triticum vulgare) . • . . 51,52,56 
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.~esearch Committee Meeting 
A1buqu~rqu~D N~w MSxico 

Karch 170 1965 

The meeting ·was called to ordt:r by Bob Schieferstein. Th4l fust ord~r of 
bus iness was the sel ection of a meeting place for the 1965 Res~arch Se~tLoD 
meetings. 

Harold Alley stated that the W=77 Regional Technical Committee were 
meet ing in Re.no prior to the Research Sectioll!. and expressed the desire to have 
the Research group consider Reno for their 1966 meeting place also o 

~ewis J ensen reported that facilities and service would b~ improved ov~r 
1964 if the group desired to return to Salt Lake City in 1966. 

Howard Cords assured the group that ad@quate falCilities woolld be available 
in Reno. 

Harold Alley moved and Dean Swan seconded that the Research Section hold 
their meeting in Reno p Nevada p in 1966. Passed. 

Bob Schieferstein r ead the proposed constitution and By=Laws of the 
Re.search Committee of the wec. (Appended to thestl minutes.) Considelrable 
discussion followed. 

A questlon ·was raised pertaining to the selC:tion en membersbip which reads 
''members of the conference actively engaged in We~d Control~search." Bob 
Shieferstein stated that the membership has not been restrictive but th~r. 
may be a possi.bility of such. He explained that anyene who showed. ~t~r~st 
in weed control should possi.bly be censidered as !tactively e!llgaged. 19 

President Hodgson read the section from. the wee Censtitution rumd By'" 
Laws which reads ' "act i.vely engaged." J ess ®xpl ai.n.ed his ilmterpretation of 
"actively engaged" i n r e search. 

The concensus 0 .£ opinion following the di scussion was that membership 
into the Research C nnni.t t ee '",ould in no way be r e s t ricted. 

It was mov€,d and seconded that the propesal be accepted as read. Passedo 

The Ac t ing Chairman of Project 6 D Aquatic. and Ditchbank WeGds v raised 
the question of changing the title as some papers overlap and are reported lOr 
could be submitted to other project areas. Dr. Timmons explained that thtl 
WSA project is entitled Aquatic and Marginal Weeds and felt that in the 
Western Region Aquar.:ic and Ditchbank go together . The Research Cormnitte6 
was oppos eod to separating Proje~;t 6 and felt that individuals could report 
res earch in t he project areaa where it best fitted. 

Gene He ikes »th'airrria~~£ Pfoject 8~ Economic Studies~ stated that there 
were no research papers ·submitted D no members to the sectional meetings and 
suggested that Project 8 be disbanded ; however p he encouraged submissic~ of 
economic studies. 

Me.e t ir:g ad j ourned 0 
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Qfficers and Program Chairman 1966 	
\ 

President Bob Shieferstein 
Secretary Harold Alley 
Program Chairman - Dave Bayer 
Local Arrangement Chairman - Howard Cords 

Sub Committee 	Chairman 

Project I Perennial Herbaceous Weeds - Dave Bayer 
Project IT Herbaceous Range Weeds - Coburn Williams 
Project III Undesirable Woody Species - H. Gratkowski 
Project IV Weeds in Horticultural Crops - R. Romanowski 
Project V Weeds in Agronomic Crops - E. Albeke 
Project VI Aquatic and Ditchbank Weeds - D. Seaman 
Proj ect VID', CEemical and Phy~iologl,cal Studies --Reed Gray / 
Project VIII 	 Disbanded - report to sub-committee to which the study 

applies. 

Respectfully submitted , 

Harold Alley 
Secretary , Research Committee 
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THE' 	 RES[A.R.C_ · COMMI TTEE OF THE \VWCC 
Fi t'S e dra f t Mar c.h 1 ~ 1965 

Purpose..: L To h e l p co ..wdii:a r e s ear ch a c ' i-cl.ti E.c s l!. t he WWC~ , 

2 , TJ hE:l p d. i ss emi!'.a t. e: inf or a · to 0 r e s u ' ts of r e s e arch. de v e lopment of 
ew tcchn :'. q t1~s a n d proc e d-u r .". s :'.'). research, a n.d ne'w e q4ipment. 

MEmbe rshi.E: Tl1e ( mrrll t::_€',, : s h a l l b · co ..p o s c- d o f. "ruem:, rs of t b.€ c on fe r enc e 
a c t ive l y engag£.d i n WeEd c.~. :rol Rf.:s earch ,9 T...e s c I!'.embe rs s h a l l be t he 
voting memb e rs ip - to de -. 8rI i e po l ic arc.d s ett l e issues a d e l =t o f fi c ers 
o f the CO!ll!!:,;:' tt e . 

0 

O:£' f icE.:rs : C-hairTI!an and Se cr t::-::: ary·,. The S~cr ~tary sha l l 'be:. ~ lec t ed £or a 2 = 
year term ~ and shall s ucceed to Chairman the s e.. : ond "'e ar of his term. 

T e Chairman shall organize an d pre s ! :ie a t Re s e- arcn Commit t.ee Me e.tings 0 

_ e Se r t a r y shal: a 3s ~" ;,1 - a _d publ i s tb~ Re sea!'ch Progre ss Report 
and r c l; ord rr..inute s of Re s e.ar ch mmit ....e Mtf:; .t i.ngs. 

Meet i ngs : :ME.;e t lillg s may be ht l i a!1.ne.a lly.Dccr i2g a year t ha t Confe rence 
mel::~ ts " a s e ss ~ oIl. :> f the: ';.) . .f " r eIi..::e sha ll. b t"t. de s i gn a t e d as t h Re s e arch om= 
mi ttee He-.e .ng. 

D ri::-_g a y e ar t hat C~nf r en e dOe S II.o t e t t h e Res E, arch Committe e Chair= 
man wil l ob t a i n appro a 1 o ~ t !:u' Exe c u t i v e Bo ard o f t h e Con.t e. r enee for a meeting 
and est:ab l sh cia e.s o f m ~E.o t i:.lgs a:r;.d l oc a t l o:r:.s at least 6 month s pr i or to t h e 
me e ting. 

R ' s a r ch Sha l - cons i s t 0 Abs t ract s 0 - Res earch trom rese a rch 
w'Jr ke rs t hroa gh out t he C'::1 +ert:;~.ce . I. sh a l l h e pr8pan:~d a cco r d 'g 0 i nstruc = 
t i o S ,.,r om t he ....7 a i r maCl and rr.a iied to t . Re, s e.ar chers .5 mO[i.t hs b " . .: or e t e 
me et" i ng. A r ecord 0:': rr.inut ,s of . 11 . mE:'ii:t" n g s t.tal1 b e k .;;pt a nd p r i ntE. • 
Fol l owi'J.g chI:' ~'::i:: t ir:.g i t s h a ll be made a ,. a U a b "-' t o ~: o s = a t en i.ng a n.d a c opy 
shall be maile d t o 8a cn O?: t h Exec~tive B.)arJ 0': t ne G :)n::erenc~ wi t h h : :2 
mon ths afr t he eet i n g . 

i :::..a:,-ce s fo r p c b l .i.catioD o f the R2 s .sarc h Progr E;ss Rep r t: and t he 
exp EnS ES i L!.cid ·' u to mc E: ti gs s hall be obtai. a.... .:i b t e Sa l e of Re s ea ;r;c.h 
Progress Reports an d r e g i s tra r 1 0 ::1. fees at th . ·,e : -' "'i.gs. 

I t shal l b f.: t h p. r spo2 s :L bt - i t y of t he Con::mi:: t E; e. Cha irma~ and S c re t.ary l 
to dete r mi n e an d co:.- ec h~, s L TIO!•.v s an d to pay all ':';'') sts o f t he Commit t ee 
ope ra ons. 

ThE' ( OP- E; r e n CE: ~Nil l ·,..:o t ass ume any finan ;:. i al t e sponsibili i e s ~or tbe 
Commi r"'E.e UtL ESS t i:J.c -- a a r€ ; h ac" agr eedl.pon by t h £ ~c I VE Board o f the 
C~tE:rer..c. E i n adv a ...ce o f t h E: ;':' o i t t men t 0 
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PROGRAM ABSTRACTS .. 
" • 

Research Committee~ Western Weed Control Conference 

Re11o. Nevada March 16, 17 and 18, 1966 

D9 E"Bayer. Program Chairman 

The Plant Epidermis 

Cuticle Development 
Heibicidal Response 

An Electron Microscop ic St udy of Gilson Diffusion Patterns-in.Plantago 
Major ••••• . • • • • • • • C. E. Crisp. D. A. Fisher and D. E. Bayer 

The Possible Mode of Ac t i on of Nonionic Surfactants in Herbicide 
Solutions •• • • • • • • • • • • • • • • •• C. E. Smith and C. L. Foy 

Comparison of the Phyt otoxicity and Histological Effects of Pic10ram and 
2,4.D on Canada Thistle • • • •• H. P. Alley, L. B. Kreps and G. A. Lee 

Morphological and Anatomica l Ef fects of Pic10ram on Phaseo1us 
Vulgaris •••• ~ 0 ~ • • • •• D. A. Fisher and D. E. Bayer0 • • • • 

Anatomical Studies on Cotton Roots Treated with 
~rif1ura1in • !t • • • • • ., • • • • T. E. Mallory and E. G. Cutter 

T ursday Morning - March 17, 1966 

Changes Induced by 2,4-D i n the Histones and Cytoplasmic Proteins of Pea 
Seedlings • • • • • • • • • • • • • • • • R. O. Morris 

The Metabolism of Di.camba ( Z .. methoxy-3,6-dichlorobenzoic acid) 
by ,Wheat , and ' B1uegrass Pl ant s in the Presence of Other 
Pesticides ...... N. A. Broadhurst, N. A.Mont~ery and V. H. Freed 

,~', ' .. :. :. 
'",,>(", 

Thursday Afternoon. Maicir ·17, 1966 

Medusahead Investigations i n Nevada • • • • • • • • , • 
• • • • • • • • • • • ~. R" A. Evans, R. E. Richard, Jr. and J. A. Young 

Grass Tolerance and Seed Production as Affect~d by Picloram 
Treatments 9 ••• ~ • • • • • • • •• G. A. Lee and H. P. Alley 

'. 
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B!lnd",jeed -Control and Cropping Sequence with Pic10ram • • .• •• • q 

• ' •• 0 • • • • •• 1. So Jordon, Evansp J. R. Goodin ;and B. Day •W~ A. E .. 

Soil Injection Tests with Thiocarbamates and Other Herbic.ides 0 •• 

" • eo _ • • • 0 ~ v 0 • RQ AD Gray, D. R. Arneklev and. A. J. Weirich 

Factors Influencing the Effective Use of Sindone (D-263) in Sugar 
Beets i~ • < " • 0 • B. •. A, Fosse and K, W. Dunster• •••• , 


'1

R~ 7465, 2- ~ -naphthoxy)-N "N-diethyl propionamide, a New Pre~emergence 
Herbicide •. • , • > R. A. Gray, D, R, Atnels,ler!, ,'<l.d.D "R. Baker,. •• 40 0 0 • c" 

Friday Morning = January 18a 1966 

Drift Characteristics of Invert Emulsion and Particulate Sprays. •• 
• Q • Q 9' • 0 • 0 IJ '" (l. 0 0 oil il " • 9' C! q '" " CI' 0 P. Cc R II. Kaupe 

Chemical Brush Control and Contamination in Foxest· 
Wate1i:sheds • L. A. Norris~ M~ Newton, J. Zavitkovzki and D. Griener0 • 0 

M'. Newton ( I . IForest Regulation with Chemicals () 0 ,. Q . . o CI 

Experiments with Cacodylic Acid as a One...Shot SUvicide for Thinning 
Conifers .• • • . • • • • • • • • • • • 0 • • • R~ w. Smtih• 0 • 

A Progress Report on the Control of Persistent Perennial Bi"oadleaf 
Weeds by Borolin • G. K. Harris, V. W. Woestermeyer and Ro H. Cooper0 0 

Nutgrass Control with Foliage Sprays of Technical EFTC ;. 

Johnsongrass Control j.n California Orchards ,"" 0 0 \ 

o • C. L. Elmorej) L L, Buschmann, R. B. Jeterv J. J", Smith a.nd A, H. Lange 
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THE PLANT EPIDE~S 

C. E" CriBp 
,.' 

Polymeric cutin of Agave americana L. was degraded to its monomerS 
and identified by GLe , Completely degraded cutin yielded a mixture of 
isomers of hydroxy~ fatty acids ranging in chain length from tridecanoic 
to octadecanoic . Ni nteen fractions wexe identified" 

The fine structure of a xerophyte, mesophyte, and hydrophyte has . 
been studied ; the specie s were Agave americana L" Plantago major t . , and 
E1od~ densa L ) respectively , The studies have revealed the presencei 

of characteristic cuticular constituents and organizations for each type , 

Agave americana L. was found to be grossly cutinized and to posseu , , . . . 
a fibrillar type of &utin on the more , aut.oxldlzed surf.1lce. 

Plantago !!!!jor L" possused no w~x po;eso'Y 'ectodeema.ti rit:h1lt. the' 
cutin and cell wall ~ respectively , 

Cutin of Elodea densa L , was found to be constituted of two layers 
of cutin , a sieve cutin with pores and slime cores, and a polymerized 

,cutin void of pores .. (U . S ~ Forest Service, Berkeley,,) .\ ' . 

CUTICLE DEVELOPMENT IN THE FIELD AND GREENHOUSE AND 

ITS RELATIONSHIP TO HERBICIDAL RESPONSE 


H, M. Hull and S, J . Shellhorn 

Greenhouse and growth chamber seedlings are often used in screening 
and physiological research programs because of their relatively greater 
uniformity in herbicidal response as compared to field plants, and because 
of the rapidity with which information can be obtained. Those discrep
ancies in response which do sometimes occur between greenhouse and field. , 
plants may be partially due to different degrees of cuticle development 
in the two plant groups " Evidence exists that: cuticle thickness in 
itself does not significantly affect foliar wettability; it may also 
bear little relationship to water loss , However , absorption of 2,4-D 
and other organic substances has been shown to be markedly inhibited in 
mature leaves having thick cuticles " Because of these findings , we 
have been interested in specific environmental factors which influence 
cuticular development, and have been concerned as to what ext.ent such 
developmental variations might influence the leaf's susceptibility to 
contact injury from a herbicide or herbicidal carrier . 

Although some plants develop cuticle of normal thickness when grown 
under glass (e , g " certain species of Crassu1aceae), we have observed 
that the cuticle of greenhouse ~grown mesquite (Prosopis julif10ra var ", . 

ve1utina) is less than 1 )J. in thickness and hardly discernible under the 
light microscope --even i n 8-month - 01d plants. Leaves of field plants , 
regardless of their age, have cuticles ranging from 8 to almost 20 ~ 
in thickness . Supplementary irrigation during the dry spring period did 
not significantly alter this thickness ~ In order to determine whethe r 
such cuticular development results from plant maturi,ty or r.vhether it is 
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more a function of simply bein, outdoors rather thall., under glass~ the 
following experiment was devised. The terminal poruion of a branen,from~ 
a mature tree was placed in a vent ilated glass aquarium before spring • 
budbreak. Placement was such that all sunl i ght impingin,g on the iolifl-ge 
during its subsequent development would penetrattel the glass. Mic-roscbp4c, 
examination of numerous mature leaves, 13 weeks after budbreak, showed 
that those within the chamber had a mean cut icular thickness of 5 ).1. 

whereas those on an adjacent uncovered branch had 8 ~ cuticles. Plants 
grown outdoors from seed in pots of vermiculite and irrigated with 65% 
HoaglandUs solution during the same 13~week period developed no more 
cuticle than greenhouse plants. However~ when such seedlings were grown 
directly in the soi l and a l l owed to r each an age,of 1 year a they did 
develop a 4~5p cutic1e o Cuticular development is thus not determined 
by any single f:actor but seems to be a function of nutrition (possibll!·· 
microelements in the soil)~ plant maturity~ perhaps the necessity of 
overwintering» and of light quality {i.e., passing through glass or ' 
not) From these preliminary experiments it is dLfficult to assess the 
relative importance of the several f actors involved. It is entirely 
possible that humidity~which was no t control1ed s may also be a factor. 

A subsequent experiment was des igned,to compare susceptibility to 

herbicidal carriers of leaves of fie l d. plants with those of 2-month 

greenhouse seedlings. Both types of leaves wer e treated with (1) 1% 

Tween=20; (2) a 1:7 aqueous emulsion of nontoxic oil (Mobilsol 100) 


-containing 1% Tween-20; (3) straight nont.oxic oil; (4) a 1~7 aqueous 
emulsion of diesel oil containing 1% Tween=20; and (5) straight diesel 
oil. Leaflets w r e harvested fol l owi ng treatment at intervals of 1 
minute~ 1 hour v 24 hours~ and 7 days . Sect ions Were permanently mounted 
and stained for microscopic exami nation o Briefly~ the parenchyma tissue 
of greenhouse plants was considerably more injured than that of outdoor 
plants» suggesting a more rapid and more complete penetration of the 
toxicants. Microscopic evidence of injury included anomolous staining~ 
cellul ar deformation and p1asmolysi.s~ and disorganizat i on and clumping 
of the chloroplasts. Degr e,e of i njury af ter 7 days r?nged from almost 
none for field plaut s r ece i v i ng t r e tment 1 and b(~th _plant t ypes 
receiving treatment 3 ~ up to s ever e i nj ur y and death for plants receiv= 
ing treatments 4 and 5. Of part:!,cul ar int E2 rest was the synergistic 
eff ect of the surfactant and nontoxi c oil ( t reatment 2); this combina= 
tion caused immeasurably more i n j ury t han e i t her cons t i t uent used alone 
(treatments 1 and 3). The rapidity wit h which di.e~el oil penetrated 
was surprl.s~ngo I ncipient plast i d di sor gani zat ion was observed i n 
greenhouse leaves only 1 minut e afte r app l ication. Fur t her details and 
the implications of such injury, including photomie:rographs D will. be 
published. (Crops Research Divis ion , Agricul t ural Re search Service~ 
U. So Department of Agriculture~ Tucs o'l1 ~ Arizona.), 

AN ELECTRON MI CROSCOPI'C STUDY OF GILSON DIFFUSI ON 
PATTERNS IN PLANTAGO MAJOR 

c. Eo Crisp~ Do Ao Fisher and Do Eo Bayer 

Electron micrographs of the outer wall of the epi dermis of Plant~o 
major failed to show t he presence of ectodesmat a, or struc t ures synonymous 
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with plasmodesmata, or of a selective porous pathway for the penetration 
of materials from the outer environment to the internal protoplasmic 
system. Rather, movement of mercuric chloride through the epidermal cell 
wall appears to be strictly a diffusion phenomenon. (U. S. Forest Service, 
Berkeley and Department of Botany, University of California, Davis.) 

THE POSSIBLE MODE OF ACTION OF NONIONIC 
SURFACTANTS IN HERBICIDE SOLUTIONS 

L. W. Smith and C. L. Foy 

Recent work with radiolabeled surfactants confirms the previously proposed 
theories that the place of surfactant action lies principally in the cuticular 
penetration process. 

Studies on structure-activity relationships between herbicides and homo
logous series of surfactants indicate that definite relationships exist 
between the herbicide and surfactant structure for maximum herbicide pene
tration. The length of the molecular chains (either hydrophilic or lipo
philic) of a surfactant molecule appear to have considerable influence on 
herbicide penetration and the surfactant concentration also influences this 
process markedly. 

It seems reasonable that molecules of a surfactant may diffuse from the 
spray droplet into the cuticle of leaves via imperfections and cracks and 
then align themselves in monolayers with their nonpolar ends being in the 
cutin and wax. The polar ends will thus also form a layer the size of which 
depends on the length of the hydrophilic chain of the surfactant molecule. 
These layers or "hydrophilic channels" will presumably attract water causing 
swelling of the cuticle and thus channels or pores are found along which 
herbicide molecules can diffuse according to their various chemical proper
ties (solubility, residual chemical charge, polar properties, etc.). 

One property of the surfactant molecule recently studied in detail 
has been the influence of the number of moles of ethylene oxide (E.O.) in 
the lipophilic side chain on herbicide penetration and activity. A sur
factant with a low number of moles of EoO., i.e. 1-5, or a short hydrophilic 
chain appears to be non-polar, whereas one with a high number of moles of 
E.O., i.e. 40, is too large to form layers as efficiently as those with an 
intermediate number of moles, i.e. 10-20. 

The influence of surfactant concentration may possibly lie in the 
micellar structure of the solution and the adsorption of herbicide mole
cules into these micelles or it could also be due to the increased diffusion 
rate of the surfactant into the cuticle with increasing concentration and 
thus the satisfying of all the binding or adsorption sites within the 
cuticle. (Department of Botany, Univ. of California, Davis.) 

References 

Smith, L. W., C. Lo Foy and D. E. Bayer. 1966. Structure-activity 
relationships of alkylphenol ethylene oxide ether nonionic 
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Tween 20= C14 {f atty ac id and oxyethylene label. J. Ag. Food -CheM~ 

( In press) 


, ...:--COMPARISON OF THE PHYTOlOXICI TY AND HISTOLOGICAL' EFFECTS , "~ 
OF PICLO~~ AND 2~4=D ON CANADA THISTLE .. . 

The study was conducted to de termine the change s in t he morphologi
'..,cal and cytologi.ca l s tructures of the underground parts of Canada , 

thistle from applications of ~icloramand 2 D4 =D. 

Of significance in addition to differences in total plant ~eight .. ~ 
\"\ 


was the extent of root damage . 


. Although swell ing was noted i n both the pieloram and 2~4=D treated 

plants v spattin.g of the root tis sue accompanied the swelling of the 

root tissue i.n plant s treated with pilC loram. Splitting and deteriora

tion of the roots f rom 2:4~D treated plants was minimal and did not 

-~d through th~ entire root system. 

Histological studies shoWEld the 2~4-D treated plant;·,.e~-fi.biting I I• 
little damage. A few cells had broken down in the exodermis·and sub

exodermis areas» root sections from the picloram treated plants showed 

the. cortical cells deteriorat ed and in. many case.s completely destroyed; 

the periderm and xylem wer e t he o~ly tissu~s apparently u~affectedo 


Picloram was translocated throughout the entire root gystem of 

Canada thistle ~ wher eas 2~4QD moved only to t~e transit i on zone. 

(Wyoming Agr icul tural Experim n t: Statiomt D UniVersity of Wyomi.ng» 


, LaramiE'.• ~ 

MORPHOLOGI CAL AND ANATOMICAL EFFECTS OF PICLORAM 
ON PHAS!OLUS VULGARIS 

Do A. FI.sher and D" E, Bayer 

Pidoram caused . severe bending and swelling of stems and peti~le8 ' . 

when appl ied on the l eaves of beans. High co~centratio~s caused a eoaQ 

plate inhibition of ristems 9 bud initials and l eaf initials~ Lower 
concentrations caused swelling and bending of the stem» and delayed 
flower i ng. 

Light micros cope study of the aerial portions of the plant revealed 

that the initials of the vascular cambium r emai ned mer istematic and 

grew and di vided v fo r cing the epidermis outwards and crushing and tear~ 


ing the cort i cal ~€lls i n the area of growth. Phl~em cells . wer~ carried 

outward within t he mer i s tematic area or were pushed to the side. 

(Department of Botany~ Univer sity of ~alifornia» Daviso~ 
 ,, 
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ANATOMICAL STUDIES ON COTTON ROOTS TREATED WITH TRIFLURALIN 


T~ E. Mallory and E. G, Cutter 

Microscopic observations of the de...relopment of the primary root 
of cotton treated with trif1ura1in were conducted. Comparisons were 
made on the effect of the herbicide at high and low concentrations on 
the development of the primary root. The activities of the pericyclic 
cells was of particular interest. (Department of Botany, University 
of Ca1ifornia~ Davis.) 

CHANGES INDUCED BY 2~4~D IN THE HISTONES AND 
CYTOPLASMIC PROTEINS OF PEA SEEDLINGS 

R. O. Morris 

2)4~D» but not 2 p 6-D or 2.4)6 ~·T induces the synthesis of new cyto
plasmic proteins in pea seedling roots. The proteins are produced as 
the result of de ~ synthesis and are not complexes of 2,4-D with 
pre-existing tissue proteins. They resemble proteins occurring in 
normal meristematic tissue. 

Changes have also been observed in the histones» ribosomal pro
teins and in the total tissue RNA content. These changes will be 
discussed in detail and a working hypothesis wiU be outlined. (Oregon 
Agricultural Experiment Station, Oregon State University, Corvallis.) 

THE METABOLISM OF DICAJ.'1BA 

(2-METHOXY-3,6-DICHLOROBENZOIC ACID) BY WHEAT 


AND BLUEGRASS PLANTS IN THE PRESENCE OF OTHER PESTICIDES 


N. A. Broadhurst~ M. L. Montgomery and V. H. Freed 

Dicamba is known to be metabolized by wheat and bluegrass plants to 
produce mainly 5- hydroxy dicamba together with a small amount of 3:6 
dichlorobenzoic ac id. The effect of other pesticides on the metabolism 
of dicamba was studied to determine whether the metabolism pattern was 
altered in any way. The pesticides chosen for this study were DDT (chlor
inated insecticide). Malathion (phosphate insecticide)~ Sevin (carbamate 
insecticide). mylone (fungicide) and 2.4-D (chlorinated herbicide). The 
concentration of dicamba was always 1 ppm but the concentrations of the 
pesticides varied. DDT was at saturation (lppb) while the other 
insecticides were used at the 2 ppm and 50 ppm levels. The plants were 
exposed to the pesticides for 5 days then extracted with alcohol at 
certain time intervals after the exposure. The metabolic products of 
dicamba will be reported. (Oregon Agricultural Experiment Station, 
Oregon State University. Corvallis.) 

MEDUSAHEAD I.NVESTIGATIONS IN NEVADA 

Raymond A. Evans ~ Richard E. Eckert 1 Jr. and James A. Young 

Medusahead (E1ymus cap,; t-medusae L.) ~ an i.ntroduced winter-annual 
grass ~ is one of the primary range weed problems in Oregon, Idaho » 
California ? and Washington. 
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Medusahead is a serious threat to the range livestock industry, 
both be .;ause of its aggressiveness in compe ition with other annuals 
such as downy brO!lJ€ ( Bromus t ectorum L ,) and t he low prefer en e cattle 
and shee p exhibit f or th grass, 

A small medusahead i.nfestation was dis covered near Reno 1963 and a 
cont.rol and seedi.ng program was u.ndertaken in the spring of 1964 , 

Ir ~964. da1apon. atrazine~ di sk , and furrow spring treatments 
gave good medusahead control, 

Th~ plots wen~ s eede.d in Nove ber of 1964 wit.h AtT!.ur i. e rmediate 
wheatgraas (~&Eopvron intermedium ( Host) Beauv,); Standard crest d wheat
grass {A, dese r t orum (Fisch,) Schul c , }; and Fairway cres ted wheatgrass 
(A. cr i;t:atum (L) Gaertn) , Exce l -ent lnt rmediate wheatgrass stands 
res >lted where dal apon treatments WEr e made at 2 and 3 lb/A and on plots 
which were disked. Furrowing gav good ntermedlate wheatgrass stands 
and atrazine and siduron f air to po r stands, Stands of c rested wheat
grass were poor in all treatm.ent plo ts. Paraquat and che~k t r atmen ts 
were seeding failures, (Crops Re s e arch Division. Agricul ~ura1 Re s earch 
Service 0 Uo S. Department of Agriculture, Udversity of Nevada o Reno, 
Nevada.) 

GRASS TOLERANCE AND SEED PRODUCTION 
AS AFFECTED BY PI CLORAM TREATMENTS 

G, A. Lee and tI, p, Alley 

Fields of green n,eedlegrass and Russ i an r,vildrye we r e. trea t e.d with 
pic10ram at I t; Ib / A, Alth.ough plant height was redu ed approxl.mately 
12 inches ~ thE: grass s" . .)wed no othe r toxic e "' f ects, Canada his t le was 
eradicated itt both fie lds" Se::ed prod ct i . y ields rom t he Russ i an 
wildrye field was 48409 I b / A. as com ar d to an adjacent are a .r a t ed 
with 2.4-D which y ie l ded 446.3 l bj A, Germi a tion tes t s show the Russian 
wi.hirye see.d from the pit: 1J ram t reated area had 85 pe r cen t ge r mination 
as compar ",j to 84 perc ~nt viab e Sf',ea on t he 2 ~4- D t r eat [1 are a, Many 
of the se~ds ::rom the 2~ 4 -D t r ea t e d are a we r e obs rved to r a e r eddish 
colorp.d eole opt i.1E·s and appeared weak at t he point of eme r gence , 

Grass nurseries. comprised of smooth bromegrass . meadow f oxta il . 
reed c anarygrass » orchardgrass " ·imothy and whE';a t grasses , we r e reated 
with picloram at 1 Ib!A. Orchardgrass ~ r eed canarygrass . meadow fox
tail o t i mothy and the wheatgrass~s showed let l e toxi ·fre~ t. Smooth 
bromegrass varieties exhibi 'ed diffe r ent l evel s of t oxici t · t o the 
picloram treatm~n .... , Sask. 8=5824 and ,,-,arl t on were t he mos t r e s i s t an t 
variet: ies observe.d o Sou r:hla d~ Lincoln. and Lancas ter we re the most 
susceptibleo (,Wyoming Agr icul tural Experiment Station ~ Univers ity of 
Wyoming . I,aramie.) 
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BINDWEED CONTROL AND CROPPING SEQUENCE WITH PICLORAM 

L~ S. ' Jordan., W" A. Isom~ J. R. Goodin~ and B. E. Day 

Picloram has be.~n found to be effecti ve for control of perennial 
bindweed. Its long residual in soil and h igh toxicit y to some crop 
species must be considered in selectin.g crops following treatment. Plots 
were established at Riverside to develop; 1. A perennial bindweed con
trol program combini g l ow rates of Picloram and manage.ment practices, 
and 2. Cropping rotations and sequences f ollowing initial treatment. 

In prel iminary research we found t hat one pound per acre of picloram 
gave almost comp l e t e control of bindweed when cultural and competitive 
cropping pract i.ces were employed. Se ected grass species and varieties were 
relatively tolerant to the herbicide. Broadleaved species in general were 
less tolerant but with a large variation in response. 

The main plots were established by spraying strips 48 by 660 ft. 
with picloram at 0.5 and 1 lb/A. Subplots were established by disking a 
24 by 660 f t. strip of the main plots. three weeks later the entire 
field was disked t o prepare a seedbed for planting grain varieties. 
Varieties of wheat ? oats , and barley were sown in twelve foot strips 
perpendicular t o and across the herbicide plots. , The barley varieties 
were Rojo , Grande» California Mariout, Arivat . Tennessee Winter, and 
Atlas 57. The wheat varieties were Onas 53 ~ Ramona 50. Yaqui 54 , and 
Sentry Durum. Oat varieties included Curt» Ventura , Indio . Sierra, and 
Kanota. Six months aiter planting» t he. height and yield of each variety 
in each herbicide plot were determined. The field was then burned and 
disked. 

Seven months after treatment the entire field was furrowed to 30 
inches and each herbicide plo t was planted to 13 varieties of agronomic 
and vege t able {"raps, The effec t of residual picloram on the various 
crops was determined, Very few bindweed plants were found in the 
treated areas , These were spot treated with picloram at 0.5 lb /A. 

One year a r t 6r t he initia l t r eatment the entire field was plowed 
and disked and fer ti lized, Two months later the entire f ield was disked, 
furrowed , and planted :to 22 varieties of agronomic and vegetable crops 
to determine their t olerance to picloram residues at this time. 

There was a sign i f icant reduction in yield of al l the varie t ies of 
wheat, oats~ or bar ley planted af t er treatment with 0,5 or 1 lb / A of 
picloram, Redu(: tions in height: occurred for many varie t i.es but the 
height reduction was not necessari l y correlated t o y ield reduction. The 
greatest reduction in he ight and i n j ury occurred wit h wheat varieties 
with the least reduc,t ion with the oat: variet ies. Eight months after 
tr'eatment D field corn ~ swe t corn , sorghum and sudan grass were not 
injured by the res id~al he rbicide. Crops showing slight i njury were 
sugar beets and wa~ r melon. Those showing moderat e i njury were canta= 
loupes and tomat0es. Crops killed or severely inj ured were blackeye 
beans , bush bean s , ~otton, peppers and sesbania. Evaluations of the 
winter planted crops a r e bei g made. (Universi t y of Californi a , 
Riverside.) 
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SOIL INJECTI ON TESI S WITH TH OCARBAMATES 
AND OTP,ER HERB!'"'I ES 

R, A, Gray , D, R, Arnckl ev an ' A. J . W ierich 

F~ur thiocarbama=E he rb i c i des wer e compared on green h ouse tests 
to de t E i n e he best OCF ?or c nt r o~l i_ g eeds i n sugar beets by the 
svil iure,' t ion method, EPT" , PEBC R- 206 ~ and R-1856 we re each injectedo 

in two s t rips 1.5 i.ehes ~_ep i~ th e soil ae a dis t ance 1,25 i nches on 
~ach sidE:: o:: ~ and paral h. to , a row of 'r .gar beet seeds, . Each compound 
was tes ted at 'hree ra ~ s, The e s t s -;,ver '::: c arried out in : 4 " X 20'1 X 

2+ " meal ':lats fil l d w-: ~ 1. amy sa d, Sp"" ds of f i v e d iffe r ent spe c ies 
of weeds were p l a . t :- j / 8 i ch d o:cp in r ,ows perpendicular t o the jected0 

strips The resu lts i. j:!. 'ad tha t . hE be st treatme: n t with respe t t o 0 

s~fE:Y to t e crop a d g~od weEd co t ro l was PEBC injected in eac h s t rip 
a t 17.4 mg per linear 'out, The weed control last ' d longer with R- 2063 
than wi h PEB( bu' was poor ,=, r ' I'l " r: h R~ 2063 i n t he e arly stage s 0 ': ~'7eed 

growth and _he sugar be t s showe!d e ss gr ow-;h . an in t h PEBC t reatment, 
EPT~ a t..:.. mg p" r ':o .:: t ·j i :l _ 0 ' i n j u re he s ugar be: sa d gave f air 
weed con t rol s wh i le ,7 m~ ptr :: uo t gav e 6X{: ~ l l ent: w_e.d " antral but 
severely i n} r e d th s ugar b E. ts, R=l856 a t 26 mg per f oo t c on trolled 
weeds f a i rly w 11 for thr ~ Wt~ks wi t hou t inj J ri g lh~ sugar b et s, 

Sim:L ar greenhou sf;; i=jec i on tests wer~ r un on corn with EPIC. 
EPIC + 2 ~ 4-D,. R- 1910 a n.d R- 1856. R- 1910 a!'~d R=1856 c au s e d t he le ast 
crop i p..] r y , Si ure y OU! c r n plan ts hau e la i v e l y' long r oos t hat 
pick \.:'.p ::hE hE.rb ~c l. d '"': : .om .he ~nj c i on s -: rips~ i was di fE icul t to 
cancrol the weeds al ~ t e wa" 0 the c n t r of ~~ corn row without 
injur ing t tL corn . Thi . .3 pr ';)bl s - '1;'I7a8 sol" '~ j by i.n j .c "ng R-1 9W a 8.7 
mg per foot a t. a dls t a n.:?E of 1. 1.5 in.c he s or" - a e '!) s id . 0: hE: corn row 
and EPTC at 6,5 mg pe r J w t n x t o the R=1910 stc ! ..p s 2,5 inches ..:urther 
out. 

1_ smaP -l.~l pl o o. s ~n a loa so i ~ EF1C ~ , n : + L. =D~ R=160 7 ~ 
R~1 85 s R-Ll an d Rc, ~ 63 ~;J r2 ac~ura':t21, i njel.tEd ).,,5 L........ he s eep a nd 
1. 25 i .ches on t-. a e:h s i.de'. .)- :.h· .or row, Onl ." EPT':: + l p4 =D n . l) at 
6 . 5 mg: p r foot a nd R=1910 a t. 8 ,6 mg p e r ioot~ g a-: €:! good c o r o l o f the 
We .ds without in 1" r l.n):; thE:' ..' .Jrn 0 0 much. Injt'<: iL.g E:P'T ~ at 13 mg per 
foot 2 i ,_:he s i r om thE: C C} :r ow a l so co .. t r J l l e j t~o; wee :is i n t e c or n 
r w withou t i ::j".!.ring t h : (. r JP ~ bu t: ip ' E: c ' l.'l.i;, t b~; same amoun t 1. 25 i n ch es 
f rom ' , 6 ~ orn ~ a J s cd ~c! ~ry. 

I n a " s t "iN e r e i ~ ~: f- r;:.n:: ra 'e s 0:' [ PTC wet c. L j ec t e d L 5 inche s 
d e p . the width o f the wer d _ rt r ol ba nd ~r as6 :i from 1.4 to 4. 5 
i nc s s as th ra e c:~c rt~aE e d ': rom ,L to :,; mg per f oot ~ bu fur t her 
L:.CT 02 as e s :1.... ra:.e a:ls:i onl ': s ma.' l i.n ~T _a s " s i'!:'. ban d wi dth , When 
EPIC was lnJ:::c t Ed i '1 t o d : ':':~.ln rIC t y pe s o ~ s o I s ~ h wid st ban d s of 
Weed c ont ra :!.. -,tJ T ·,,' obta~- \;, j in t~e s a d'. 8 .)i 't s, l' ~ bau wid t hs e r e 
ab.Ju t h I:... same s f ze i.n sa: l.d) loam ~ loarrt a- d (:l a :' soil s an' mu ch s ma l l e r 
i n pe a t . I a ! t;: s .... on tIk _.f c 0 ::: j~ p , o .t injecT"ion~ EPTC p r oduced 
t h e N'iJ Es ba~j s £ w t;' l l. O(,t'. ro . w'ltn i ~ :_ !ct · d 1 l:lCh deep. The. a e ivit y 
wa s r educed sl ~g Iv at: :nE- 1 . 5 inLh dE.p t h a d allI'" st el _mina tcd at th 
3 i nc.h d p th. 

1,44. 
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In another gree~40use test j 52 commercial and developmental herbi
cides were tested ::or the control of five diffe1!ent: weed species by 
injecting them in 4 loamy sand at a depth of 1.5 i n£hes at a r~fe of 20.6 
mg per foot. EPTC was the most effective of t he herbicides tested by 
this method, Other herbicides which showed sotne promise by injection, 
in decreasing order of activi.ty ~ were EPTC + 2.4~D ~ bt~macil, R~1607, 

dicamba~ R-19l0 9 PEB~ ~ fenuron and R-4572. (Stauffer Chemical Company, 
Agricultural Research Laboratory .) Moun ain View o California,) 

FA~~TORS INFLUENCING THE EFFECTI VE USE 
OF SINDONE (D-263) IN SUGAR BEETS 

R, A, Fosse and K. W. Dunster 

The alkylated acylated indanes represent a new group of pre-emergence 
grass killers , Two of these ~ Si ndone and Sindone-B. have provided annual 
grass control at rates well tolerat e d by sugar beets. Sindone-B appears 
more active on grassy 'weeds but may be less s e lective than Sindone on 
sug~r beets at equal rates. 

Sindone resists leaching in the soil and he.rbicidal effectiveness 
is improved by shallow incorporation, Preliminary tests indicate that 
Sindone is taken up by the emerging coleoptile as well as through the 
root zone. Placement of the material in the shallow weed seed zone 
seems best as deep incorporation may result in unnecessary dilution. 
Thorough. shallow i ncorporation with power driven rotary tiller type 
equipment will provide optimum sugar bee t self>:::tivity. 

Growth chamber studies conducted in Canada indi c.ate that tempera
ture may be a factor in terms of sugar beet tolerance. Beet tolerance 
appears to increase with increasing temperature. 

Soil texture may be a factor in terms of sugar beet selectivity. 
Greenh6use trials indicate that finer textured soils increase tolerance 
levels. This relationship has not been verified under field conditions. 
(Amchem Products ~ l!'..c., Ambler" Pa.) 

R- 7465 , ;2·0.~-NAPHTHOXY)~N ; N-DIETHYL PROPIONAMIDE, 
A NEW PREEMERGENCE HERBICIDE 

R. Ao Gray ~ Do R. Arnek ev and D. Ro Baker 

R- 7465 is a new selec tive pre.emerge ce hexbi c ide developed by 
Stauffer Chemica l ( ompany which appears promi Sing for contro l ling weeds 
iri - tofuatoes, tobacco. cotton , peanuts , soybeans , cabbage and other cole 
crops. R-7465 is a w i t e crystal line powder tbat . as a ve r y low solu 
bility in water, I t i s soluble in a ceto e but: 1.s only sl ight l y &Oluble 
in most organic so l v"'nts It i.s form l a ted as a 50% wet tab l e powdero 

arid as an emulsifiable c o centrate contai.ning 2 lb of active ingredi.ent 
per gallon, R=7465 is relat.ively nontoxic to small laboratory animals. 
The acute oral LD-50 for male alb i no rats was greater than 5000 mg/Kg 
and the acute dermal OD rabbits was greate r than 4640 mg/Kg. It was 
non-irritating to the eyes of rabbits. 
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R=7465 is r elate d struc t u rall_ to auxins of the naphthoxy type 
that c aus e mal f o rmat ons . ill broadle:a f plants 8im < l ar to 2 9 4~D, However< ~ 

R=7465 does ot show th~ se hormona _ yp. 3ymptoms on most broad leaf 
plan ts and is mu .c.h morE a :- t h ,_. in control l:i , ~g grass we e ds than brolldlea£ 
we e ds. Crabgras s grown 1.£1 so i l tn: a t~d wtth R= 7465 doe s not emerge f rom 
t h e so L " but othe r grass IS emerge ~ stop growing a n d succ.umb soon. 
Susceptible broadl!::af w",~d s eme rg n ormal ly ~ bu t soo show sev ere stunt= 
i n g D injured gro'wi g po iO:. :; a n d fina lly s u c c umb. R-746.5 c ontrolled all 
grass weeds L .sted prE E:!I\;'T~",nC6. at .::. I b / A ~ f i~ld tests 1. California 
i n a loam so i l, ThE;S €: i n" lud<7.d wa tergras s ( bar .~ardgras s ) 9 smoo th crab
grass ~ hairy c rabg ras E J gr ""n f ox tail» Y611 w f ox ail~ wild oats » 
pere rmial r e gras s 9 a nnua l b l ue"g r ass J a n d o t h e rs. Br oadlea f we e ds 
controlle d at. 4· l b/ A 1.:<:n..:. l >.lded r edroot pigwee d v prostrate p i gwe ed, 
lambsquar t2rs ~ rurs lan~ ~ pla n tai n:) henbit~ ragwEoe d ~ carpetwe d and 
curly dock . 

I corporat o of R-7465 i n to the s o il at a depch o f 2 to 3 inches 
increas e d the h e:rb L... i dal a d ivity so hat onl } 3 I b!A was required to 
give good weed ('o :t:. t r o L luc.orpora i n at 2 l b/A gave good weed (Co lD\trol 
i:c some soils, Ie Ca l i f orn i a ~i.e. l d tests s R-7t+65 appeare d ou t standing 
f o r cont roilln g w Eds in dirtc t s eed e d tom.atoes and at least a two=fold 
sai.ety marg i n was obs e rued , R=74 6 was a lso saf on transplanted 
tol?ac co, Soil ' nc.orporation a t 3 l b / A .: ontrolled weeds 9 whil~' n ~nJury 
to tobac co was obse r ve j at rate s as high as 12 lb/ A, G ttop appeared 
toleran . to R- 74·65 wh n incorporat e.d pre plant a t 3 and 4 Ib / A or when 
appl i d pre emerge:.r-.t. iC< a t 6 Ib/A. Ot h e.r cr ps which showed goo d t olerance. 
t o R=7465 at 4 lb A i lude d p e a nuts 9 peas p bean s $ soybeans 9 lima beans" 
c.abbage " brocc o U . 9 Br u sse:l s sprou t s 9 Chine::s e c abbags 9 ~:ol lards 9 radish" 
turnips" rape 9 s U' i lowe r 9 okra J e ggplan t and wat e r melons, 

R=7465 also appE-ared promis ing t or c on tro lli:::lg perenn ial wee d s 
i n c luding Bermu.dag r ass 9 j ohn s oo.g r a ss J qu a c k grass a n d DLtgrass i n. areas 
along d i t chbanks 9 ~: i e 1. d borde r s an d t her n on=c rop place s, For t h is 
purpos €·s t h e mat .;rial '.,,18s i n c orporat e d i to ht:'. so~ l 3 t- o 6 inches de ep 
a t rat.es o f 6 12 ~ b /A 9 a fte r fi r s t work ing lE e x i s ting s .a ds of 

'we~ds i nto t h e soil wl .th a d i s c. R",74.6 5 was als o u s fu l f o r selectiv e l y 
con tro l ing Bermudagras s ) -rabgras s a~ld h e r weeds II! d i ch ondra l aw'Os 
when applied prep. a[":'9 pre eme r gcnce or poste:merg tSD.c o:. 

In leachin g t ;: s t s r u. in soil c o l uITLTJ.s ~ R~ 746 5 mov ed vcry litt lE:, in 
most so U s. Bioassa7 s r un on S Oi l from f idd plots ShOWE1 that R- <+6 5 
disapr e ared slow y f r om t he so i L Fhotod t:composit i on an i v ola t il i t y 
studieS showed h ac.: t h~ h 6rb i cida l actl.vi t "· of R~ 7 4 65 -;'\/ as re<1uc~d 0 l y 
s l ight ly a f cer xp s re t o sunligh t for one we ek on thE sur [ a ce of dr 
soiL ( St a u f t. € r Chc:m · c a l Co . , A r icul tura l R,,~ s earch t :e n 'er » Mounta i n 
View, Cal Horn i a, }) 

DR f1 \-:HARkTER STIeS OF 1 WERT EMULSI ON 
ANn PART CUlATE S RAYS 

( , R. Kau pke: 

App licat i o s of 1 Ext emulsion s p rays (Ne r e made tAli h j e t n o zz les 
on a S .earman bi plar" and broa d ..: asr nozzle s on gr Ull e quipment . 
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A particulate spray was applied wi th hollow~cone nozzles on aStea~ 
biplane. Deposits up to one-half mile downwind were analyzed f or ; 
fluorescent tracer content. 

Invert emulsion and pa'rticulat e sprays produced signi ficantly less 
downwind deposits than conventional emulsion sprays. 

An invert emulsion applie d by aircraft produce d approximately 90 
times more deposit 100 feet downwind thanwhe.n applied by ground equip
ment. Difference s in total atomization and (' i.r cu l a t i on cr eated by the 
aircraft wake wer e maj or contributing fac tors. 

When applied by aircraft ~ the par t i culate spray reduced downwind 
deposits near the treated are a more t han di d the i nvert emulsion . 
(Department of Agricultural Engineering , University of California, Davis.) 

CHEMICAL BRUSH CONTROL AND CONTAMINATION 
IN FOREST WATERSHEDS : A PROGRESS REPORT 

Logan A. Norris ~ Machae l Newton, 
Jaroslav Zav itkovzki and David Grie.ner 

The research presen ted he r e was designe d t o assess t he t ype and 
magnitude of environment al contamination which r e su lts from the aerial 
application of herb i cide s to forest land. This program r epresents a 
joint effort by the Dept . of Agr i cultural Chemi s try and the School of 
Forestry at Oregon State Unive rsity i n con j unc t ion with t he U. S. Public 
Health Service. 

The ultimate goals of this half comple t e.d five Tear program are (1) 
to provide the land manager the data necessary for the evaluation of 
sp.ecific brush control operations in terms of p-nv irol1..rnf:'ntal contamination. 
and (2) to provide the s c i entific basis necessary for the formulation of 
sound forest spray polic i e s . 

Toward this end t he re.s earch effor t has been direc ted init ially at 
determining the l eve ls of herbicides in s t reams which flow from treated 
areas. Additional s t ud ies have been concerned with the rat e s and path
ways of herbicide degrada · on in treated fo liage of woody plants , forest 
floor litter and stream water. While most of the.se studies are contin
uing~ s~fficient data has been col lec t e d t o warrant a presentat ion of 
sorrie findings and conclusions at this time: , 

An intensive program of stream sampl i ng for t he de t ection of 2.4-D, 
2 , 4,5 - T or amitrole has been carried ou t i n t hr ee areas of the Coast 
Range of Oregon and in a sage brush t ype i n easter n Oregon . The results 
obtained to date show some apprec iable di f e r ences i n th e leve ls of 
contamination and the l ength of persis tenc€ depend i ng on t he type of 
area treated. Dif f erence s among chemi.ca l s are also not ed bu t i t is 
believed this is more a f unction of the type of area tre a t ed and the 
season of appl icat i on tharl. a funct i on o f the chemica l appl ied . 
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In general whe r e 2~ 4~D or 2 ,4" 5=T have been applied as dormant 
sea$on sprays i r:. t h r;,Jas t Range th~ l,~' e ls of contamination are low 
a:r.d t he time of pe rs i s tenc ' shor t,. nc "'ntrat i ns greate r than 20 ppb 
are uncommon. Hea y rai' s ;n t he fa l l a "t:e r applicat i on f aile d to 
introd~ce measurablt;; q ant il lES of he rb i cide into the streams sampled. 

Concentrat i ons o f. amitr o l,;:; rang i ng from 30 t o 450 ppb have been 
found' immediatel y b low trat .d areas shortly a _t e r spraying in the 
C~ast - Range . However a 10 0 100 · ol d decreas~ i n concentration was 
observed in 10 hours. Sampl i ng stations a mi le", f urth€' r doWltllstream 
failed to y i eld s amp. ~, S con t a ini ng mea s urabl e quan t it i e s of amitrole. 

In eastern Ore got". con t::.n t rations of 2 A= D '1.0 10 ppm have been found 
in streams flowing ':rom tr e a t e d areas. The le .gth of per sistence also 
tends to be longe r. 

Factors o f topography, density and dis t ribut ion of br s h cover, 
charac t er of the streams , season. o J.. applica on and the ph ' sical layout 
of the spray ar ~ a are a l l fac tors whh ' h are be.l i eved to be important in 
de termining the degr.? of ' on tami na t i on which wilt r e sult . The se 
factors are discusse d in terms of the r esults pres ented. 

St udie s with :t.~4~ D and 2 ,4 , 5-T in f ore s f loor lit-ter have shown 
that bot h chemic a l s are degrad d but a . diff r en t rates . Re lated stu
dies of the influa.n "e of s e e ral chemical f ae ors on he rbicide 
degradation in l it ;J r are nearly complet e. In.it ial observa t ions indi
cate that formu l a tion , t ype 0':, ,;. arr i e r ~ an ins - c t i cide and a 9 ther 
herbicide may a i, be f a t ors whi ch influence th_ ra t e of degradation of 
2.4-D in litter. 

Experiment s ,0 dc t rm.i.ne t e pa , way s of de grada ion oi' ~4=D in 
treated foliage of blg1e a" map ' <-; and re>d alde r ha e shown tha t t he rate 
of appl ication and t he speci_s tre a ted L fl ue,::..:e t h propor t i on o f the 
total che leal r ~ oy'e rE,d wh:L ...h i 3 idEen Hied as u .al t :r d herbicide. 
No f f e e t on the pa t h:wav of deg radat.ion \Va ' ~v ·d~n t . I t has been deter= 
mOned that thE me t abolite s ""h i h are f o 'nd in gr t ac:e s t: qua:::lCi t y are 
herbicide~plant (.o,,-stituent -comp lt::x e s which l i brate . ~ '-,=D <,) ac i.d 
hydrol ysis. ThE; a !.:c-- mula t ion : other me; t abol i ,: tos has n~ t bee obser ved. 

An t her study has b .€ ;:: 0 ,:,er n t:d with the. loss 0 s eVe ral herbi~ 

cidi:-os from impound£:d strEoam wa t:r . l'hto ana l -s i s of samp lr.: ~ i s near ly 
complet € o and the da !::a will be "' - ady ~or pre sern.t at i n short lyo 

St udies whi.ch r emain to be done are ou t 1 in<:-!:d0 The r ii;; s ul!. ts 
obtained thus far are di scus . Ed in terms of t he poss i ble hazar d f rom 
che.mical brush -co __tro ope,rat.l. -JUS 0 :- , =or s t l ar.ds 0 In ~ r e=,ce s t o the 
more general CaSE) of t h app l i ca i o 0 _ many differ ent t ype s of chemi= 
cals in the forest are. cons id 'r ed. 

This research was scppor t ;d by the Uo So Public:: Hea l h Se r vice 
Re search Grant WP 00477, fron! the Divis ion of Wa ter Supp l y and Polution 
ControL (Oregon Agri . fp :; . a . ~ On ':,gc)n St:a t s Univers1yo Cor val lis. ) 
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FOREST UGUl.ATIOR WITH CHEMICALS 

Michael KewtOlID 

Timber needs for future generations must come from depletion-of 
virgin timber stands, and/or delibe",ate cropping of second=growth lands. 
To date, much of the harvesting of cU d-grm.yth forests has resultfJd 1a 
second~growth stands of popr speci~s composition and stoc~ing. MOre~ 
over ~ virgin forest inventories are de.pletable ~ ah'lO have a distinctly 
limited future Increasing use must be mad~ of second=growth land to0 

meet our cimber needs, a~d an enormous e f f ort is needed to bring these 
lands into maximum productivity. Fortuna t ely 9 opportunities exist now 
for chemicals to replace much. of the physical e ffort of forest: 
improvement. 

Chemical forest management be~1ns with reforestation. Chemicals 
are needed for animal repellant and weed control ~I'i the.fi.eld, plus 
fungus and insect control in the nursery. Seedli.ngs of "esirable .•species are -often choked out by brush land cull spec i es ~ ·~nd· selective 
control of undesirable vegetation is needed on millions of acres. 
Dense stands must be thinned to avoid stagnation, Th1rtning by injec
tion is effective and cheap, Species composition in young and mature 
forests can be regulated completely with low=cost injection and aerial 
treatments. Mature timber may be killed for seasoir.dng on the stump to 
avoid high logging costs of heavy green timber 9 Stands m.ay need pro~ 
tection against insect epidemics a t any age v 

Most chemicals used in forest regulation are l ow in toxicityo Net 
increases in jobs will result from chemical use s imply because work may 
be done that has been economically unf easible until DOW. Unit produc~ 
tion costs may be reduced by chemicals at many stages i:o the development 
of most forests. The immediate task is to adapt e~isttng·technology to 
operational conditions throu,ghout .the world o (Oregon State Univers ity 
School of For~stry. Corvallis.) 

EXPERIMENTS WITH CACODYLIC ACID AS A ONE SHOT 
SILVICIDE FOR THINNING CONIFERS 

Robert W. Smith 

Serious overstocking in many of the nat i on"s young=growth conifer~ 
ous forests preseLC1,ts one of the gr eatest challenges t o f oresters t oday. 
The magnitude of the annual losses in growth and yie lds due to severe 
competition in dense stands would s t agger t he imagination of any 
fores ter. -

Currently~ precommercial thinning of conife.rs is done mechanically 
on a relatively small scale, The lCosts of this work are high~ ranging 
from $12 to $60 per acre and averaging $20 to $40 per acre in typical 
cases. With the increasing backlog of thinning an.d the t rend toward 
maximum yield forest management~ r e search in chemical t.hinning has been 
stimulated, 
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Ear1y - exp~riments with .st>dilOm arsenite proved that the basic 
" 

concept 
of chemical thinning ~'as' sou:nd (l" 2p 3~5). However p chemical thinning was 

, • • flargely discontinued because of the abs 1l).ce £ an efficient application . 
system and the lack of a fast actng J effect ive~ low toxicity chemical 
which would not translocate through root gra. ts, .

New Technol gy 
' 

During the past few years~ s everal :important breakthroughs'nave ' . 
occurred which promise to provide a ...aster p less costly system of pr~  ,/ 

commerc ial thinni ng " 0 

, f 

The first r port of a break-through came in 1963 ~ when a New Zealand . ! I~

consult ing forester ~ Jo Lo Harrison~ Smith dis closed the results of his . .' 
experiments with cacodylic acid and a tree bor ing machine on Monterey 
pine (Pinus radiat~ Do Don) (4)0 As a result of this work ~ mechanica! 
thinning has been replaced with a low cost chemical system in New Zealand~ 

Exploratory t <ests on North American_species in 1964 i ndicated that 
a solution containing 30% cacodylic a c id l equi valent was effective as a 
one shot ~i1vieide on pine s and hardwoods i n the Lake States (S) 0 

The results of the early t e sts i ndicated that a more cpncentrated 
formulation of ca-cody l ic acid might reduce the volume: of chemical , needed . 

I for practical fie l d application and resu.l t ,!\~n lower handl ing cos ts 0 

" .1964- 1965 FLe lj Tests 

Duri.ng November D 1964 ~ tests . were insta~led to de t e rmine the 
efficacy of a 50% solution of c acodyl ic ac id ' as a one shot silvicide 
on red p i ne (Pinus resinos~ Aft. ) a!ld ja<.'.k p one ( Pinus banksiana Lamb 

. f 
0 ) 

in Wis c.onsin o 

The jack pine were plante d in 1946 at a spa iug of 4 x The 
average doboh , was 3 . 8 inches and t he diam t er range was 2. to 5 inches 0 

The red pine were r JaiDlted at a 5 x 5 spacing i n 19470 The average 
d.boh was 4 0 5 inches and the diameter range. was 3 t o 6 i nche s 0o 

Th cacodyli~ acid was app lied to a single ~ inch diame ter hole 
three f eet above th~ grou d wich a mete r ed syringe Dosage s were 0050 

ceo and 1.0 ceo per i~ch of d.b . h o 

1ANSAR 160 is An su Bs tradename f or as:) i um cacodyla te sei l u t ion con~ :,.taining the equivalent of 30 wt, 10 ca codyli.c acid or 3 .2 5 pounds per ga llon, 

2SILVISAR 510 Tree. Killer is Ansu l Us tradename for a solution 'contain
ing the equiva lent of 50 wt. %of cae d -li ..: a<i;id or 5.7 pOll ds per ga on . 
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No effect was noted until growth began during s~ringo 1965. By 
May , the jack pine were more than 80% crown-killed, The red pine were 
slower to respond , but by July practically all of ~e treated red pine 
and jack pine were dead and heavily defoliated (,rable I ~ . 

.'J 

Soon after death , some of the t'reated ja.6k pine were moderately 
attacked by the bark beetle ~pini. Clo&E! examination revealed that 
the attack was confined to the areas of the bole into which cacodylic 
acid had not diffused. There was aLso evidence that many of the beetles 
failed to complete their life cycle. This stand will be watched closely, 
although no insect build-up appears likely. 

TABLE I 

Pines treated during Novembers 1964, with 1 injection of cacodylic 
acid. 2 

JACK PINE RED PINE 

No . Dosage 
Trees ceLin dbh 

Ave. % Crown-Kill 
Days 

After Treatment 
171 283 

No. Dosage 
Trees ce/in dbh 

Ave . % Crown-Kill 
Days 

After Treatment 
171 283 

8 
8 

0.5 
LO 

79 
93 

99 
100 

8 
8 

0.5 
LO 

6 
24 

94 
100 

A second test was conducted in April ~ 1965 , in the same stands using 
the same method a,~d dosages . Within three weeks results were evident on 
Jack pine. Within 10 weeks both jack pine and red pine were heavily 
damaged. Defoliation was occurring on most of the jack pine and on many 
of the red pine. The results are reported in Table II. Activity of ~ 
E.i'1i on Jack pine. in this test was similar to that in the November, 1964 
triaL . 

TABLE II 

Pines treated during April . 1965. with one injection of cacodylic 
acid . 

Ave. % Crown-Kill Ave. % Crown-Kill 
Days Days 

No . Dosage After Treatment No. Dosage After Treatment 
Trees cclin dbb 25 __ ~.74 136 Trees ce/in dbh 25 .74 136 

8 0.5 54 100 100 8 10 82 88 
8 1.0 61 96 100 8 8 82 98 
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Another test was inh iated ,-,V.Jf\e 30 ) usi':lg the. saine method end 
dosages 0 Res'i,;,lts wet' (;t. appar-ent mucb €la.r 11e:r :(;-:b.a:n in;previou$ tests .. 
:!l!!lldi~ating m.ore rap i d uptake of the ca~odyll ~,c add,dUring the a~U.Ve 

~ .. " •• ':'a ~ , growing s&.aSOln. As in. aU pr evious t ests ~ no trans1o.cat'ibn ' . C)f'eM~ ,. .' . . 

d:;rl:ll.c acid ~hrouih root gr a ft s (ba kf.l~sh~ was observed Q The t",~uU:a 
".' .' 

ar® repo~ted 1~ t~bl~ IlIa 

Ips pin! atta,.;:k ~Uts e.Xt.ren!ely light ~ this test ~ Expl0t'~to:&.; 

trials with cacodyU.e 8.c:id. on j ack pine during Augus t:~. 1964 1) also 
 0 " , 

r~s\Jllt®d in no appr~ciaj,1.e 1,,$ attack. rh1e inc1ic.at®s that treatment· 

of jat.Ck p1fV.~ bt1ltw~l!\ 03'( e ~Se,pteinber may not cause an 1neteee~ l1.1h ". ', 

~ ~t:ll.wityc 

t~ 
I . 

, . 
'. 

I \ \. i ~ I: 1 '\ r 1 . , .... 
Pl~estr~~~@d dU~ ~~v l t 6S p vith O~ ~j~~tion of c~~od,li c 
ad.d~ . *', ~, t" 

," 't' .. ·~I1''''· 

~ ..of' ~ ';I " ' . JO',' '. 

JA(;K PINE RED PINE . . , 
A'Y®o % Cro~,~i{i.. u. ' • Ave~ % CrO't-tn>",J,{:i.ll, ·:· ,:;",J: \,•. 

~ys I ,',," Days ~_," , 
No o ~SQg@ Aft,~r treat mE;f:'(t~ ~~c !los-age After t:teatt'lll!lnt "-t 


Tr®®.s ~cliIDl dbh 15 14~==6~1-==-===T=r~,~~a__ 4bb . __
' c=e~l~~~~~~1~5_~3~i_e,~.~~=~.~ 
.... 

14 78 . :82. 
43 100 100 ~ . . 

.., : 
\ ,.. 

W~ry itmpr@ss tve results wer~ :rspo:rted: by the Bureau (If t u Um. 
Affairs at t he NortheJ!"t:\l t\iheyenne Agency in Lam~~ Deer" Mo!lt ana ~1). '.tit~ 
purpos~ of this t.e s t: was t.o check t he ef£~c\d..v\eness o f h@ 30% solut!Oft , " ... 
of <ca<codj;71i~ acid equi"wal~ BS lJ. 0'Ml s hot silvic i de on pond.e'rQoSa ,iM .'<Linus F2nd· · ro~§l. Lamb ., } <> . 

Tr .satmer.J:s b .gan in bte May :> 1965 and ~!w@~ 1lilmltU late ~" 
19650 A t otal of 100 tr~s raug-Lug f rom twe i neM8 t:<o lmiMl lDehes d ..buh. 
'Wer~ t.r~at<tido Ca©od;r;ti~ aci4wa.sappl i ed m a single hol e at aue LQQt 
or thrii!~ f®et above t:h~ ground . Dosage.s biTU ~ 1 ~~ al!!ld ~ ~c pC<!" iMBv 

of d.bah. (7)0 ' ' 

~sults ~@r~ SOO1lil wisib16 0 W1thtn two weeks after trea~ut all 
of 'the trNs w@r@l J!I<ftrti.elly Cl'QW kU.lec1" With!.m1 f OUll: ~ tr~, libf) _ 
i~~b@a d~bah. ~d b®~~ '~re 800100% kl11~~~ W!.thi1lil ~i~ht weeks vft¢ 
tua:1y aU. of th~ tttt®€I.hl ow s ix !mlCMlS do boho WU6 dtlad a t both riiosiil.8~ 
leW<l:,h alllld tr~@fj e~~ t(l) l1ili~ li:iJlwes d ~ !:t o 8w-erag@d 96% dud (n, 

~ 1lil@®dl@s ~f thtl treated t ree s f61 ' to tDe ground when t he t r6 -S 
'lv~rEl shaken f01Ul1" weeks aft 'br treatment" At th$ ~d of eight~9 ~ 
ri®edl .....s .fell r~ad11"}v rn. Thi s would 8r~at1.1 red~ t he f ire hasard 
compared with mechanical t b inni ng which rf;:su lts in a graclua c:1ry~ -of ' 
the slash ower a r elativ@ly long peri od of t ime 0 

http:With!.m1
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Percent cr~-kill of ponderosa pi~~ tr~ated with on~ injection of 
a 30~ 801uti~n of cacodyl ic ac id. 

l Crown=Kills •Dosage k't'llCat:U.lOn of Number 'tnspe~tlon Interval .. ., .. . 
cclin dbh AEElication Trees 2 wks 0 4 wks'o 8 wks.". t •

• 
1.0 1 foot 5S 45 90 99 

2·. 0 1 flOot, 48 52 ~l 100 

1.0 3 f~e:t 47 

" 

46 90 '99 
2 0 0 :3 feet 50 59 92 100 

Averages 200 SO 9IL 99 

Instead of forming a da~gerous ~ontlnuity of heavy f~l on the 
forest noor~ thl11l t reated steu remailm obs<cured f roa!'. v iew bJ> the expand= 
ing crowns of r eleased crop trees. 

Another '-less conspiclllIolllls advant age of chemi«:al thi'illll!!\ug is the 
reduction of subseq~ent timber losses due to infections of root rotting 
fungi which somet imes i@iect residual crop trees wia sewered stumps and 
root graft s. 

I,:' 

As a result of the above tests and any exper~~ts on other 

coniferous species not reported h@l)r tl v it can be 4:;;,;)lucluded that the 

first prerequis i t e f or a :fas te l ow cost system ' of ch~cal thinning is 

a real i ty in that o~e shot of concent rated cacodylic acid qui~kly kills 

and defoliates the crowns of coni fers below 10 inches d.h.h. 


Another sigrd:: i cant advance was receml'" ly r eported by Michael Newton 
at Oregon State UlThiversity. Newton .'dis cl osed his invention of an auto= 
matie i nj ecting ha che t (Hypo=Hatchet ) capabl e of inj _c ting small 
metered dosages 0 ": chemical cqncentrat e int o the saps,t:,re~ of trees 0 

Extensive field t esting s ince 1963 p i dic.ate.d that ca odyli~ acid was 
the mos t eff ec t i ve and conomica1 s ilvi ide for precommer cial thinning 
~~ Doug1as fir {Pseudotsuga menziesii~ . 

The most r ece!lt t rials with he Hypo =Hatchet and ccn~entrated 
cacod 1i c acid so]:.u i ons 1 dicate that one whack with the hatchet set 
at 1.5 cc. is s uf f icient to kill Doug las=f ir up to 4 i nches d.boh. 
Similar results have been obse r'lred on pi.:nes and true f irs. Ill< one 
test in Oregonp 500 Dougl as-fi r trees 4 inches d. b oh. and ~low were 
eliminated in one Kralll= our using one whack with the Hypo=Hatchet and 

lReprinted f rom unpublished preltm~nary report 19650 Welton & 
Theiler p r. p Fcr~stry Branch » Bur eau of I~ i an Affairs D Lame Deer9 Montana o 
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concentrated cacodylic acid solution. The total cost was about $6 for ' ,'. . : 
labor and chemical. 

During 1965~ tests were conducted with a light weight (12 pound) 
back~pack drill (Hypo=Drill~ powered by a 2 cycle gasoline engine with 
a flexible drive shaft 8Illd auger bit. At tached to this unit was .. 
chemical reservoir which led to a self filling automatic syringe. Usirig 
this system one man was able to elfminate conifers at a rate of5to 8 
trees per minute. In a typical situationj one man should be able to 
thin about3SO trees per hour at a total cost of about $5. The Hypo-' 

" 

Drill shows great promise for use on moderate .terrain and on large cull 
conifers which would require considerable labor to eliminate with 
current techniques. 

It is" difficult to state an average iCost per acre due to the variablttl 
conditions existing on the gro.und. However~ it is now clearly evident 
that chemical thinning with concentrated cacodylic acid solutions and .,. 
the Hypo=Hatchet or Hypo=Dri11 will permit foresters to vastly increase . . 	" .. 
the productivity of the ~ation Q s conifero~s forests in the years ahead.' 
(Forester p Chemical Products lDivision» The Ansul ~mpanyp Mari1!i\etbe p 

Wisconsin.) 
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A PROGRESS REPORT ON THE CONTROL OF PERSISTENT 

PERENNIAL BROADLEAF WEEDS BY BOROLIN R 


Go K. Harrisp V. W. Woestemeyer and R. H. Cooper 

BOROLIN~Borax", p icloram 2%) was introduced at the 1965 Western Wetld 
. ' ?<I, Contro l Conference in Albuquerqu'E:D New" Mexico. Th1:a repOrt 'deals with 13 

tests of BOROLIN in 196 .. and 81 in 1965. The tests were located pr:!i.~ 
marily in the Western .and Central states D ~d the Prarie prov1n~es. 

154 

! ' • 	 , 

,> 



The species tested were field bindweed ~ Canada thistle ~ l e afy spUlrge. 
Russian knapweed ~ toa(i ' lax . and bur~ragweed o wi th the emphas i s i t. that 
respective order. Soils in the studies were medium to hea 'Y t€xture. 
The precipitation in 1965 was above norma l . The plots were 10 ieet 
square,or 16 . 5 f ee t square. BOROLIN 'was appl i ed with a shaker can. 

The data from the. 1965 'tests indicated in s e e ral instances that 
50 pounds of BOROLIN was satisfactory and that " in general o 100 pounds 
of BOROLINgave satis::actory control of the pers i st.:mt. p8re.nn al broad
leaf weeds tested ( Table I). erta i n per nnial grasses . s leh as blue
grass. were observed to be tolerant . Some r feg i on s appearf.1d to require 
less BORALIN t.o give satisfactory control (Table I I ) . 

TABLE I 

Control of perennial broad leaf weeds treaced in spring ~ 1965 

Num.ber Pe r cent on trol i n fall 1965 .-
Species of reps. 50 lb/A 75 l b / A 100 lb/ A 150 Ib/A 

Bindweed 15 94 98 9 99 
Canada thistle 14 85 9";' 84 96 
Leafy spurge 10 91 99 99 99 
Russian knapweed 4 63 88 96 99 
Toadflax 4 48 75 97 88 
Bur=r&gweed 2 100 100 10 . 100 

TABLE II 

Field bindweed control with'BORALI N in t hree r~gi.ons 

Per Cent Cont.rol 

Location 5 lb/ A 100 l b/A 150 lb/A 

~Kansas - Oklahoma Texas 66 85 93 
Prarie provinces~ Ne·braska " 81 97 100
North Dakota . South Dakot a 

Intermountain states 83 92 98 

Control of perenn i al broad leaf weeds has proved to be satis f actory 
through the se.cond growing s e ason (Tabl e I -.) = an ss eLt i al feature in 
eliminating these. species . onsideri.ng th i s pets st >" !1 · e ~ BOROl ,IN has 

i( A registered trademark of Uo So Borax and _;}-temica l :::.or p. 
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been cleared for , SPDt treatment of cropland ,rovided th~ pr~ti_ 
from the actual area treated is removed fo~ as long a p@riod •• the 
effects of the herbicide are evident. 

TABLE III 


Control of field bindweed and Canada thistle with BOROLIN on~ and 
two seasons after treatmeht 

Per c~nt Control 

Species BOROLIN ~ Lb/Acre One Season. Two Season. 

Field bindweed 50 52 56 

100 77 82 

150 83 91 

200 92 94 


Canada thistle 50 100 lOO 

100 100 100 

150 100 100 

200 100 100 


Results of f actorial studies showe d BOROLIN (granular f ormulation 
with piclorain) to be equal in pe r f ormance to an equal quant i ty of 
picloram in the liquid formulation (Table IV). 

. : ':'- "':": . . .....,... 

. TABl,E IV 


A comparison of the effectiveness of BOROI,IN and Pic1oram .. 

'.": 

Total number BOROLIN Picloram E, f ectivE>:D.e.ss of BOROLIN control
LbjA Mo-e~~~~~~~E~q~u-d~l~~~~~~~L~e=s=s--r~of comparisons l ,b/A 

73 50 1 22 29 22 

72 100 2 15 38 19 

64 150 3 n 44 '9 

· · · · ~oi ~~ ..,..",- ~ ...... ...... ..-~ .- ....:. ,..... ..~ .. : ~:" .."' ~ .' -.,' .. -.,. ,.. .- -.---. '.,.-... _....... ' 


8 200 4 3 5 -:0' 


(u. S. Borax Rese arch Corporation» 412 Crescent WaY9 AlClaheim ~ 

California D 92803. ) 

NUTGRASS CONTROL WITH FOLIAGE SPRAYS OF TECHNICAL EPTC 


Ro A. Gray 


It is well established that purp le and yellow n.u t grass can be con= 
trolled by working existing sands of nutgrass into the soil with a 
disc and then incorporat i ng EPIC a t rates of 3 t o 12 Ib/A. 
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Incorporation may be difficult around tree s" on ditch banks and in. cer", 
tain norr~crop areas ~ so ::oliage sprays of EPTC wDu.ld be easier to apply 
if effective on nutgrass, HOWE'; 'l1er~' foliage sprays of aqueous EPTC 
solution~ have usually failed to cohtrol nL t grass. Preliminary tests 
in the greenhouse and field showed that spra d n g th", leaves of yellow 
nutgrass with technical EPTC~ using an atomizer~ at s everal hundred 
pounds p~r acre resulted in complete kill o f the nu grass, None of the 
new shoots ~ that emerged af t e r treat.ment from unde.rground rhizomes and 
tubers" survived. Whe.n the leaves werE: pa i nted wi.th t echnical EPTC 
without letting any material run 1n t:o t he crown of t he plant~ poor con= 
trol resulted, However 9 application of as litt l e as one drop of EPTC 
into the center whorl of leave s of the nutgrass p l ant resu l ted in complete 
kill. When a small drop of radioac ' i ve EPTC ( C=l i. l abeUed) was applied 
to the center whorl of a mother plant in a po t c ontai lug s ev,eral 
daughter plants~ the radioactivity was f ound t hroughout the r oots 9 shoots 
and tubers of all the plants in the pot t~wo da ys a -t ra r treatment. This 
indicated that the radioactivity was t rans l oca ted to the ntreated 
daughter plants as well as throughout all t i ss e. s of t.he. treated mother 
planto 

oFurther tests showed that the. emulsif i abl e. concentrate ( 6- E) formu
lation containing 6 Ib of EPTC per gallon9 a lso k i lled nutgrass when 
sprayed on the fo liage or appl ied as a s i~.gle dropo The rate applied 
was about 10 to 40 1b/A by the single drop me thod depending on the 
number of pfants per poto A number of spray additives i ncluding oils» 
wetting agents and stickers were. added to t echn _,cal EPTC t o see if any 
would prevent the vaporization of the EPTG when sprayed on the leaves 
of nutgrass 0 The plants were. held i n an upside down position while 
spraying to prevent the mat erial from runn ing dmv int the crown. 
Under these conditions~ technical EPTC did aot quite. kill the nutgrass 
while adding several oil s at a cconcentration of 2:5%. or using the 6=E 
formulations complete l y k i l led the rmtgrass, 

The results of these experimen s ind icate t hat nu t grass along 
ditchbanks -and othe r non c~ ~>rop ar e as might be. E:T ad i ca t e d by using 
foliage sprays of undiluted EPTC. The dropl e t m thad of applica t ion 
appears promising for se.lect i '?ely contro. l ing flue.grass i n lawn s and 
gardens. (Stauffe r Chemical C:Jmpany» Agr i cu ltural Re s €'.arch Center 9 

Mountain View" Califort~ia.) 

JOBl~SONGRASS CONTROL IN CALI f ORNIA OR CHARDS 

Co La Elmore» La La Buschmann R, B, ': eter ~ J 0 J 0 Rmith and A. Ho Lange 

Johnsongrass is becoming a ve r y s e r i ous weed 1 Ca l iIor i a orchards, 
With increased usage of annual weed nt r ol he rbid.des t he populations 
will increase, 

Experiments WC2re conduct ed in 12 Cal i f or nia ;)rcharos us i ng t he 
materials dalapon and MSMAo The ma t r i al MS:MA was appl ied at 4 week 
intervals at the rate of 4 pounds a c t ual per ac r fo r four applica tions; 
two applf;cations of 8 pounds a c t ual pe r ac r e; ani ) rte application of 16 
pounds per acre. Dalapon was appl i ed a t 4 pounds aLl ua l per acre for 
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fddt ~~plitations at 4 week intervals and at a lQ pbund actual ~~t 
ciCte rate. 

In these studies ttl was found that MSMA at 4. pounds with ticpeated 
treatmftnts gave better t opkill control:' in all experiments. Two Gipplica
tions p£ 8 pounds was-quite effective in some experiments however i.n 
most t~e regrowth was more apparent with higher rates. A sin«1e 16 
pound pe.r acre rate was vi.rtually ineffective. 

In all experiments no injury was f ound on the treated trees. The 
small amount of residue analysis that /is available from frui t shows no 
apparent residue of the untreated checks. (University of alifornia, 
Davis.) 
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