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PROJEct 1" PERENNIAL HERBACEOUS WEEDS 

.Ken W. Duhster, Project 
. 

Chairman . 

SUMMARY 

'Twenty~one reports ·from personnel in 8 states were submitted for 
publication in this section. ' Research was <:onducted on twelve perennial 
weed species with Russian Knapweed,Canada Thistle and field Bindweed 
receiving the major emphasis. 

A wide range of herbicides were investigated with the materials : 
dicamba and Tordon receiving considerable attention. Of the twenty-one 
reports received, . thir,teen include results .with dicamba while eight include 
Tordon results. ' 

Developments of the pa~t year are brieflysummarized~ 

Canada Thistle (Cirsium arvense). Results obtained in Idaho indicate 
stand ,densities.of Thistle may bei~fluenced by soil moisture, inter­
species ·competition and genetic variation. ' Seed Yields varied '.. greatly 
from ' area to area and are perhaps influenced by the wide variability of 
types or varieties observed within the species. 

Results from 3., states indicate effective control may be obtained with 
dicamba . and Tordon at rates as low as 2 lb/A. Tordon may be more effective 
than dicamba at low rates between 1/4 and l ·lb/A. Results suggest short 
term soil sterilization With dicamba. ' . 

. Russian Knapweed, (Centaure'a repens). · Good initial control of Knap­
weed was obtained in Nevada with 2-4 .lb/A of dicamba. Considerable regrowth 
occurred later, however there was enough soil residue toxicity 18 months 
after treatment to prevent grass reseeding. 

. .. .' 

A four year study from Wyoming showed 29 treatments to be effective 
in the eradication of Russian Knapweed. Treatments with Fenac,2,3,6 TBA, 
benzabor and heavy rates of 2,4-D allowed native grass species to' recover 
while eradicating .. the Kanpweed~ 

Black Knapweed (Centaurea nigra). Oregon results indicate that sea­
sonal control of this plant is readily obtained with several formulations 
of 2,4-D at rates as low as 1.3 Ib/A. Tordon and dicamba at 1/2 lb/A 
active also gave effective control. 

. . . 

Field Bindweed (Convolvulusarvensis). Trichlorobenzoic acid (2,3,6) 
performed most consistently in soil .sterilant type trials in Oregon. 
Dicambaat comparable rates appeared somewhat less consistent while tritac 
was . more . damaging. tosllbseque'nt: crops ofgraln~ . 

Foliage ' treatments in Oregon showed 2 )4~D amine to be' as good or 
better than equivalent rates ' of MCPP. or other formulations of 2,4'-D. 

http:densities.of


Wyoming researchezs found 2,3,6-TBA at 8 lb/A and dicamba at 10 lb/A 
provided effective control one year after treatment. Two year observations 
indicate that dicamba may have a shorter residual life in the soil as 
reinvasion is more apparent in the case of the dicamba. 

Leafy spurge (Euphorbia esu1a). Montana research indicates that 
distinct strains of spurge exist which exhibit considerable variability 
in terms of growth and morphological characteristics. The effect of 2,4-D 
and gtbberellicacid -applications on these -strains are considered in this 
report. 

Of 11 treatments applied in Montana in 1959, only atrazine at 
60 1b/A prov1ded complete eradication of spurge as evaluated in 1963. 

Povertyweed (Iva axillaris). - Results obtained from Nevada indicate 
that low rates of several herbicides including 2,4-D, dicamba, 2 $3 ,6-TBA 
and amitro1e can be utilized effectively when povertyweed is growing in 
competi tion with a good stand of bluejoint hay. Where hay stands were 
poor, higher rates of 2,3,6-TBA and dicamba were required to provide 
effective control. / 

Tansy ragwort (Tanacetum vulgare). Tordon and' dicamba app-lied at 

1/2 -1b/A produced 90-93 per- cent control in Oregon trials. An oil soluble 

amine of 2,4-D gave 95 per cent control when applied at the rate of 1.5 

1b/A while other 2,4-D formulations were less effective. 


C2r1ey dock (Rumex crispus). Tordon applied at 1.21b/A active was 

effective in contro1ingdock in Oregon trials. Nine other herbicides 

under investigation proved ineffective. 


Perennial smartweed (Po1ygonum punctatum). Tordon, dicamba and 

2,4-D amine were the compounds evaluated for smartw,eed control in Oregon. 

None of these materials produced more than 65 percent control at the 

2 1b/A rate. 


Bracken fern (Pteris aqui1ina). Work in Oregon shows isocil to be 

a promising cnemica1for the control of bracken fern. Amitrol-T, dicamba 

and Tordon applied at the rate of 8 1b/A active gave 70 per cent control. 


Horsetail rush (Eguisetum arvense). Trials in Oregon indicate that 
excellent initial control can be obtained with Tordon, dicamba and amitrole-T 

-applied at 1, and 2 1b/A respectively. 

Purple nutsedge (Cvperus rotundus). New Mexico research indicates 

that only Eptam and possibly R-446l (Betasan) of the several herbicides 

under consideration shows enough promise to warrant continued testing. 


Johnsongrass (Sorghum ha1epense). Research was conducted in Arizona 
- to determine the susceptibility of various strains of Johnsongrass to 
da1apon treatments at 2 levels of application. Of the 6 strains under 
observation only one was eradicated with da1apon while the other strains 
showed varying degrees of susceptibility. 
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Bermud~grass (Deser t and Coastal). California results indicate that 

the addition of a surfactant to dalapon may serve to increase the activity 

of this material in terms of Bermuda control. Increased activity was 

most apparent under somewhat humid, coastal conditions. 


Increased activity was less apparent when surfactant was 'added to 

isocil. 


Seed yields of Canada this'tle (Circium arvense). Lawrence R. 

Pennington and Lamber C. Erickson. Idaho Agricultural Experiment Station, 

M9SCOW, Idaho. 


Square yard samples of Canada thistle obtained at optimum maturity 
were harvested from 31 different field, pasture, and roadside infestations. 
These infestations were located in the northern Idaho counties of Benewah, 

, ,Latah, Lewis and Nez Perce. 
, ~ 

Although stem stand densities varied 'widely, the maximum densities 

were selected for sampling in each infestation. Several factors influ­

enced stand densities. The most conspicuous were soil moisture and 

inter species competition. The latter varied from short growing Reed's 

canary grass which quite submerged the Canada thistle. Stand densities 

were probably also influenced by inherent growth characteristics due to 

genetic v;u:iation.There were discernable morphological differences 

among the plants growing in the different locations. 


Seed yields ranged from 48 to 126 achenes per head, averaging 81 
achenes per head from 'the 31 locations. Area yields ranged from 151 to 
2043 achenes per square yard, averaging 692 per square yard for all 
locatio,ns. Seed densities varied from 831 to 2360 achenes per gram. 
This again illustrates the wide variability in types or varieties within 
this species. Calculations based on seed yields per square yard indicated 
that the seed yields within these 31 lots ranged from 71 to 1493 pounds 
per acre equivalent. 

Chemical control 6f Canada thistle ,(Cirsium arvense Scop). Fechtig, 
A.D., and Furtick, W. R. An extensive ,research project on Canada thistle 
was initiated in 1963 to gain insight on the activities of twelve different 
compounds in controlling this species • 

A completely randomized block design consisting of three replications 
of 10' x 40' plots was sprayed with a field plot sprayer. ApproxLmately 
34 gal~ons of water per acre were used to apply each of the twelve chemicals. 
The compounds were applied on a cloudy day with a temperature of 68 degrees 

, , when the Canada thistle was from 6" - 10" high~ 

Approximately five months after the ' date of application the trials were 
evaluated for percent control of thistle. Initial control of approximately 
95 percentwas prevalent on all 'plots treated with Tordon and dicamba at 
2 pounds per acre. Increased rates up to 8 pounds per acre showed very 
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little change in activity. Dicamba and 2,4-D amine in combination of 1/2 

pound active material of each per acre was about 90 percent effective. A 

10 pound application per acre of 2,3,6-TBA was comparable to the dicamba 

and 2,4-D combination, while amitrole at 4 pounds per 'acre was 10 percent 


. less effective. Three other compounds responsible for ~80 percent top kill 

. after three months were MCPB est~r, 2~4-DB ester, and ' 2,4-D amine at the 
rate of 3 pounds per acre. Tritac at 16 pounds per acre showed essentially 
no activity on the thistle. The same was true for three of Du Pont's uracils , 
762*, 634**, and bromacil. 

Final readings on these trials will be made in late spring or early 

summer of 1964, and data concerning this experiment will be available at 

that time. (Dept. of Farm Crops, Oregon State Univ., Corvallis, Oregon). 


* 5-bromo-6-methyl-3-phenyluracil 

** 3-cyclohexyl-S,6-trimethyl-eneuracil 

Chemical control of Canada thistle (Circium arvense). Alley, H. P., 
and Chamberlain, E. W. Further evaluation of treatments applied June 30, 
19.61, when Canada thistle was in the late bloom stage indicated that 2 years 
after treatment fenac at 20 Ib/A and 'benzabor (borate-benzoic acid mixture) 
at 1 1/2 Ib/sq.rd. had maintained 100% control. TBA at 20 Ib/A, FeMc at 
10 Ib/A,and 2,4-Dbutylester at4 lb/A gave 95% control.2 years following 
treatment. Dicamba at 10 and 20 lb/A gave 100% control 1 year after appli ­
cation but in 1963 'a 20 and 40 percentreinfestation, respectively, had 
occur.red. This suggests that dicamba may be a very good short term soil 
sterilant. 

Treatments applied to Canada thistle July 16,1962 and evaluated in 

1963 indicated that dicamba at 5 lb/A was as effective as 10 lb/A one year 

afte.r application. Fourteen months after applicationboth treatments had 

given 100% control. 


Dicamba was applied to Canada thistle regrowth October 1, 1962 at 

1 and 2 lb/A. Readings in July 1963 indicated that 1 lb/A gave 80 percent 

control and 2 lb/A controlled 90 percent of the established stand. 

(Wyoming Agricultural Experiment Station, Univ. of Wyoming, Laramie). 


Control of Canada thistle with 4,.amino-3.5,6~trichloropicolinic acid 
and dicamba. Hodgson, Jesse M. Dicamba at 5 pounds per acre or more has 
given almost complete elimination of Canada thistles in replicated plot 
trials at Bozeman, Montana, during the past three seasons. In June 1962 the 
potassium salt of 4-amino-3,5 ,6 '-trichloropicolinic acid (Tordon)l/was 

.applied to Canada thistle infesting winter wheat at various rates in a 

replicated trial. Evaluation of these plots 13 months after treatment 

showed that control was 66,85,98," and 99% for rates of 1/4,1/2,1 and 2 

pounds per acre, respectively, by this chemical. 


An experiment to compare these two herbiCides for control of Canada 

thistle was begun in 1963. Fout rates of both chemicals were applied to 

Canada thistles at the early bloom stage of growth on July 2. Plots, ' 


l/Tordon is a company name which is included for the benefit of the reader 
and does not infer any endorsement or preferential treatment of the product 
listed by the USDA. 
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one square rod in size, were located in a noncropped field infested with a 
fairlY .uniform stand of C~nada ,thistle. The chemicals were applied in 40 
gdlo'nsof water per acre with : a small pot'tablE!cocpresseda1r sprayer. 

. . ' 

Evaluation of these plots . four months after the treatment shot-.1ed no 
regrowth of Canada thistle .after Tordonat 1/4, 1/2, 1, or 2 pounds per 
acre. ', Regrowth ~as 6,17,17, and 1% after dicambatreatment at 1/4,1/2, 
land 2 pounds per, acre , respectively. ' 

Tordon has shown considerable promise for control of Canada thistle. 
From these preliminary results, it appears more effective than dicamba at 
low rates 'of 1/4 to 1 pound per acre. (Crops Research Division, Agricultural 
Research Service , u. S. ' Department of Agricu~ture ; and Plant and Soil Science 
Department of the Agricultural Experiment Station; Bozeman, Montana.) 

Russian knapweedcontrol. Killinger, L. L.and Cords,H. P. These 
studies began in June, 1962. Ten materials were applied with a variable 
dosage (logarithmic) plot sprayer. Included were four formulations of 
2,4-D (amine, emulsifiable acid, and two low volatile esters, one of which 
was a high detergent formulation) emulsifiable acid 2,4,S-T, silvex ester, 
amitrole, amitrole-T, 2,3,6-TBA and dicamba. The initial rates varied from 
80 lb/A (2,4-D LV ester) to 10 lb/A (2,4,5-T) and final rates from 4 lb/A 
(TBA) to .4 lb/A (dicamba), generally covering the expected effective rates 
with a generous overlap on both heavy and light sides. 

In the fall , a second series of plots was sprayed at the original 
location near Lovelock, Nevada, and another series was sprayed in the 
Pahrump Valley in southern Nevada. New materials in these trials included 
fenac, erbon, and monuron TCA at Lovelock, and two additional 2,4-D formula­
tions at Pahrump Valley. Only the most promising materials were sprayed at 
Lovelock, while all of the materials included in the spring Lovelock trial 
were repeated at Pahrump Valley. 

In general, 2,3 ,6-TBA and its analogues \-lere the only really successful 
chemicals, with dicamba outstanding. One year after treatment, apparent 
erradication was achieved at 2 to 4 lb/A when this herbicide was applied 
either in the spring or fall~ The fall applications were strictly soil 
applications si.nce the top growth had been removed prior to treatment. 
Fifteen to 20 lb/A of TBA were generally required for similar results and, 
in some instances, 40 lb/A of TBA did not result in errad1cation. Later, 
considerable regrowth appeared in all areas except where the heaviest rates 
of dicamba had been applied. Evidently one year is not long enough to \o1a1 t 
when evaluating results on Russian knapweed. 

Residual toxicity studies show considerable tOXicity remaining in 
dicamba treated soils at rates as low as 1.25 to 2.5 pounds per acre 18 
months after treatment. Consequently, this material should not be applied 
when seeding is contemplated within two years after treatment. (Nevada 
Agric. Exp. Sta., University of Nevada, Reno, Nevada). 
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Four year eva1~ation of soil sterilantf? for control of Russian 
Knapweed (Centaurea repens). Al1ey~ H. P. an~ Chamberlain, E. W. An 
evaluation in 1963 of treatments applied on Russianknapweed at the early 
bud stage June 23, 1959 at Laramie, Wyoming showed that 29 out of the 53 
initial treatments had controlled 100 percent of the established stand of 
Russianknapweedand not one . of these plots had new knapweed seedlings 
growing in them~ The four year summary of these results are listed in 
the table below. 

The plots treated with fenac, 2,3,6~TBA, benzabor (borate-benzoic 
acid mixture), and heavy rates of 2,4-D amine were outstanding in their 
control of Russian .knapweed, as well as showing a complete recovery of 
grass species. Grasses found growing in these plots were western wheat­
grass, alkali sacatan, and Kentucky bluegrass. (Wyoming Agricultural 
Experiment Station, University of Wyoming, Laramie~) . 
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Chemical control of Russian Knapweed (Centaurea repens L.) 1959 - 1963. 

Percent Control II 
Chemical Rate 11 1960 1961 1962 1963 

Fenac Powder 54;/A 90 99 98 - 98 
Fenac Powder 104f/A 100 99 100 100 
Fenac Powder 204F/A 100 99 100 100 
Fenac Liquid 5#/A 100 99 99 100 
Fenac Liquid 104F/A 100 100 100 100 
Fenac: Liquid 20:fl:IA 100 100 100 100 
ATA 8:f1:IA (40 gal H2O) 5Q 0 50 40 
ATA 8:f1:/A (200 gal H2O) 50 a 50 40 
TBA 5 gallA 95 100 100 100 
TBA 10 gallA 100 100 100 100 
Amitrol-T 4:f1:IA 75 50 a a 
Amltrol-T 84;/A SO a a a 
Weedone 638 1~4;/A 50 50 50 50 
Weedone 638 34;/A 75 90 85 90 
Simazine 20#/A 25 85 50 60 
Simazine 404;/A 25 90 100 100 
Atrazine 204;/A 50 95 100 100 
Atrazine 40#/A 50 98 100 100 
BenZl~bor 3/44;/sq. rd., 100 99 100 100 
Benzabor 1~4F/sq.rd. 100 100 100 100 
Ureabor 64;/sq.rd. 25 100 100 100 
Ureabor Mf:/sq.rd '. ,25 100 100 100 
D.B. Granules 3. 34;/sq. rd. 90 60 75 75 
D.B. Granules 6 .64;I sq • rd. 100 99 90 85 
Atlacide+15% 2,4-D 54F/sq.rd. 100 100 100 100 
Atlacide+15% 2,4-D 104;/ sq. rd. 100 100 100 100 
Atlacide+6% 2,4-D 54F/sq. rd. 100 99 100 100 
Atlacide+6%, 2,4-D l04;/sq. rd. 100 100 100 100 
Chlorea Gran. 1 6#/sq.rd. 100 100 .. 100 100 
Chlorea Gran. 1 94;/sq.rd. 100 100 100 100 
Chlorea ,Gran. 3 3#/sq.rd. 90 100 100 100 
Chlroea · Gr~n. 3 4~#/sq.rd. 100 100 ' 100 100 
Urox Liquid l~ gallA 90 100 100 100 
Urox Liquid 22 gallA 90 laO, 100 100 
Urox Granules 24F/sq.rd .. 50 100 100 100 
Urox Granules 3#/sq.rd. ' 50 109 100 100 
Urab 6 gallA 90 100 90 90 
Urab 9 gallA 75 100 98 95 
2,4-D Powder 24FIA 50 a a a 
2,4":D Powder M;/A 50 50 30 25 
2,4-D Amine 24F/A 50 50 30 25 
2,4-D Amine 4#/A SO 50 50 50 
2,4-D Amine 204F/A 90 80 80 80 
2,4-D Amine 404;/A 95 99 96 96 
2,4-D Amine 804;/A 100 100 96 96 
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Continued: 
Percent Control 1/

Chemical Rate 11 1900 1961 ~962 1963 

Garlon 6 gal/A 25 a a a 
Garlon 9 gal/A 25 a a a 
Fenuron pellets !ifF /sq. rd. 50 100 100 100 
Fenuron pellets 24F1sq. rd. 50 100 100 100 
Diuron ~.iFlsq. rd. 50 a a a 
Diuron ~#/sq.rd. 50 a a a 
Monuron \1F/sq.rd. 50 90 90 90 
Monuron· ~4F1sq~rd . 70 100 100 100 

1/ . Rate is expressed in lbs. of active ingredient per acre unless 
otherwise indicated. 

1/ Percent control is an average of three replications. 

Results of logarithmic dilution treatments on Russian knapweed -- 1963. 
Ames, G. D. Several grO\o1th regulator type herbicides were evaluated 6-27-63 
for effectiveness in eliminating Russian knapweed. Application was made 
9-23-62 by logarithmic dilution sprayer as a 20 gallon per acre foliage 
spray. The knapweed patch was located in the middle of a dry-land winter 
wheat field and was sprayed in the fall of the summer fallow year. The 
density waS such as to discourage incorporation of this area into field 
operations. The results are shown in the table as percent ground cover of 
adjacent check plot readings. There was considerable reduction in plant 
vigor by amitrole, 2,3,6-TBA and amitrole 2,4-D treatments which does not 
show in the percent ground cover method of reporting. 

Applications on Russian knapweed 11-16-60 of 2,3,6-TBAand 2,4-D 

in the Blackfoot, Idaho area produoednearly complete eradication by 

8-1-61 at herbicide doses as low as 5 and 10 lbs. per acre respectively. 


In view of the results reported here, and other reports and obser­

vations, considerable variation in influencing environmental conditions, 

methods of application, and/or formu~tions are probable and effort should 

be made toward evaluation of these . . (U. of 1., Tetonia Br. Exp. Sta.» 

Box 72, St. Anthony, Idaho.) 
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Logarithmic dilution plots on Russian knap'V]eed,. treatments applied 9-23-62 

pounds per acre 
Treat- initial 100 50 25 10 * ment · Chemical 	 dosage . ,,, of ·check as .grd. coverEES 

ppa 

A. 	 2,4-D diethanol 4 50 0 25 46 27 13 
amine 

B. 	 2,4,S-T triethanol 4 . 50 '. a . a 46 80 11 
,amine 

C. 	 2,4.5-T (LV) 4 50 7 12 15 33 4 

D. 	 Amitrole 502. a.L 40 33 62 54 67 

E. 	 2,3,6-TBA diethanol 2 25 96 100 100 100 
amine 

F. 	 amitrole (constant) 4 
2,4-D (variable) 20 100 100 100 100 

G. 	 2,4-D butoxyethanol 50 0 0 100 100 13 
ester 

H. 	 2,4,5-T ethylene 6.1 ' 50 a 0 53 100 13 
glycol ester 

* pounds per acre at the lowest point judged to provide 'adequate control 
reading taken 6-27-63. 

Chemical control of black knaEweed (Centaurea nigra L.) in western 
Oregon. Fechtig, Allen D. and Furtick, W. R. Although black knapweed is 
not presently a serious problem in western Oregon, a program has been 
initiated to gain information which might be helpful in eradicating this 
particular. species before it becomes well established. . 

Two replications of a completely randomized block with plots 10' x 30' 
were sprayed with a field plot sprayer. The plots were sprayed on a sunny 
day with the air temperature at 850 and a wind velocity of 0 mph. The 
volume of water used for each application was approximately 34 gallons 
per ·acre. 

The plots were evaluated five monts after the date of application. 
Of the compounds evaluated, namely isocil. bromacil, atrazine, Tordon, 
dicamba,2,4-D (75w), 2,4-D (LVE), 2,4-D amine, 2,4-D solubalized acid, 
and 2,4-D emulsifiable acid, all of the 2,4-D materials at the rate of 1.3 
pounds per . acre gave 100 per cent control of this species. Dicamba and 
Tordon at ~ pound active material per acre were aisb responsible for 100 
per cent control. The other three materials did not indicate any activity 
at rates up to and including 5.6 pounds of active material per acre. 

These 	plots will be re-eva1uated during the spring of 1964 to determineI 
' J any ,residual effect in controlling new germinating seeds .. (Dept. of 

Farm Crops, Oregon State University, Corvallis.) 
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Field bindbeed control. Appleby, Arnold P. Three experiments were 
estabUshed in August of 1962 to test various herbicides for the control 
of field bindweed (ConvolvUlus arvensis). In all cases the land was in 
summer fallo~-1 and had be~n tilled un'til approximately July 1. At that time 
the bindweed was allowed to emerge and was in the early bloom stage at the 
time of application. Either wheat or barley was seeded across the experi­
mental area at each location. Bindweed control and crop injury were rated 
july, 1963. 

Of the soil sterilant-type materials for field bindweed control, 
2,3,6-TBA performed most consistently and had the addition advantage 
of allowing a considerable amount of grain growth for ground cover. While 
Tritac performed quite well under certain circumstances, it was much more . 
damaging to the grain and left the soil more exposed to wind and water 
erosion. ·Dicamba at high rates was comparable to TBA in certain instances 
but appeared to be somewhat less consistent in its performance. MCPA amine 
at rates of 30 and 40 pounds per acre was quite inconsistent and probably 
will not be considered further for bindweed control. 

Results from low cost materials for field-wide application were quite 
variable from one location to the next. 2,4-D amine at the recommended 
rate of 3 pounds per acre performed equally well or better than did MCPA 
amine at the same rate. The emulsifiable acid and the oil-soluble amine 
of 2,4-D showed an advantage over the water-soluble amine at one location, 
showed no difference at a second location, and showed a disadvantage at 
the th,ird location. Taking cost into consideration, it appears that the 
three pound rate of 2,4-D amine performs just as consistently as any other 
formulation of 2,4-D. (Oregon Agrie. Exp. Stat., Oregon State Univ., 
Corvallis) 

Control of field bindweed (Convolvulus arvensis) • Alley , H. P. 
and Chamberlain, E. \-J. The 1963 readings on plots es .tablished June 27, 
1961 show that TBA at 5 lb/A gave 90 percent control and dicamba at 5 and 
10 lb/A gave 60 and 70 percentrol, respectively. The percent control 
obtained with dicamba was less than lthe previous year again indicating its 
short residual life in the soil. 

. . '. . . 

On plots established June 28, 1962 and evaluated in 1963, TBA at 8 
lb/Aand dicamba ·at 10 Ib!A gave 100% control . l year after application. 
TBA at 2 lb/A and 2,4-D aDine at 3 lb/A gave 95% control of the established 
stand. 

Treatments applied October 4, 1962 on field bindweed regrowth were 
evaluated in June 1963. i. combination of dicamba and dacamine (Balcom 
Industries) gave 98 percent control. Other effective treatments THere . 
2,4-D LVE at 2 1b/A (93 percent control) ,dicamba. . at 1. and 21b/A (87 and 
89 percent control respecttvely), fenac at 4 lb/A (88 percent control), and 
TBA at 2 and 4 lb/A (90 and 95 percent control respectively). (Wyoming 
Agricultural Experiment Station, Universi~1 of Wyomipg, Laramie.) 

Variation in leafy spurge strains. .Baker, Laurence · O. and Duane R. 

Arneklev. Root pieces of leafy spurge were collected from locations in 

Canada, Colorado, ldah), Montana, North and South Dakota, and Wyoming • . 
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Roots from each collection source were designated as a strain. These 
were propagated in the greenhouse, transplanted to cans 7 inches in 
diameter by 36 inches in length, and placed below ground level in the 
field. 

Leaf length and width and plant height differed as much as 100% 
among the various strains. Differences were also observed in length 
of internode, length of internode, length of peduncle, number of shoots 
branching, rate of early spring growth, time of first bloom, amount of 
root growth, and degree of winter dormancy. Weli established plants of 
each strain were treated "lith 2 ,4-D, amino triazo1e, and Tordon. Topkill 
was uniformly rapid and differed from plants treated with 2,4-D in the 
greenhouse where visual rating of topkill and the rapidity of regrowth 
both indicated differential tolerance. 

The following conclusions "lere made from greenhouse and lab studies: 

1. 	 Both foliage and soil treatments of gibberellic acid caused 
increased $hoot growth. 

2. 	 Plants which appeared to be more susceptible to the killing 
action of 2,4-D usually showed greatest response to gibber­
ellic acid. 

3. 	 There was no apparent advantage to using gibberellic acid as 
a pre':treatment for 2,4-D application. 

4. 	 No differences in the amount of leaf cuticle were found between 
strains. 

5. 	 Stomata numbers on different strains were found to fluctuate 
both within and between strains. 

6. 	 Neither cuticle thickness nor thenunber of stomata on leaf 
surfaces appeared to be important in determining the response 
of the strains to 2,4-D. (Montana Agriculture Experiment 
St~ tion, Bozeman). 

Leafy spurge control with soil sterilants'. Guenthner, H'. · R. and 
Baker, L. o. E~even herbicides were applied on May 13, 1959 on a stand 
ot' leafy' spurge ' (Euphorbia esula) located on a non-cropped area. Plots 
were evaluated primarily for .leafy spurge control and also to determine 
the residual control over a long period of time. The only other vegetation 
present was a uniform stand of downy brome grass (Bromus tectorum) ~ 

Five years after application atrizine at 60 lbs/A was the most 
effective in controlling both the leafy spurge and ·downy brome. Ureabor 
applied at 2.33 lbs/lOO sq. ft. ,provided a reasonably good control of the 
leafy spurge. , The . follOWing table presents the results obtained ·from 
1959--1963: 

(Table on following page) 
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Degree of leafy spurge control 
Ireatment Ib/A (active) 1959 1960 1961 1962 1963 

simazine 60 3 7 5 7 7 

monuron 60 9 10 9 8 8 

fenuron 60 10 10 10 9 8 

atrazine 60 9 10 10 10 10 

urox 60 5 5 3 5 6 

chlorea 4 lb/100 sq. ft. 7 7 3 5 1 

ureabor 2.33 lb/lOO sq. ft. 8 8 8 9 9 

2,3,6-TBA granules 15 7 7 9 5 2 

\I 1.1 20 8 8 8 5 3 

DB granular 1 lb/lOO sq.ft. 9 7 3 4 1 

2 lb/lOO sq. ft. 10 8 5 5 4" " 

* Rating is from 0 to 10 with 10 represent ing complete control. (Montana 

Agricultural Experiment Station, Central Montana Branch, Moccasin) 


Control 6f povertyweed (Iva axillaris). Harris, G. K. and Cords, H. P. 

A number of herbicidal trials have been set out during the past two seasons 

for the control of povertyweed. Some of these were at Battle Mountain, 

Nevada and some at Reno. Those at Battle Mountain were on the community 

pastures of the Pershing County Water Conservation District. This area 

was formerly irrigated and large crops of bluejoint (Elymus triticoides) 

hay harvested. Today, the bluejoint stand is being invaded by povertyweed 

because of the drier conditions prevailing now. At Reno , the plots are in 

a saline-sodie soil area of the Main Station Field laboratory. The field is 

not in cultivation and is not irrigated at the present time. 


At Battle Mountain, various 2,4-D formulations, dicamba, 2,3 ,6-TBA and 
. amitrole were applied with a variable dosage plot sprayer at continously 
varied rates ranging from 80 lb/A to 0.8 lb/A for the PGBE ester of2,4-D, 
from 40 lb/A to 0.4 lb/A for dicamba:, from 40 lb/A to .4 lb/A for 2,3 ,6-TBA 
and from 20 · lb/A to 2 lb/A, for all the other materi~1s. All were effec­
tive where there were good stands of bluejoint, produci.ng virtually 100 
percent reduction in povertyweed at all but the lowest rates. In areas 
with no bluejoint or where bluejoint stands were poor, kills were poor 
except at the higher rates of 2,3 ,6-TBA and dicamba. In the case. of the 
latter chemical, the higher rates drastically thinned the bluejoint stands. 
This was true also, but to a lesser degree, for the higher rates of 2,3,6-TBA. 
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At Reno. most of the same. chemicals plus a few others were applied 
in December in soil sterilantapplications. Under these conditions, 
wi'thout competing vegetation, the only effective chemicals were dicamba 
and 2~3,6-TBA. R~~ultsare given in the table below. (Nevada Agricultural 
Experiment Station, .Universiti of. Nevada, Reno.) 

No. of povertyweed plants 
per square foot 

lb/A . dicamba 2.3.6-TBA 2,4-D, fenac erbon 

62.4 8.3 
48.0 . 10.0 
36.8 5.3 

··•.31.2 0 0 4.3 17.6 
28.4 6.0 
24.0 0 0 8.3 12.6 
22.0 8.0 
18.4 ' 0 0 10.0 23.6 
16.8 12.6 
14.2 ' 0 0 7.6 17.0 
12.8 12.6 
11.0 0 0 11.0 15.6 
10.0 12.5 
8.4 0 1.6 16.6 19.3 
6.4 1.0 8.0 13.3 10.0 
5.0 1.3 7.6 12.3 17.6 

Tansy ragwort (Tanacetum vulgare) control with organic . chemical 
compounds. Fechtig, Allen D. and Furtick,W. R. With an increase in the 
number of acres infested with this perennial species, and the annual loss 
of cattle due to poison from this weed, an extensive research project was 
initiated to dete'rmine the effective control of a number of different 
compounds. An area primarily infested with tansy ragwort seedlings, and 
an area with the majority of the tansy plants in. the rosette stage were 
sprayed with a number of compounds showing herbicidal activity. 

A separate trial consisting of one plot each of 2,4-D amine at 2 
pounds active. material per acre, and Tordon and dicamba at the rate of 
1/2 pound active material per acre were treated, and an additional plot 
was left untreated. These plots were established so that the seed could 
be 'collected and germination studies conducted at a l ,ater date. ' 

The compounds which exhibited the most activity on this particular 
species were Tordon and d1camba at 1/2 pound active material per acre. 
This rate 'gave from 90-93 percent control of the tansy '· plants. A one 
pound application of Tordon gave complete eradication while . 1 and 2 pound 
rates per acre of Banvel D showed no increase of activity . · Dacamine D at 
the rate · o'f 1 .1/2 pounds per acre gave 95 percent control while 2 ,4-D 
amine, 2 ,4~Dester, and 2 , .4~D (75 W) at. comparable rates 'were less effec­

.. t-ive. Bromscil at the rate of 5 pounds per acre active ingredient gave 
100 percent control while isocil a 't 10 pounds per acre showed no activity. 
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Four replications of 100 seeds per rep of the tansy previously 
'. treated with 1/2 pound per acre of · Tordon and dicamba, and 2 . pounds 
per acre of 2,4-D amine were germinated to determine the , effectiveness 
,of t..~e various compounds by inhibiting seed germination. ' Seeds from the 
check plot had a germination of 86 percent, while the seeds from the 
area treated with 2 pounds of 2,4-D amine were reduced to 24 percent. 
However, the plots which had received 1/2 pound per acre of Tordon and 
dicamba germinated only 2 percent. (Dept. of Farm Crops, Oregon State 
University, Corvallis.) 

Chemical control of curly dock (Rumex crispus L.) Fechtig, Allen D., 

and Furtick, W. R. The primary objective of this experiment was to evalu­

ate a number of chemical compounds in controlling dock. Since dock is a 

serious perennial weed species in many of the wet pasture, hay, and seed­

producing fields in western Oregon, particularly in Clatsop County, infor­

mation concerning a chemical means for control of this species was evident. 


A completely randomized block design was employed to evaluate eight 

different compounds. Three replications of 10' X40 f plots were sprayed 

with a field plot sprayer. At the time of application the dock plants 

present were in various growth stages ranging from small seedlings to 

plants in the early bud stage. The plots were sprayed on a sunny day 

with a temperature of 550 and a wind velocity of 0-3 mph. A water volume 

of approximately 34 gallons per acre was used to apply the various com­

pounds. 


The plots were evaluated after three months for initial control of 
this perennial species. Only one of the compounds which had originally 
been applied was effective in controlling the dock population. This 
compound was Tordon at 1/2 ppund per~c.re of active material; higher 
rates of this material up t04 pounds per acre gave comparable results. 
The compounds that were tested are . as follows: 2,4-D amine, 2 ,4~D ester, 
2,4-DB amine, MCPB, dicamba, carbyne, isocil, tritac and atrazine~ Final 
evaluation of this trial will not be conducted until late spring or early 
su~r of 1964. (Dept. of Farm Crops, Oregon State University, Corvallis.) 

.Control of perennial smartweed in Astoria bentgrass. Fechtig, Allen D. 
Perennial smartweed (Polygonum punctatum) is found primarily in extremely 
\~et areas . This species is a very serious problem in pastures '" hay fields, 
and in grass seed-producing fields. An attempt has been made to determine 
the attributes of three chemical compounds in controlling this species. 

Three replications were sprayed with a field plot sprayer on a sunny 
day, with an air temperature of 780 and a wind velocity of 0-3 mph. The 
water volume used for applying these compounds was 34 gallons per acre. 
The three compounds which were evaluated were Tordon, dicamba, and 2,4-D 
amine. Tordon at 1/2 pound per acre appeared to control the perennial 
smartweed at appro:ldmately 45 . percent on the plots which had been sprayed 
3 months previously. Rates ofl pound and 2 pounds per acre of this material 
gave 55 and 65 percent weed control, respectively. Dicamba was less effec­
tive than Tordon in controlling this perennial weed. At rates of 1/2, 1 
and 2 pound of active material per acre the percent control was 5, 20, and 
63 percent respectively. A two-pound application of 2,4-D amine proved to 
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be only a35 percent effective control measure, and serious invasion from 
small plants was evidient at the end of three months. A re-evaluation of 
the effectiveness of the various compounds on controlling perennial smart­
weeds is scheduled for the current season. (Dept~. of Farm Crops, Oregon 
State University, Corvallis.) , . 

Control of bracken fern (Pteris aquilina L.) in western Oregon by 
employing the use of organic compounds. Fechtig, Allen D. ,and }?urtick, 
w. R. Bracken fern has invaded thousands of acres of timber-cut areas, 
and is an increasingly serious problem in many of the pastures. Although 
the foliage of thisdeep-rooted ' perennial dies completely back in the win­
ter, its vigorous growth in the early spring tends to eliminate any grass 
or legume species in pastures, as well as many of the young tree seedlings 
on ·the · tree plantations. This research experiment was :j.nitiated . to deter­
mine the effectiveness of a number of compounds showing herbicidal activity 
and to establish optimum rates for the various compounds that proved 
effective for controlling bracken fern. Twelve different compounds showing 
herbicidal activity were applied to each of two different locations of 
completely · randomized blocks, with plots 10' x 40', on an extremely cloudy 
day with the wind velocity at 0-3 mph and the air temperature at 590 • The 
plots were sprayed with a field plot sprayer, and a volume of 34 gallons 
per acre Was used to apply each of the compounds. The percent initial 
control of bracken fern in the plots was evaluated six months after the 
date of application. Additional evaluations will be madeduriOg- the' 
cur'rent year .. 

Two of Pennsalt Chemical Company's compounds, 'ID 191* and TD 282**, 
at four pounds per acre gave approximately 45 percent control. Aromate 
at three pounds per square rod was comparable in control to the two 
Pennsalt compounds. Amitrole":T at four pounds per acre was also respon­
sible for approximately 45 percent bracken fern control, while higher 
rates of this material at 8 pounds and 16 · pounds per acre gave 70 and 85 
percent control, respectively. A four pound application of Banvel D and of 
Tordon was responsible in each instance for a 50 percent initial control 
of this species, while an eight pound application of each of these materials 
gave 70 percent control. Isocil was extremely effective in controlling 
this species. A 5 pound application gave 80 percent control, while a 
10 and 15 pound application gave 96 and 98 percent control, respectively. 
The highest rate of bromacil tested was four pounds per acre which proved 
to be only 65 percent effective. Four other compounds which were evalu­
ate.d but which failed to show good herbicidal activity on this particular 
specie,S were Tritac at 30 pounds per acre, MH 30 at 12 pounds per acre, 
prometone at 16. pounds per acre, and, borascue at 12 pounds per square rod. 
The inefficiency of the borascue to show any activity was probably due to 
a delayed date of application. (Dept. of Farm Crops, Oregon State 
University, Corvallis.) . 

Chemical control of horsetail rush (Ecuisetum arverise). Fechtig, 
Allen D., and Furtick, W. R. A number of organic compounds which have 
shown herbicidal activities in the past were applied to several horsetail 
rush plots ·to evall1~te their effectiveness on this particular species. 

------------~. . .* Tn 191 - mono:'N ,N-dimethylcocoamine salt of 3 ~6-endoxohexahydroph-
thalic acid.

** TD 282 - Pensalt Experimental. 
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Each of two locations was arranged in a completely randomized block 
design with individual 10' x 40' plots. These plots were sprayed with a 
field plot sprayer, and a volume of approximately 34 gallons of water per 
acre was used. The climatic conditions were as follows: sunny, 0 mph 
wind, and an air temperature of 850 • The horsetail plants were approxi­
mately 10" - 16" high when the che~icals were applied. 

The piQts were evaluat ed approximately four months after the date of 
application to determine the perceritcontrol of horsetail for the various 
compounds. Rates of 1, l,and 2 pounds per acre of active ingredient of 
Tor-don, dicamba, 'andamitrole-T, respectively, gave excellent initial 
control of this particulat species. However, the true effectiveness of 
these compounds will not be known until these plots are re-evaluated in 
1964. Use of higher rates of dicamba andamitrole-T showed a slight in­
crease in the control of this species, while the one pound application of 
Tordon gave 100 percent control. A 20 pound application of isocil per 
acre waS approximately 85 percent effective in controlling this species. 
Three of Monsanto Chemical Company's experimentals, CP 42718*, CP 43659*. 
and CP 44176* at rates up to 10 pounds per acre were ineffective. 
(Dept. of Farm Crops, Oregon State University" Corvallis.) 

Chemical control of purple nutsedge (Cvperus rotundus L.). Anderson, 
W. P., Whitworth, J. W., and Mccaw, Larry. Of the eight herbicides applied 
in August 1962, only R-446l (Betasan) and Eptam have shown sufficient long­
term control of nutsedge to warrant continued testing, based upon evalu­
ations during 1963. Essentially 100% control of nutsedge has been obtained 
from application of 10 and 20 lbs/A ai of R-446l. However, subsequent 
application at another location during the summer of 1963 have not appeared 
as prom~s~ng. Eptam, at rates of 5 and 10 lbs/A ai, has given about 50% 
control of nutsedge and repeat applications are essential for continued 
control. Extensive field and laboratory research is currently undenlay to 
verify the potential of R-446l for the control of nutsedge. 

The following six herbicides were also applied in August 1962, but 

did' not effectively controlnutsedge, based upon evaluations during 1963: 

R-1607, PEBC, dichlobenil, H..S2, diuron, and trifluralin. 


Each of these materials was applied August 31, 1962, and incorporated 

into the soil by double-discing.The area ,-1as then flood-irrigated and 

subsequent watering has been by flood-irrigation. (New Mexico State 

University, Agricultural Experiment Station, University Park, New Mexico.) 


Response of established clumps of six strains of Johnsongrass to 
repeated applications of dalapon. Hamil ton, K. C • The response of 
Johnsongrass (Sorghum halepense (L.) Pers.) to grower application of 
2;2-dichloropropionic acid (dalapon) has been erratic in Arizona. This 
test was conducted in 1962 to determine the effects of two rates of dalapon 
on six strains of established Johnsongrass in the field. 

Johnsongrass strains were collected in 1960 and have been increased 
and maintained vegetatively by periodic clipping to prevent seed production 

. and: applications of 3-(3 ,4-dichlorophenyl) -1 ,1-dimethy1urea to the soil to 
prevent seed germination. During 1961 the relative susceptibility to 

* Monsanto Experimental. 
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dalapon of established Johnsongrass clumps of these strains were deter­

mined in the field. In these tests. strains W20, E8, and W15 had some 

resistance and strains E1, E16, and W3 were susceptible to dalapon. 


In April of 1962, 48 rhizome segments (10 to 20 . nodes with at least 

one active bud) from one parent plant of six strains were space planted 

in a randomized complete block design with ;12 replications. After trans­

plants were established, 36 uniform plants were selected in each strain 


. and maintained vegetatively by periodic mowing • 

On 7/18, clumps were 10 to 16 inches high and averaged 50 stems per 
. plant , . the first dalapon applications were made. Plants ''lith topgrowth 

were treated again on 8/26 and 9/24. The spray solution, containing .74 lb 
of dalapon in 5 or 10 gallons of water with 2.4 rol of "Colloidal X-77", a 
blended surfactant, per gallon, was applied to thoroughly wet the foliage 
and stems. 

Two to three days after treatment topgrowth on all plants '-1as removed. 
After three to four weeks the number of plants with topgrowth, number of 
stems per growing plant, and length of longest stem on growing plants 
were determined. Data on plants with topgrowth and stems per plant are 
summarized ~ in the Table. 

Johnsongrass strains differed significantly in their response to 
foliar applications of dalapon. Topgrowth and rhizomes of strain E16 
were destroyed by a single application. The number, height, and stems 
per plant of other strains were reduced but no other strain had all 
plants killed by three dalapon treatments. Strain E1 appeared more 
resistant to dalapon in 1962 than in 1961. The response of other strains 
were similar in both years. 

The lower rate (.74 lb in 10 gal of water) of dalapon :was as effective 
as the higher rate (.74 lb in 5 gal of water) in over-all control of the 
six strains of Johnsongrass. After two treatments, strain Wl5 had 
significantly more and longer stems on plants treated at the higher rate. 
However, after the thil"d treatment regrm.;'th on this strain was similar 
for the two dalapon treatments. (Arizona Agri. Expt. Sta., University of 
Arizona, Tucson.) 
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Regrowth from established clumps of Johnsongrass following applications 
af dalapon. 

Treatment 
Date 1b dalapon Johnso!!8,rassStrains 

measured in gal water W20 E8 W15 E1 E16 W3 

Plants with topgrowth 

8/22 Check 
.74-10 
.74- 5 

12 
12­
10 

12 
11 
11 

12 
12 
11 

12 
8 
6 

12 
0 
0 

12 
3 
2 

9/24 Check 
.74-10 
.74- 5 

12 
11 
10 

12 
10 

8 

12 
11 
12 

12 
9 
4 

12 
0 
0 

12 
2 
0 

·10/23 Check 
.74-10 
.74- 5 

12 
11 
6 

12 ' 
10 

5 

12 
8 

10 

12 
9 

· 8 

12 
0 
0 

12 
3 
3 

Number of stems per growing plant . 

8/2.2 Check 
.74-10 
.74- 5 

41 
19 
16 

57 
24 
12­

45 
16 
21 

58 
9 
8 

58 
0 
0 

40 
9 

, 4 

9/24 Check 
.74-10 
.74- 5 

55 
21 
14 

72 
17 
23 

63 
7 

15 

78 
9 
7 

77 
0 
0 

66 
3 
0 

' ib/23 Check 
.74-10 
.74- 5 

*

48 64 
18 6 
10 2 
********** 

68 
10 
11 

71 
8 
9 

59 
0 
0 

50 
7 

10 

The effect of da1apon, isocH. and surfactant combinations on 
bermUdagrass. L~~e~ A. H., Sisson, R. L., Halsey, D. D., and Bayer, D. E. 
Combinations of two herbicides with and without several surfactants were 
sprayed on Bermuda grass growing in two widely different environments, ie. 
the hot, dry Coachella Valley and a small, cool coast91 valley at Asti 
in' Sonoma County, California. The initial effects of da1apon and surfac­
tant were generally better than da1apon alone, particularly in the more 
humid coastal valley (Table 2). The increase in activity resulting from 
adding a surfactant to isocil was generally less than with dalapon. Tween 
20 was probably the most effective surfactant with da1apon in both locations 
(Tables 1 and 2). Tween 20, Vatso1-0T, Surfactant WK, Colloidal X-77, 
Tergito1 TMN, and Triton X-100 were about equal when applied with dalapon. 
(Department of Botany, University of California, Davis) 
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Table 1. 	 The effect ·of herbicide. and. surfactant combinations on desert 
Bermud.a (Indio, California, 7/26/63). 

Average];'/percen~ eff~ct 

Dalapoll..- Isocil 
Surfactant 5 1b/A 10 Ib/A 2 1/2 1b/A 5 1b/A 

None . 4 31 50 30 41 
Colloidal X-77 35 39 
Tergit01 'l'MN . 29 
Quaternary 0 35 .. 

Vatso1-0T 30 
CH3-Cellu10se . . ; " . . 34 -­
Tween 20 44 
Surf. WI< 38 39 -.. . 
1/ Average of 4 rep1i~ations and two separate ratings .(p.= no effect, 

10 ... 100% apparent kill, ie~ complete brown and dry condition wi.th 
no green showing). · These ratings were made 2 and 11 weeks after 
applicating • • 

=:;;.============-:=================:::;=== : 

Table 2. 	 The effe.ct of herbicide and sut'factant combinations en coastal , . 
Bermuda (Asti, C.alifernia. Senoma Ceunty, 9/13/63) • 

.Average1/percent effect 

Dalapon Isocil 
Surfactant 5 1b/A . __ '. 5. Ib/A 10 1b/A-..1°;;,.... lb~/..;;.;,A 

None 16 37 42. 43 36 
Colloidal X-77 62 . 48 
Tergi to1 '1MN 63 47 
Triton X-100 62 46 
DuPona1 49 54 
Vatso1':'OT 70 66 
Tween 20 68 42 
Surf. WI< 68 44 

1/ Average of 4 replications and two. separate ratings (0 = no effect, 
10..: 100% kill, 1e. cemp1ete brewn and dry conditien with no. gree'n 
s~owing) •. These .ratings were made 4 and 6 weeks after applicatien • 

.:1:.============="=======:::==';========== 



PROJECT 2. HERBACEOUS RANGE WEEDS 

W. C. Robocker, Project Chairman 

Of nine repo~ts submitted under this project, four are concerned 
directly or indirectly with control, production. or utilization of 
medusahead. Other reports are conce%ned with the continuing problems of 
tall larkspur, prickly pear cactus, and selective control of weeds on 
annual type rangelands. 

Experiments with tall larkspur (Delphinium occidentalis). Baker, 
Laurence O. Tall larkspur on an open, grassy, west exposure. at an 
elevation of about 6500 feet has been treated with formulati,ons of 2 ,4-D) 
2,4,S-T, silvex,2,3,6-TBA, DB granular, amitrole, and other chemicals. 
Liquid and granular forms of several . chemicals have been used. Both 
oil and water have been tested as carriers. Several surfactants have 
been included. Treatments have been made over a 6 year period with the 
larkspur plants ranging from 4 to 30 inches in size during the various 
years. All treatments are made in triplicate to rod square plots. Plant 
counts are made on each plot just before treatment. 

Larkspur vigor is greatly reduced by 2 or 3 annual spray treatments 
with 2,4,5-T or silvex, but in no case at this location haS the stand 
been eliminated. A 2 pound per acre rate is only slightly less effective 
than 3 pounds. Oil· nas been no more effective than water as a carrier. 
It does have the advantage of being easy to see which plants were treated 
when making spot applications. Surfactaht~ have not increased kills. 
Granular forms of 2.4-D, 2,4,5-T, fenac · art<;l2,3,6-TBA have generally, but 
not always, given good results when placed in the crown of the larkspur 
plant. In heavy infestations it is hard to treat each plant. Amitrole 
and several s-triazines have been ineffective and/or have injured associated 
grasses excessively. Spray applications have been successfully made with 
knapsack sprayers and with a backpack mist blower. . 

Cutting at a 5 to 6 inch depth kills larkspur plants but not at a . 
2 to 3 inch depth. Spring, but not fall, rota-tilling has given satis~ 
fac~ory results. 

Belt transects have been established, and together with greenhouse 
studies, indicate that tall larkspur establishes itself slowly. Seedlings 
do not grow beyond the cotyledon stage the first year. The second year 
only two or three small leaves are produced. Seedhasbeert induced to 
germinate at temperatures below 550 F but only afte.X: chilling near 
freezing temperatures for 8 to 10 weeks. Established larkspur plants 
transplanted into gallon cans in the fall will not grow until they have 
been chilled, but not necessarily frozen, for 8 weeks or longer. 
(Montana Agriculture Experiment Station, Bozeman) 

Chemical control of prickly pear cactus (Opuntia polyacantha) on 
Wyoming Rangeland. Alley, H. P. and Chamberlain, E. W. Data from 
treatments applied in the summer of 1961 and evaluated in June 1962 
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Kay, Burgess L. 

':::-:~=;._.;::;.=;;::..;;...=::;:;:.::::::::::.:::L.») foxtail fescue 
,,=..;;;...;;=;;; spp.) from "..::<::UJLU>< 

(I. subterraneum L.) with only 
when applied at early growth stages during the 

pear 

evaluation are 

(1 acre 
40 gal. 

in 
water per acre • 

plots received a .treatment by 
and two plots did not 

The four treatments and the 1963 

at 2 Ib/A mechanical - 65 control 

SUvex at 2 lb/A with mechanical injury - 90 percent control 

Silvex at 4 lb/A without mechanical ... 95 control 

Silvex at 4 lb/A mechanical injury ... 99 control 

(Wyoming Agricultural Station, ~ Laramie.) 

such as medusa-
Nutt.) 

of slow growth in the winter. Paraquat under weed-free conditions 
reduced herbage ldsLana woollypod vetch Ten.) 
and Wimmera ryegrass (Lolium rigidum Gaud.) at appl 
neither herbage nor seed yield of rose or subclover was reduced. The 

tion of a surfactant of, and 
caused a in rose did not affect of 
subclover .or further reduce • . Varying the conce.ntration 
of the surfactant had no of 
University , Davis.) 

weed control mOst of growing 
Hardinggrass establishment was measured as the percent of twelve 

of row at least one when the 
season. The rows with paraquat were 

to 3% on the unsprayed checks. A heavy litter appears 
to obtaining complete . . ';veeds before spraying. 

of to light . a second crop 
the first weeds are killed. . of Agronomy, 
California, Davis.) 
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vetch (Vicia dasycarpa Ten.'), and W1mmera ryegrass ,(Lotium rigidum Gaud.) 
at an 'early growth stage in response to seed producers questions regarding 
the use of this material to control wild oats (Avena fatua L.). Barban 
(1 lb/gal) was applied l~garithmically to(:\vO rep1ica~ of each species 
at rates begirlning at 4 lb/A. The clovers and vetch showed little or no 
herbicide symptOms even at the 4 lb/Arate. Ryegrass was severely affected 
by rates above 0.5 lb/A. Associated weeds which were controlled to 1.5 lb/A 
were common chickweed (Stellaria media L.) and shepherds purse (Capsella 
bursa-pastoris 'L.). The growth stages at times of spraying and the effect 
of barban at 1 and 2 Ib/A on forage yield are sholvn in the following table. 
Data are means of two replications. 

Effect of barban on herbage yields 

Yields, cwtlA dry weight 

Species Rose Sub Vetch 
Growth Stage 1 1/2-2 trifoliate 2-3 trifoliate 1 1/2 in high 

3-5 tillers 
leaves leaves 6-16 leaves 

Check 50 6Q 59 
Barban 1 lb/A 63 47 55 

2 lb/A 67 58 67 

(De'partment of Agronomy, University of California, Davis.) 

Ecology and control of medusahead (Elymus caput-medusae subsp. asper1). 
D'ahl, B. E., Hironaka, M. and Tisdale, E;.W. Tests of seedling emergence 
and survival in small containers set out under field conditions' were made 
with squirrel-tail ' (Sitanion hystrix) and Siberian wheatgrass . (Agropyron 
siberiaum) in competition with uniform stands of medusahead. Seedling 
establishment of squirrel-tail was obtained in 41% of .the containers, 
compared to 12.5% for the lvheatgrass • . These re8u~ts ,confirm other obser­
vati0lls 'of the ability of squirrel-tail to become established in stands of 
m~dusahead • . 

Environmental conditions favoring growth and site dominance by medusa­
head were investigated with 43 ' paired .field plots, ,one of each dominated 
by riledusahead.andthe other with little,'or none of this species. Cheat­
grass (Bromus tectorum) ,was dominant on most of the latter plots. It 
appears that the, major environmental differences between the paired study 
plots are edaphic. Soils on the medusahead plots are well developed with 
a heavy clay B hori~on less than 18 inches from the surface. This clay 
horizon is either lacking on plots dominated by cheatgrass or is found at 
greater depth. Soils under medusahead plots have higher water holding 
capacities, are more slowly permeable J and ltave less air capacity than 
SOils under cheatgrass plots . Data from one set of paired plots are 
given as an illustration: 
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Inches of · % non-capillary 
Domi.nant Available De]?th to pores (aeration) 

Species water (in 241t) Clay B Top 11" 11"-24" 

Medusahead 4.7 10 11" 15% 0% 

Cheatgrass 2.05" 33"+ 16% 14% 

Field germination and mortality rates of medusahead and associated 
species were recorded in detail on a site in Nez Perce County of northern 
Idaho from September, 1962, through December, 1963. Conditions were 
favorable for germination in the autumns of both years and most of the 
current seed of medusahead germinated by November 15. Seeds remaining 
after this date appeared to be dormant. Seed samples were collected from 
the spikes on November 5, 1962. 'Collections were made again on February 11, 
1963, with one sample taken as before and a second one taken from seed 
lying on the ground. Laboratory tests made immediately after the second 
collection date, gave germination rates of 96 percent for the November 5 
samples, while the February 11 collections gave only 4 percent for the 
seed head lots and 16 percent for seed from the ground. This behavior 
pattern is being studied further in 1963-64. (Forest, Wildlife and Range 
Experiment Station, University of Idaho, MOSCOW) 

-23­



PROJEct 3. UNDESlRi;.BLE WOODY PLANtS 

H. Gratkowski t Project Chairman 

StJMlvlARY 

The 34 abstracts pu~lished on the following pages were submitted by 
20 authors from 9 western states. The large number of abstracts and the 
character and quality of the work most· represent are heartening, for 
they seem to ·indicate ari increasing tempo of research on undesirable woody 
plants and show a good distribution of available research.time on aU 
aspects of ihis project. 

Absorption', Translocation, and Metabolism of Herbicides. Chemical and 
physiological studies by Norris, Freed, and Newton are providing basic 
informatiotl needed to control biglesf maple in Oregon. In experiments 
with tagged herbicides, they determined that both formulation and molecular 
configuration affect absorption ' and translocation of herbicides in bigleaf 
maple. They also learned that the ring 'portion of 2,4~DB seems to be more 
mobile than that of other phenoxy 'herbicides, and concluded that'the 
butyric herbicides may prove useful for species in which poor translocation 
is a problem. " 

This research should not only prove useful in controlling biglea£ 
ma'ple. It also illustrates how chemical and physiological studies can 
lead to more effective methods for controlling other resistant brush 
species. 

Phreatophyte Studies. The important field of phreatophyte control continues 
to occupy the attention of a number of investigators in Wyoming, Nevada, 
Arizona, New Mexico, and Texas. Comes and Tirrmons determined that fenuron 
pellets will control salt cedar ' when broadcast or applied in bands up to 11 
feet apart. Hughes and Arle evaluated a variety of chemical and mechanical 
methods for controlling salt cedar in Arizona, New Mexico, and Texas; 
while Harris and Cords in Nevada studied the effect of immersion on survival 
of salt cedar. 

Establishment of an especially noteworthy study to determine water use 
by phreatophytes on a 9, 900-acre area in Ne~l Mexico is reported by Lowry. 
Results of this study should provide some of the much-needed 4uantitative 
data on benefits to be derived from phreatophyte control. 

Herbicides in Farm, Range, and Forest Management. Pelleted fenuron and the 
sodium salt of 2,3,6-TBA produced good kills of alligator juniper when 
applied to the soil by Johnsen, who also tested herbicides as dessicants 
to prepare this juniper for burning. Nonemulsifiable monochloroacetic acid 
proved a good dessicant. 

Davis found 4-amino-3,5,6-trichloropicolinic acid a promising chemical 
for brush control in Arizona. Newton also reported good results with this 
chemical on bigleaf maple in Oregon. 
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A large number of herbicides were evaluated on brush species by 
numberous investigators. Of the herbicides tested, the following were 
most effective: silvex on Gambel's oak (Jefferies); 2,4,S-T, Tordon, 
or amitrol-Ton poison oak; Tordon on Himalaya blackberry~ and Tordon or 
2,4,S-T on gorse (F~chtig and Furtick); and 2,4-D on greenleaf manzanita 
(Gratkowski). Leonard reports the triethylamine salt of 2,4,5-T more 
effective than alkanolamine salts of 2,4;.Don stumps of blue oak and 
California black oak. The stumps should be treated when fresh cut an.d 
left uncovered. 

Spring application of atrazine at a rate of 4 lbs. ai per acre ort 
herbaceous vegetation shows promise as a method to prepare sites for planting 
Douglas-firs in Western Oregon according to Newton. The herbicide may be 
applied before or after planting. He also reports that cacodylic acid and 
Tordon are effective herbicides for low cost chemical thinning of Douglas­
fir. Both techniques should prove extremely useful in the Douglas-fir 
region of the Pacific Northwest. 

Ecology of Brush Species. A series of experiments on varnishleaf ceanothus 
in Oregon were reported. These were part of an extensive aut ecological 
study of this species designed to learn whether silvicultural methods might 
be modified to restrict the spread of varnishleaf ceanothus on cuttings in 
the Douglas-fir region. 

Effects of Formulation and Molecular Configuration on Absorption and 
Translocation of Some Ph€noxy Herbicides in Bigleaf Maple Seedlings. 
Norris, Logan A., and Freed, V. H. Bigleaf maple seedlings, Acer 
macrophyllum, 18 inches high, were transplanted from the field and held in 
a cold room at 35°F. under an 8 hour day for four months: The seedlings 
renewed growth shortly after being placed in the 75°F. greenhouse under 
a 16 hour day. The plants were selected for treatment at random after an 
initial screening to reduce variation in vigor and size. The herbicides 
tested were C14 carboxyl labelled 2,4-D arid 2,4,5-T, formuJated as the 
.acid, triethanol amine salt and isooctyi ester, and the isooctyl esters of 
2,4-DP and 2,4,5-TP. Two thousand micrograms acid equivalent of herbicide 
was applied in 200 microliters of water containing .5% Tween 20, to tt<JO 
upper leaves. Seventy-two hours later. the treated leaves were washed with 
80% isopropyl alcohol and the plant divided into the treated leaf, the 
current growth, including the leaves and the current stem growth, the old 
stem, and the roots. The materials were extracted with 80% isopropyl 
alcohol. The extracts '''ere plated and counted with a thin window gas flow 
Geiger counter. The following results were observed: 
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Table I 


Effect of Formulation on Absorbtion and Translocation 


Chemical Acid 2,4-D Isooctyl Acid , 2,4,5-T Isooctyl 
For.mulation Triethanol ester Triethanol ester 

amine --­ amine 

Number of Plants 2 3 4 2 3 3 
Average % 

Absorbed , 2.91 1. 67 20.8'3 2.35 .71 16.49 
Aver,ag'e % 

of. the 
Absorbed 
Activity in 
the Treated 
Leaf 77.04 68.31 95,.36 71.34 62.03 95.94 

New Growth 10.01 17.40 2.64 21.42 17.57 2.15 
Stem 8.06 9.74 1.36 6.52 7.53 0.63 
Roots 4.89 4.04 0.55 0.71 12.93 1. 28 
Micrograms in 

the Root;s 2.0 1.4 2.3 0.3 2.0 4.3 

, Table II 

Effect of Nolecular Configuration on Absorbtion and Translocation 

Chemical 2,4-D 2,4,5-T 2,4-DP 2,4,5-TP 
Formulation Isooctyl Isooctyl Isooctyl Isooctyl 

ester ester ester ester 

Number of Plants 4 3 2 4 

Average % , 

' ,', Absorbed 20.83 16.49 ' ' 30.95 22.09 

Average % 


of the Absorbed 
Activity in 
the Tr,eated 
Lea,f 93.S5 95.94 94.87 96.11 

New Growth 2.64 2.15 2.G3 2.99 
Stem ' 1. 36 0.63 1.14 0.61 
Ropts .55 1.28 1.17 0.29 
Micrograms 

in the Roots ' 2.26 4.23 6.16 1.12 

It is, evident from these data that both formulation and molecular configura­
tion have a markedeffect ' on absorption and translocation of phenoxy 
herhicides. Translocation is influenced by the a'mount of herbicide which 
enters the plant. , It is seen that the amines are most mobile from the 
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treated leaf, followed by the acid and ' the ·e'ster. Part of this effect is 
undoubtedly due to the herbicide concentration in the treated leaf. Move­
ment to the roots appears to be strongly influenced by both formulation 
and molecula,r configuration~ 2,4,5-TP was translocated the least, possibly 
due to a high degree of toxicity. 2,4-DP translocated readily; however, 
its effectiveness on bigleaf maple is not known. It is ,anticipated that 
the differences- in translocation noted would be magnified in larger trees, 
due to adsorbtion anc,l , breakdown of the material in transport tissues and 
leakage from the phloem to the xylem; Difficulties encountered in control­
ling bigleaf maple by air applications of herbicides would seem to be, in 
part, due to poor translocation. (Oregon Agricultural Experiment Station). 

The Metabolism of Some Phenoxy Herbicides in Bigleaf Maple. Norris, 
Logan A., and Freed, V. H; This study was made to determine the importance 
of detoxification on the effectiveness of a series of phenoxy herbicides 
on bigleaf maple, ~ macrophyllum. Single, detached, nearly fully­
expanded leaves were treated with 1 micromole of acid equivalent in 200 
microliters of a water solution containing ~5% Tween 20. The herbicides 
tested were the triethanol amine salts of 2,4-D, 2,4, S-T, 2,4-DP and 2,4,5-TP. 
The leaf surface was brushed with tissue paper prior to application to 
insure maximum absorption. Immediately after treatment, the leaf, with 
it's petiole in a small tube of water, was placed in a three-liter glass 
container. The incoming air was C02 free and the outgoing air was scrubbed 
twice in C02 free .5 normal ijaOH. The flow rate was 100 mls. per minute. 
The tests were run in the dark for 72 hours at 27° C. After the exposure 
period, the treated leaf was washed and homogenized \iith 80% isopropyl 
alcohol. After 24 hours the homogenate was filtered, and the alcohol 
extract was spotted on Whatman #1 filter paper and developed in normal 
butanol, propionic acid and water (12:5.6:8). The strips ,were counted 
step-wise with a thin window gas flow Geiger counter strip scanner. The 

, fibrous residue was further extracted with base. Barium carbonate plates 
were prepared from the res~ired CO2 and counted 'with a thin window gas 
flow Geiger counter. 

Table I 

Effect of Molecular Configuration on 
Rate of Alteration of Herbicides 

% of the Absorbed .~ctivity Respired as C 14Q2 

Chemical . 2,4-D 2,4,S-T. 2,4-DP 2,4,5-TP
4 .Number of Plants 4 3 4 

% (average) .43 .43 .63 .54 

%, of the Absorbed Activity nota!; Parent Compound 
i. e. ,Cli+02 Evolui:ion Plus .ci:ivity on Pap,e,r 

Chromatol1 rams Not Possessing R of Parent Compound
f 

Chemical '2,4-D 2,4,S-T 2,4-DP 2',4,S-TP 
Number of Plants 3 3 4 4 ' 
% (average) S.03 7.96 13.36 ,16.46 
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The results of these tests show that decarboxylation is not an important 
detoxification mechanism in bigleaf maple. The total amount of change, 
that iscl402 evolution, plus amount of material on the chromatogram not 
corresponding · to the herbicide, shows some large differences which may be 
important.TJle difference between2,4-D and 2;4,S-Twas hot significant, 
and a further test was made to determine theexteht of formation of ' 
detoxification products in other plant parts. Naple seedlings were . 
treated withS m:lcromolesof ·2,4-Dor 2,4,S';'Tas the triethanol amine 
salt ·on t~o or. more leaves. After one week in the gteenhouse,the treated 
leaves were washed and the plant sectioned into the treated leaves, un­
treated leaves, the new stem, the old stem, and the roots . . These parts 

, 	were homogeniZed with 80% ,ethano.l, · a~d paper cilromatograms prepared; The 
chromatograms were developed as before and cut into half inch strips for 
counting in a scintillation counter. The folloWing result.s were observed: 

Table II 

Effect of Molecular Configuration on Herbicide 
Alteration in Various Plant Parts 

% of the Activity as 
Herbic'ide by Plant Parts 

2,4-0 2,4,5-T 

Treated Leaf 94.06 93.. 74 
Untreated Leav!s 84.41 9il.77 
New Growth Sten 73.97 60.70 
Old Stem 62.23 67.07 
Roots 53.78 86.46 

These data indicate ths: 2,4,5-T is more stable than ,2,4-0. The most 
important difference shows u? in the roots, where some 1.6 times more of 
the activity is 2,4,S-T compared to 2,4-D. It would seem that the greater 
effectiveness of 2,4,S-T ovel 2,4-0 on maple is a combination of greater 
translocation and reduced breakdown of 2,4,S-T. (Oregon Agricultural 
Experiment Station). . . . 

The Absorption, Translocation, and . Metabolism of 2,4-0B in Bigleaf 
Maple Seedlings. Norris: ~an A. The relatively poor translocation of a 
series of phenoxy acetic am phenoxy alpha propionic herbicides in big­
leaf maple, ~ macropiyl~m, prompted a study to determine the absorp­
tion. translocation, an( me.:abolism of 2,4-DB. One micromole acid 
equivalent of C14 carboX11 labelled 2,4-DB as the triethanol amine salt 
was applied to a detachel raple leaf in a three liter respiratory chamber 
swept with 100 m1s. per lilute ofCOZ free air. After 72 hours, the 

treated leaf was washed me, homogenizec;l with 80% isopropyl alcohol. 

Twenty-four hours later .hEhomogenate ·was filtered and the residue 

extracted. with base. Tn f.ltrate was spotted on Whatman #1 filter 

paper and developed withno~mal butanol, propionic acid, and water (12: 

S. 6: 8). The strip was cunled step-wise with a thin window gas glow 

Geiger counter strip scanel. 
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In three days, 1.5.9% of the absorbed activity was respired a3 C1402' 
The paper chromatograms showed two major peaks one of whichis ·the · 
2,4-DB acid, and the other an unknown. The unknown material has an Rf
of .75 which may represent one or more organic acids from the incorpora­
tion of c1402 or CH3C1400H groups. The paper chromatograms show 57.3% 
of the absoroed material present as 2,4-DB acid. The remainder, or at 
least a good part of it, is ?robably 2,4-D. 

Due to the rapid decarboxylation of 2,4-DB noted in the above test, 
the absorption and translocation study was run with C14 ring-labelled 
material. Two upper leaves of maple seedlings 18 inches tall were treated 
with 2,000 micrograms acid equivalent 2,4-0B C14 ring labelled as the 
isooctyl ester in 200 microliters of water plus .5% Tween 20. After 
three days, the leaves were washed with 80% isopropyl alcohol. The plant 
was sectioned into the treated leaf, the new growth, which included the 
current stem growth and the leaves, the stem and the roots for extraction 
with 80% isopropyl alcohol. The extracts were plated and counted with a 
thin window gas flow Geiger counter. 

The average results for four plants showed 12.3% absorbed. Of the 
absorbed material, 77.5% was found in the treated leaf, 4.5% in the new 
growth, 11.3% in the stem, and 6.2% in the roots. These results indicate 
that the ring portion of the molecule is very mobile in bigleaf maple when 
compared to the other phenoxy herbicides. 

The leaf metabolism work had demonstrated that leaves were able to 
decarboxylate 2,4-0B rapidly, but the end product was not known, although 
2,4-D was anticipated. A study was designed to determine the form of 
breakdown products and translocated material. Maple seedlings were sprayed 
with 10,000 ppm water emulsions of non-labelled isooctyl esters of 2,4-DB 
or 2,4,5-TB. After 72 hours, the leaves were washed with 80% isopropyl 
alcohol, and the plant sectioned into the treated leaves, the stem, and 
the roots. These sections were extracted and cleaned up for analysis on 
an Aerograph Hi Fi gas chromatograph with hydrogen flame detector. The 
results show that for both 2,4-0B and 2,4,5-TB. the leaves contained 
various proportions of butyric and acetic herbicide, the stem had almost 
exclusively butyric, while the roots were predominantly the acetic. It is 
clear then, that the transported material is primarily the butyric. The 
stem shows a much lower ability than the leaves to oxidize the butyric. 
The roots have an intermediate capacity for · this oxidation. An additional 
test, where root and stem tissues were incubated with 2.47. part per 
million carboxyl labelled 2,4,:",DB solutions, showed the roots were capable 
of .oxidizing six times as much of the absorbed · butyric as the stem tissue 
as indicated by the liberation of c 1402• 

These studies indicate that the butyric herbicides may have a real 
place in the control of some woody plants where poor translocation is a 
factor in their resistance to aerial sprays. Additional work is necessary 
to get estimates of the absorption and translocation of the butyric and 
its conversion to the biologically active acetic form for a number of 
woody plants (Oregon Agricultural Experiment Station). 
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. Herbicide affects on maple treesl;lccording to ,compound, formulation, 
solvent. and method of application. Newt'on, Michael. Screening tests of 28 
compounds on bigleaf maple indicated that formulation-solvent relationships 
are important with respect to the selection of a method of treatment. It was 
shown that ester-in-oil solutions were exceedingly effective as bark . treat­
ments, but that ~sters ap!,)lied to cut surfaces had little effect. Conversely, 
the water-soluble amines and potassium salts of the phenoxy herbid des were 
moderately to very effective in cuts, whereas the ineffectiveness of water 
solutions and emulsions on bark surfaces was repeatedly demonatr.ated. 

Some compounds which were relatively insoluble in water, such as several 
triazines and uracils, were dissolved in .solvents which were compatible with 
water, and wer~ used in cut-surface applications. These were uniformly 
ineffective. The use of dimethyl sulfoxide (DMSO) as a solvent for cut­
surface applications and basal sprays with either esters or amines of 
phenoxy compounds proved ineffective. Concentrations of less . than 25% of . 
the water soluble formulations appeared to be much less successful in cuts 
than maximum-strength solutions, but concentrations ofO.lC% active ingre­
dient have been highly effective for basal treatment in oil solutions. 

The compounds which appeared promising after earlier late-spring 
applied injections were subsequently applied in q.igher concentrations with 
the following results: . 

Compound Concentration Formulation Average Defoliation 

Silvex 400 aehg Amine 73% 
. 600 IISilvex Potassium salt 100 

Dicamba 400 ,Amine 87II 

II2,4,S-TB 400 Amine o 
IIAmitrole 200 Tech. Material · 0, chlorotic 

Atrazine 200 " N-butyl alcohol .sol' n a 
2,3,6-TBA 400 . 11 Amine 7 
MCP 400 " Amine 3 
Amitrol-T . . 200 . Commercial preparation 73II 

Amiben 400 " Amine o 
!socil 200 II N-butyl alcohol solin o 
Bromocil 200 " N-butyl alcohol sol' n o 
4-amino-3,5,6­
trichloropico­
linic acid 200 Potassium .salt 100II 

2,4,5-T 200 " DMSO salt in n-butylalcohol o 

While efforts to screen compounds at lower concentrations in t ,he 
cut-surface applications produced inconclusive results, the most effective 
t,~o of the above formulations were not represented in the low-concentration 
trials. 1-..11 cut-surface trials involved the applicati on of a 1 cc per cut 
in axe cuts spaced atsi.~-inch intervals. at breast height; basal treatments 
included a variety of formulatio.ns in both diesel oil and DMSO. 

The inferences drawn from these test series were -that the physico-chem­
ical properties of the compounds and formulations may be substantially more 
important than the toxicological properties, and that many of our failures 
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to get proper translocation and killing effect are due to formulations 
which cause (1) aosor:,Jtion :1.11 the conducting tissues, (2) precipitation at 
~hase changes, and (3) energy barriers resulting from mis-matching solvent 
with treatment surfaces. (Oregon State University, School of Forestry, 
Corvallis, Oregon). 

Phreatophyte water use and removal studies. Lowry. Orlan J. For 
many years, evaluation of,nonbeneficial consumptive use of water by phreato­
phytes under various ground'water conditions and Changes in ground water 
conditions has been based on relatively limited data. A program to evaluate 
the total water used in an area is underway. The area being studied totals 
approximately 9,900 acres of which approximately 6,428 acres are infested 
with phreatophytes (salt cedar, cottonwoods, willow, etc.). A record of the 
water inflow and outflow along with ground water data has been coll~cted for 
three years. These records were obtained with the area in a natural ?hreato­
phyte infested condition. In December 1963, a contract was awarded for:' the 
area to be cleared of phreatophyte growth. vlhen clearing operations are 
com?leted, a phreatophyte control program will be conducted for a minimum 
of 2 years. During this time, water inflow and outflow' records will again 
be obtained in an effort to determine the ex,tent that clearing of phreato­
phytes will affect the availability of water. The removal of the phreato­
phyte growth is being accomplished with mechanical equipment at a total cost 
of $288,990. Regrowth control will be accomplished by several methods, 
including mowing, root cutting, and the use of chemicals. The area of study 
is located along the RLo Grande aptJroximately 50 miles south of Albuquerque, 
New Mexico The work is under the supervision of the Bureau of Reclamation. 
(Bureau of Reclamation, U. S. Department of the Interior, Amarillo, Texas). 

Saltcedar studies. Harris, G.K., and Cords, H. P. An experiment to find 
how long saltcedar must be immersed in order to assure that it is killed was 
begun August 30, 1963. Two water temperatures were employed, i.e. 45°F and 
75°F. 80 petted plants varying from about 1 to 2 feet in height were 
totally immersed at each temperature. Four plants were removed from each 
tank every five days until all plants were removed. Thus, the time of immer­
sion varied from 5 to 100 days. The results are presented in the following 
table. (Nevada Agricultural Experiment Station, University of Nevada, Reno). 

------------------------------------.-----------------------------~--------~ 
Hot tank (75°F) Cold tank (45°F) 

No. of days Elants "lants 
immersed Alive~ ~ ~ 

5 3 1 4 

10 2 2 1 3 

15 2 1 2 2 

20 4 

25 4 1 3 

30 .It 1 ...l 
19 -4, 5 19 

-31­

4 



Hot tank (75°F) Cold . tank (45°P) 
No. of days Plants Plants 

immersed Dead ""live Dead Alive 

19 
 -i -2 II 

35 .)" I 2 2 


40 4 2 2 


45 4 2 2 


50 4 4 


55 4 1 3 


60 4 4 


65 4 2 2 


70 4 3 I 


75 4 3 1 


80 4 3 I 


85 4 4 


90 4 3 1 


9S l~ 4 


100 4 2~ 

Total 75 5 44 36 


Comparison of different methods of apelying fenuron pellets for 
control of mature salt cedar (Tamarix pentandra Pall. ). Comes, R. D. and 
Timmons, F.L. PrcviouG eiperimentation hUB:lhown that mature salt cedar can 
be effectively controlled with broadcast applications of fenuron pellets at 
10 to 15 lb/A. An experiment was begun on April I, 1960, to compare the 
following methods of application: (1) broadcast, (2) bands 1 ft. wide and 
5 1/2 ft. apart, and (3) bands 1 ft. wide and 11 ft. apart. Three application 
rates, 10, 15, and 20 lb/A, were used with each method. 

Treatments were applied in triplicate on plots 22 x 33 feet in size. 

The experimental area contained a uniform stand of salt cedar 7 to 12 ft. 

tall. In 1960, a total of 4.70 inches of precipitation was received after 

treatment. Only 5.33 and 4.50 inches of precipitation were received in 1961 

and 1962, respectively. 


None of the treatments caused any visible injury to the salt cedar plants . 
until July 1961, when drying and browning of the foliage commenced. By 
September 1961, many plants appeared dead in all treated plots and the broad­
cast application at 20 lb/A resulted in 99-percent control, tabular material. 
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The percent control on all plots that still contai n live plants has been 
increasing steadily ovei:' the past 2 years. In June 1963, there was no 
difference between the two band methods of application" at equivalent rates. 
However, band applications at 20 Ib/A were required to eradicate the salt 
cedar. When broadcast, ail application rates of fenuron pellets completely 
eliminated the salt cedar~ (Cooperative investigations of the Crops Re­
search Division. Agricultural Research Service, U. S. D.:partment "of Agricul­
ture and the Hyoming Agricultural Experiment Station, Laramie, Wyoming). 

Comparison of different methods of ap2lying fenuron pellets 

for control of mature salt cedar. AU data are 


averages of three replications. 


Rate Percent Control 
Treatment lblA 9-6-61 7-10-62 6-28-63 

Broadcast " 10 87 97 10~ 
Broadcast 15 96 lIDO 100 

Broadcast 20 99 100 100 

Strips 1 ft. wide and 
5 1/2 ft. apart 10 73 96 97 

Strips 1 ft. wide and 
5 1/2 ft. apart 15 C6 95 99 

Strips 1 ft. wide and 
5 1/2 ft. apart 20 89 96 100 

Strips 1 ft. wide and 
11 ft. apart 10 " 79 84 97 

Strips 1 ft. wide and 
11 ft. apart 15 76 90 90 

Strips 1 ft. wide and 
11 ft. apart 20 93 96 100 

Checlt 2 0 2 

Control of salt cedar wtth granular herbicides and herbicides sprayed 
on the soil surface. Hughes, E..Jgene E. " Six granular" herbicides were 
apl'lied at two rates on l/160-A plots of salt cedar 4 feet high on April 16, 
1962. Trentments were replicated three times. A total of 7.05 in~hes bf 
precipitation fell from the time of application of herbicides until the kill 
evaluation was made on July 10, 1963. ' 
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Her:bicide Rate ai/A Percentage Kill 

Atratone 5 0 
Atratone. 20 0 
Prometone r':> 0 
Prometone 20 0 

2,3,6-TBA 5 3 
2,3,5-TBA 20 23 
Fenac 5 0 
Fenac 20 6 

Fenuron 5 0 
F8nuron 20 2 
Dicamba 5 · 66 -'\ 
Dicamba 20 79 

Dicamba appeared to be the only promis1ng granular herbicide for control 
of salt cedar. 

Two \l1ettable-powder herbicides and one liquid herbicide were sprayed on 
the soil surface of l/160-A plots. The herbicides were isocil, monuron, 
and fenac. Rates used l"ere 5 and 20 lbs. ai/A applied in 300 gallons water 
per acre. They \-.Tere applied on July 11, 1962, and evaluated on July 10,1963. 
All treatments were ineffective. (Crops Research Division, Agricultural 
Research Service, U. S. D,::;partment of Agriculture, and New Mexico Agricultural 
Experiment Station, cooperating, Los Lunas, New MeJdco). 

Basal-spray and cut-surface treatments for control of salt cedar. 
Hughes, Eugene E. Basal-spray treatment studies were carried out during the 
fall and winter of 1962-63 in an effort to find out some of the factors 
affecting basal spray effectiveness. One hundred forty-four plants were 
treated in December and a similar set in april. Two formulations of silvex 
were used, the butoxy ethanol (BE) ester and an oil-soluble amine, each at 
two rates, 6 lbs. aehg and 12 lbs. aehg in diesel oil. Two tree sizes, 
less than 2 inches in diameter and more than 2 inches, were used. Three 
types of ap~lication were compared, spraying from the ground upl foot, spray­
ing from the ground up 2 feet, and spraying the cut stump. Results cif 
this study are summarized as follows: 

Treatment Dead Live Average 
percentage kill 

Month treated: December 1962 90 54 62 
April 1962 84 60 58 

Formulation: .Ester (BE) 102 42 71 
Oil-soluble a.mine 72 72 50 

Tree size: Small trees:<2" 108 36 75 
Large trees:>2" 66 7G 46 

Area treated: Basal 1 ft. 44 52 46 
Basal 2 ft. 51 45 53 
Cut stump 79 17 32 

Rate: 6 lb. aehg 76 68 53 
12 lb. aehg 98 46 60 
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There was no statistically significant difference in month of applica­
tion, but there was a highly significant difference in ' each of the following: 
formulation, rate, area treated (no difference between 1 and 2 ft.); and 
size of tree. 

Another study was conducted on March 26, 1963, to compare the oil-soluble 
amine of silvex with the butoxy ethanol ester, each at 0 lb. aehg in diesel 
oil, and the cut stump \'t1ith spraying from the ground up 2 feet. Ten trees 
were used in each treatmerit. Results showed thstboth cut-stump and basal 
spray (2 ft.) treatments using the oil-soluble amine killed all the plants. 
Cut-stump treatments using the ester formulation were also effective iIi 
killing, all the p-lantsbut the basal spray (2 ft.) killed only 7 out of 10 
plants. "Plants in the ester formulation treatments averaged 2 inches in 
diameter larger than those in the oil-soluble amine, which could explain 
the decrease in kill. ' 

The two sets of results appear contradictory, but results of previous 
experiments have shotm the ester to be more effective than the oil-soluble 
amine. (Crops Research Division, Agricultural Research Service, U.S. Depart­
ment of Agriculture, and New Mexico Agricultural Experiment Station, Cooper­
ating, Los Lunas, New Mexico). 

A comparison of single treatments and combinations of burning, motl7ing. 
and spraying treatments for control of salt cedar. Hughes, Eugene E. A 
study was initiated in the winter of 1961-62 to compare the effectiveness 
of mechanical and/or chemical control of salt cedar. The plants ranged in 
height from 4 to 10 feet, with a good stand of grass undergrowth. Mowing 
was done with a rotary mower and burning done by igniting the ,grass under­
story with a propane torch. Sprayed plots wer'e treated wit.h 4 lb ae/A of 
silvex PGBE ester in 20 gallons of water. i1ll treatments were replicated 
3 times. Treatments, dates of treatments, and results are as follows~ 

Treatment Date of treatment Average percent,~ge kill 
in 1962 

Spray only: 5/31 13 
Mow-spray: mowed 3/8 

sprayed 6/11 
Burn-mow-spray: burned 2/22 

mowed 5/31 
sprayed 8/30 4 

Burn-mow: burned 2/22 
mowed 5/17 
mowed 7/19 
mowed 9/17 o 

Burn-spray: burned 2/2.2 
sprayed 5/31 53 

Results show that sprayirig regrowth salt cedar, whether after mowing 
or burning, was more effective than spraying undisturbed ,plants • . Also, 
burning followed by mowing every 2 months was ineffective. All three treat­
ments, burning in winter, mOl't1ing at the approximate low point in carb~hyclrate 
cycle and then spraying August 30, also was ineffective. , The August spraying 
date could possibly havEibeen too early and have not allowed the regrowth to 
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reduce root carbohydrate lavels to their low point. (Crops Research Division, 
. i~gricu1tural Research Service, U. S. Department of Agriculture, in cooperation 
with New Mexico Agricultural Experiment Station, Los Lunas, New Mexico.)l.! 

l/Assistance by the Bureau of Sport F:,_sheries and Wildlife, U. S. Department 

of the interior, is appreciated. 


Aerial application of herbicides for control of salt cedar. Hughes, 
Eugene E., and H. Fred Arle. Two-acre plots were sprayed with a helicopter 
in three states in 1962. Plots sprayed near Buckeye, Arizona, on May 16, 
1962, and evaluated on September 18, 1963, showed the following results: 

Chem~cal Rate Carrier · Volume Percentage 
lbs ae/A rzal/A kill 

2,4-D + 2,4,5-T (50:50) PGBE ester 4 ~vater 10 92 
Silvex PGBE ester 4 " 10 92 
2,4-DP 10 ester 4 \I 10 32 
Silvex OS amine 4 11 10 85 
Silvex OS amine 2 " 10 57 

These plots were burned over by a wild fire in mid-l-.ugust, 1962. 

A similar series of plots sprayed at Red Bluff, Texas, on July 16,1962, 
and evaluated on October 9, 1963, gave the following kill data: 

Chemical Rate Carrier Volume Percentage 
lbs ae/A gal/A kill 

2,4-D + 2,4,5-T (50:50) PGBE ester 4 Oil:Hater 10 20 
Silvex PGBE ester 4 11 Ii 10 21 
2,4-DP 10 ester 4 " 11 10 15 
Silvex OS amine 4 Oil 10 13 
SU"ex 10 ester 4 Invert 10 2 
2 z4 s 5-T 10 ester 4 " 10 3 

In addition, a similar series of plots were put out a Bernardo, New 
Mexico, on August 1, 1962, and evaluated on June 10, 1963. Chemicals inclu­
ded were silvex PGBE ester, 2,4-DP 10 ester, 2,4-D -}- 2,4,5-T (59:50) PGBE 
ester, in oil:water emulsion, silvex OS Amine in oil, and 2,4-D -;·2,4,5-T 
(50: 50) 10 ester as an invert. All were applied at 4 Ib ae/A. in 10-gallon 
volume. This series was completely ineffective, probably because of the 
late date of application. 

There appears to be little difference in the effectiveness of si1vex 
ester and 2,4-D -:- 2,4,5-T (50:50) ester at 4 1b ae/A in oil.:watE.r emulsion 
on salt cedar, both being superior to all other herbicides and carriers 
tested. Differences in percentage kill in the three locations are probably 
due to the date of spraying. Rainfall in the three locations was about the 
same before spraying date. (Crops Research Division, Agricultural Research 
Service, U.S. Department of Agriculture, in cooperation with i"~rizona p,gri ­
cultural Experiment Station, and NetV' l1exico Agricultural Experiment Station.).U 

1/Assistance by the Scull Chemical Company, San Antonio, Texas, Burea... of 
Reclamation, U.S. Department of Interior, Red Bluff t·later District, Pecos, 
Texas, is a?~reciated. 



, 
to the soil surface at the base of individual 

have shown the this method to control these trees on rangelands. 
To Qbtain herbicides similarly, a number of 

leted or to the soil the 
~ase of alligator junipers 4 to 6 feet tall in northern 

January 1960. were trees per treatment. The active 
ingredient rate of ication was equal to tbat in I tablespoonful of 

fenuron pellets. The was a loam. Observations defolia­
tion and apparent plant kills are reported in the 

or 
the 

(50%) 78 93 99 10 10 90 
Fenuron TCti. 22 50 0 0 
PBA Na salt 61 84 96 0 60 
2,3, Na salt 76 97 99 10 70 90 
2,4-D Na I 0 0 0 0 0 
Silvex Na 2 0 0 0 0 0 

N'a 15 2 2 0 '0 0 

Fenuron and sodium of 2,3,6-TBA gave the best kills. The 
sodium salt of PEA gave high iation but only medium amount of 
kill. The other herbicides were ineffective at the es applied. (Crops 
R~search Division, Agricultural U.S. 'of 

Sciences ~ Arizona). 

, 
started and (2) the fire 

once started. Use of foliage applied herbi­
cides to iecate the trees before burning could solve the problem of fuel 
flammability which affects these two Studies 'on 
cation of one-seed and Utah 

have been conducted in 

are not , 
better desiccation than the other 

herbicides tested so Rate and volume application studies are still 
being carried out; these will have to be cost studies 
can be made. 

In burning tests, individual junipers which had been desiccated burned 
readily any season of the year, whereas untreated only 
during the hot, late or 



Small-scale broadcast burning of desiccated -trees has shown limited success 
to date due to the small amount of light fuels available to _carry the fire . . 
in the test . area. Untreated trees in the same area would not burn at ·all. 
(Crops Research Division, Agricultural Research Service, U.S. Department of 
Agriculture, Forestry~ciences Laboratory, ASC, Flagstaff, Arizona). 

4-f\lIlino-3. S.6-trichloropicolinic acid--A promisigg chemical for brush 
control studies in Arizona. Davis, Edwin A. 4-Amino-3,5,6-trichloropico­
linic acid (ATCP), as the potassium salt in liquid formulat ion, was evaluated 
in greenhouse studies for the control of shrub live oak (Quercus turbinella 
Greene). This shrub, which composes 50-80% of the chaparral type in 
Arizona, is one of the most difficult species to control. 

Soil applications of ATCP were applied to 2-year~01d shrub live oak 
plants in gallon cans. · The soil was a sandy loam. The chemical applied at 
rates of 1,2,4,3, and 16 lb/A was compared wi. th fenuron at the same rates. 
Each treatment was replicated 4 times, making a total of 20 plants for each 
chemical. When the data for all rates of each chemical were pooled, ATCP 
killed 80% of the plants and fenuron killed 70%. The two chemicals were 
comparable at the higher rates, but at the lower rates ATCP was superior. The 
pooled toxicity index for all rates was 89.6 for ATCP and 78.1 for fenuron. 
To evaluate the effect of ATCP on grass and its persistence in soil, oats 
were planted a few days after treatment and at 3 intervals thereafter for 
20 weeks. ATCP was less toxic to oats than fenuroD, but the persistence of 
the two chemicals was comparable. After 15 weeks, normal yields of oats 
occurred in the soil initially treated with 1,2, · and 4 lb/L~ of either ATCP 
or tenuroD. After 20 weeks, the mean percent inhibition of oats for all 
rates (1-16 lb/d.) was 17.8% for ATCP and 19.0% for fenuron. 

In another test, conducted with 4-year-old shrub live oak plants, ATCP 
andfenuron were ap~lied to the soil at rates of 2 and 4 lb/A. There were 
2 plants per treatment. The effects of the chemicals were complete after 
3 1/2 months. When the data for both rates were pooled, ATCP and fenuron 
killed 75% and 25% of the plants, respectively. The mean percentages of 
stem dieback, original-leaf injury, and growth reduction were considerably 
higher for i-I.TCP than for fenuron. The mean toxicity indexes were 87.3 for 
ATCP and 42.2. for fenuron. ATCP did not inhibit oats planted in the soi.l 
10 days after treatment, but the 2 and 4 lb/A treatments of fenuron cause 
27% and 91'70 inhibition, respectively. 

Low-volume foliage sprays of p..TCP were compared with the butoxy 
ethanol ester of 2,4,5-T in which the soil as well as the plants received 
spray. The chemicals were applied to 2-year-old plants on April 4, 1963, 
at rates of 1/16 - i lb/i-~ at 10 gpa in a 2x geometric progression. Neither 
ATCP nor 2,4,S-T at rates up to 2 lb/A effectively controlled shrub live 
oak. The effects of the two chemicals were very different. 2,4,5-T caused 
stem dieback and severe leaf injury, whereas ATCP did not. However, ATCP 
at 1/2 - 2 lb/A inhibited regrowth to a greater extent than 2,4,5-T at the 
same rates. The morphological characteristics ·of the regrowth of ATGP-treated 
plants were similar to those of 2;3,6-TBA-treated plants. 

To determine the extent of foliage activity of ATCP, the tops of 
2-year-old shrub live oak plants were sprayed to the point of runoff while 
the bottom 5 inches of stem and the soil were protected from spray. The 
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plants were sprayed with 0.0375% - 2.4% solutions of ATCP in a 2x geometric 
. progression~ . These wetting sprays, which ",ere restricted to the leaves and 

.. 	 stems, resulted in complete leaf kill evel:1. at the lotvest concentration of 

375 . Pllm; previous low-volume sprays . caused only minor leaf damage. The 

effect of these foliage sprayes on plant survival vias extremely erratic; 

there was no consistent relation ·betvleenChemical concentration and plant 

kill. Of the 21 plants · sprayed, 9 were killed (42.9%). 


Although a single low-volume .spray (such as an aerial ap()lication) does 
not appear promising for eradication of shrub live oak, high-volume sprays 
tvith ground equipment may be of value . ATCP was active through both the roots 
and shoots of shrub live oak. However, control of this plant was much more 
effective when ATCPwas applied to the soil rather than to the foliage. On 
the basis of these studies ATC? should be very useful in brush control studies 
in Arizona. (Crops R(;search Division, Agricultural Research Service, U.S.D.A., 
Arizona State University, Tempe,· Arizona). 

Herbicide studies of Gambel's oak in southwest Colorado: Jefferies, 
Ned W. Research on the chemical control of Gambel's .oak (Quercus Gambellii) 
was started in 1952 at the San Juan Basin Branch Station at Hesperus) 
Colorado. Three herbicides (2,4,5-T butoxyethanol ester; 2,4,5-TP propylene 
glycol butyl ether ester; and 2,4,5-T tertiary dodecyl primary amine) \'1ere 
applied to 1/10 acre oakbrush plots. Ap~lications were made at 1.0, 2.0, and 
3.0 pounds a.e./acre during three periods (June 3-12, July 2-5, and July 26­
31). The herbicides were ~pplied in an oil-water mixture (1 part diesel 
oil to 40 parts water) attbe rate of 100 gpawith an orchard sprayer. 

Treatment results were evaluated by two .methods: 1. The percentage of 

dead stees on each plot was compared to the percentage on control plots; 

2. The percent kill was determined using stem count data taken prior to 

treatment. The individual plants were stratified into two size groups; 

Mature = 1. 0 inch or more in diameter; Immature = less than 1. 0 inch in 

diameter. Average kill£or all treatments tvas 27.6 percent for the larger 

stems and 40.4 percent for the smaller stems. On the smaller stems, the 

2.0 and 3.0 pound rates applied during the middle period were superior to 
other treatments. Silvex was significantly more effective than the 2,4,5-T 
ester or amine. On the larger stems, only the date of application was 
significant, with the middle and later date . more effective than the early 
application. The results from the single 1962 application ware not 
satisfactory; However, the study will compare one, two, and three successive 
years of aprlication. (Colorado il.gric. Expt. Sta., San Juan Basin Branch 
Station, Hesperus, Colorado). 

Chemical Control of poison oak (Rhus diversiloba T. & G.) in western 
Oregon. Fechtig, Allen D., and Furtick W.R. Poison oak is a serious prob­
lem on a great number of acres in western Oregon. Although. information 
concerning the activities of amitrole-T and 2,4,5-T have been known for- some 
time, information cortcerning the herbicidal activities of dicamba and 
TorQon in contiolling this species is lacking. Therefore, this project was 
initiated to gain insight on the latter t~vo~ompounds. Two replications 
of plots, 10' x 30', were sprayed with afield type plot sprayer empioying 
the use of a modified hand spray boom. The plots were sprayed on a sunny 
day with the air temperature at 75°, and a wind velocity of 0 mph. 
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The plots were evaluated three months after the date of applicat ion for 

the percent control VJhich ~las visible at that time. These plots will be 


. re-evaluated during the spring months of 1964 to get a clear picture of 
the percent control of the poison oak plants. The first evaluat ion of the 
plots showed that i:imitrole-T at 3 pounds active material per acre gave 
approximately 90 percent • control, while 2,4,5-T at this same rate gave 100 
percent control. Dicamba and Tordon at rates of 1,2, and 4 pounds active 
material per acre gave 25, 50, 100, and 75, SO, and 100 percent control 
respectively. (Department of Farm Crops, Oregon State University, Corvallis). 

Control of giant Hintalaya blackberry Otubtl'S procerus P; J. Nuell) with 
orgenic chemical compounds. Fechtig, Allen D. and Furtick, W.R. Ten different 
compounds which were known to exhibit herbicidal activity were applied to 
blackberry bushes in an attempt to determine the effectiveness of the 
various materials on this brushy species. Another function of this experi­
ment was to attempt to establish optimum rates for those compounds indicat­
in g promise all this species. Blackberries have become a very serious 
problem invading pastures, woodlands, fence rows, and many other places. 
The seriousness of this species and .the lack of information concerning 
many of the organic compounds was responsible for the initiationof this 
project. 

Plots 10' x 20', replicated three times, were sprayed with: dicamba, 
Tordon, amitrole, 2,4,5-T, 2,4,5-T + amitrole, 2,4~D solubalized acid, 
bromacil, 2,4-D emulsifiable acid, TD 191*, and TD 282**. The plots were 
evaluated five months after the date of application, and only three of 
the materials applied were effective in controlling this species. Tordon 
at 1 pound active material per acre gave 95 percent control while rates 
of 2,4, and B pounds per acre gave complete eradication. The 1 pound rate 
of 2,4,5-T gave 75 percent control~ while rates of 2 and 4 pounds per acre 
gave 85 and 93 percent control respectivelY4 The combination of amitrole 
and 2,4,5-T at 2 pounds per acre of each material and an application of · 
2 pounds of 2,4,S-T and four pounds of amitrole both gave approximately GO 
percent control. Amitrole alone at 8 pounds per acre gave less than 30 per­
cent control; · therefore, the per cent control received from the 2,4,5~T-ami­
trole combination tend to indicate that the percent control received \l7as ­
from the 2,4,5-T end not the amitrol. L:.ll of the remaining compounds 
tested vlere less than 40 ::>erc2nteffective in controlling this s~ccies. 
These plots ~lill be evaluated egain Juring the 19(,4 season. (Departmeut 
of Farm Crops, Oregon S·cnL,]. University, Corvallis, Oregon). 

*mono-N,N-demethylcocoamine salt of 3,6-endoxohexahydrophthalic acid. 

**Pennsalt experimental. 


Gorse (Ulex europaeus L.) control with the aid of organic chemicals. 
Fechtig, Allen D., and Furtick, \-1. R. This experiment was initiated primarily 
to evaluate a number of organic compounds \\lith respect to the control or 
complete eradication of gorse plants, because they present a continuous 
fire hazard to farm land, forest, and even residential dwellings. The prin­
cipal gorse area of Oregon is located along the .southern coastal area. 
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fA complete ral.1domized block, . consisting of10' x 40' plots, replicated 
three tiit;eswas sprayed \"ith a 'number of organic compounds exhibiting herbi­
cidal a'ctivity.. An area of seedling gorse approximately 3 - 5 inches 
high and an area of more mature plants 6 - 10 feet high was sprayed to gain 
insight on the effectiVeness of the various organic compounds on this species • 

. The compounds were applied to the seedling gorse with a plot sprayer . 
at 40 psi. The volume of \'later used to apply the various compounds was 
approximately 34 gallons per acre. The herbicides were applied on a cloudy 
day, with the wind velocity at 0 - 3 mph, and an air temperature of 70°. 

In seedlIng gorse a ten pound per acre active material rate of isocil 
and a five pound per acre rate of bromacil were comparable in the percent 
control of seediing gorse, each giving approximately 90·~ 95 percent control. 
In the established gorse these two compounds were not effective. Diuron 
at the rate of 10 pounds per acre gave 100 percent . gorse control in both 
the seedling and in the more mature plants. Tordon at the rate of 1/2 
pound per acre controlled this brush-type species 65 percent in the seedling 
gorse and 50 percent in the more mature plants, while a rate of 1 pound per 
acre gave 95 percent control in each case. rfuen the rate of Tordon was 
increased to two pounds per acre of active material, 100 percent control 
of both the seedling and the more mature plants was obtained. Another com­
pound whose activity on gorse has been known for some time, namely, 2,4,5-T, 
gave 100 percent gorse control in both the seedling and in the more mature 
plants at the rate of 4 pounds active material per acre. Dicamba and 2,4-D 
solubalized acid were not effective in cOl'ltrolling either the gorse seedlings 
or the more mature plants. 

The percent control reported was recorded four months after the date of 
application, and the final evaluation \'1i11 be made sometime during the 
current year. (Department of Farm Crops, Oregon State University, Corvallis, 
Oregpn). 

Aerial spraying to control greenleaf manzanita. Gratkowski,H. and 
i\nderson,Ly1e. Results of small plot tests of herbicides on the non­
sprouting form of greenleaf manzanita (Arctostaphylos Qatula) in the 
Cascade Range have been borne out in aerial applicatiOns on the Rogue River 
National Forest. Earlier tests had shown that low volatile esters of 2,4-D 
are effective jn this manzanita and that an app1icationof 2 to 4 1bs. ae/acre 
is needed to insure a high percentage of kill with midsummer foliage sprays. 

During June 1958, a Stearman biplane was used to spray 100 acres of 
manzanita near Butte Falls, Oregon. An application of 4 1bs ae/acre killed 
96 percent of the treated shrubs on a 60-acre tract; while 2 1bs of 2,4-0 per 
acre killed only 74 percent of the shrubs on an adjacent 20-acre plot. Two 
1bs of 2,4-D plus 1 Ib of 2,4,5-T ~er care killed 96 .percent of th~.manzanita 
shrubs on another 20-acre plot. · All sprays were applied in diesel oil-water 
emulsions at a rate of 7 gaUons of spray per acre. 

Several combinat ions of seed ing, planting, and mechanical eradication 
are being tried on this and other areas in an effort to develop methods 
for reforestationof dense manzanita brushfie1ds in old cuttings. (Pacific 
N. ti. Forest and Range Expt. Sta. in cooperation with Rogue Ri ver National 
Forest, Forest Service, U.S.Department of Agriculture, Roseburg, Oregon). 
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Control of stump sprouts. Leonard, O. A. and Murphy, A.a. . About 1500 
. blue oak (Quercus douglasii} and California black oak {~ kelloggii} stumps 

were treated from December ll~, 1960 through February 14, 1961 on the Hopland 
Field Station. Ti1e treatments involved the application of either the 
alkanolamine salts of 2,4-D or triethylamine salt of 2,4,S-T to the cut 
surfaces, using about 1 gm ae/square decimeter of cut-surface. One half 

.of the stumps were cut to a height of 30 cm while the other one half were 
cut about 90 cm high. One half of the stumps were treated immediately after 
being cut and the other one half were treated 7 days after cutting. Some 
stumps were covered with aluminum foil to protect from rain. Data on 
sprouting were recorded in 1961, 1962, and 1963~ 

Results on sprouting in 1962 indicated that · all variations in the 
treatments markedly influenced sprouting of both oak species. Sprouting 
was greatest with 2,4-D amine, for stumps cut high (90 cm), for treatments 
that were delayed for 7 days, and for stumps that were covered. Results in 
1963 indicated that the responses observed in 1962 had become nullified, 
since most of the sprouts that were alive in 1962 had died with all treatments. 

Tracer studies with 2,4-D on interior live oak (Sh, wislizenii) have 

indicated that protecting a stump from rain by covering the cut-surface 

markedly impedes the dowm'lard movement of the label, but does not prevent 

it from occurring. Some movement downward does take place slowly; such 

movement was observed to occur over a 103 day period during the winter. It 

appears that in the course of 2 years or more that sufficient movement may 

take place to be herbicidal to sprouts. It is possible that: the total move­

ment is less with covered stumps and that the final kill would be related 

to dosage; however, this aspect has not been studied. {University of 

California, Davis and Hopland}. 


Chemical weed control in conifer plantations. Newton, Michael. High 
mortality in conifer plantations set out in areas of low summer preci~ita­
tion and high densities of herbaceous vegetation requires that some method 
of planting be used that enables the seedlings to evade, resist, or never 
be subjected to drought conditions. In view of the relationship between 
the \ose of water and vegetation density, chemical vleed control offers an 
economical method of controlling drought. To test this hypOi::hesis. four 
chemicals were ap~lied on quarter-acre plots at application rates which 
gave roughly the same cost. Treatments were applied in December and April, 
and replicated at each date. A total of tlo1enty plots received treatment. In 
each plot, Douglas-fir seedlings were planted in the center of the treatment 
area. Of the forty seedlings per plot, half were planted immediately before 
treatment, and half were planted immediately afterward. The results are 
summarized below: 

(l) Atrazine. Spring treatments of five pounds, active, per acre 
gave complete weed control, no conifer damage. Seedlings very 

vigorous. 64% survival. Most of the dead seedlings in application skips. 
Little vegetation recovery the first year. Application on seedlings appears 
to have no effect. Fall treatments produced poorer weed control, and 
possibly some conifer damage. 
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(2) Arnitrole, Sirnazine, 1:3 mixture; Spring application of five 
pounds; active, per acre produced excellent weed control, but 

seedlings already planted vlhen sprayed showed definite symptoms of amitrole 
damage, theugh little mortality attributable definitely to thi s cause. 
Untreated ' seedlings show excellent vigor; 56% survival. Fall treatment gave 
poorer weed control, 50% survival. Perennial grasses recovering rapidly 
a t end of first summer in both winter and spring treatments. 

(3) Simazine~ Spring application of five pounds, active, per acre 
reduced annual weed development, but favored perennials. Seed­


lings showed no chemical symptoms, but were exposed to drought conditions. 

31% survival. Poor thrift due to drought. Fall treatment slightly better 

weed control, and 39% survival. Little evidence of treatment at end of 

first growing season except for changes in vegetation composition. 


(4) Isocil, (Hyvar). Thr~e pounds per acre, active, in spring treat­
ments gave good control of nearly all ' gras.ses, but poor control 

of tarweed and some other forbs. Apparently highly toxic to conifers, 1% 
survival in spring treatments. Fall application gave 23% survival, which 
~as not significantly different from control, yet in view of weed control, 
it must be assumed much of mortality was due to chemical • 

. (5) 	 Control, (No chemical). lieavy weed development consisting 
mostly of Danthonia californtca, Dactylis glomerata,: Elymus 

. caDut-medus...ru:., Daucus carota Plantago lanceolata, .Prunella vulgaris, ..~ 
gracilis, and Torilis roclosa. The s:ands in the untreated plots averaged 
slightly over 1000 rlGs :>er acre, dry weight, and had depleted soil moisture 
in the top foot or soil to fifteen atmospheres tension prior to the end of 

' June. Survival ~'las the same in both winter and spring plantations, 19%. 
Vigor was poor at the end of the first season, and it ,is expected that 
second-season mortality will take a heavy toll of the remaining seedlings. 

In ,ummary, it is concluded that spring ,applications of herbicides 
are generally superior to fall treatments in this region·of low summer 
precipitation and wet winters, and that it is wise to avoid chemicals 
which either allow rapid ~egrowth of weeds, or damage seedlings through 
theic own toxicity. These results suggest atrazine as the, most promising 
cheJlical for this type of treatment under local conditions, an'd rates of 
roaghly four pounds active material in spring applications. Nearby aerial 
treatments support this conclusion. (Oregon State University, School of 
Porestry, Corvallis; Oregon). ' 

Chemical control of conifers for pre-commercial thinning. Newton, 
Michael. In vievl of high labor costD for thini1ing young stands of conifers, 
8 method is needed \l7hich will accomptish the same objective as the conven­
cional cutting methods, but -which can be done with fewer man-hours. ' Six 
chemical treatments were evaluated ill some tenth-acre plots in a twenty­
five-year-old stand of Douglas-fir to determine the feasibility of 
chemical thinning. The stands supported numerous · stems of undesirable 
hardwoods which were also treated. 

The treatments used ",ere all of the hatchet-oil can type, in which one 
ccofchemical solution was applied to each of cuts spaced at six-inch 
intervals. The summary of the treatnents and results follows: 
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(1) 	 Cacodylic acid 25% aqueous solution gave 100% kill of all 
Douglas-fir, cherry, willow and hawthorne, and relatively poor 

control of bigleaf maple. . 

.. (2) Tordon 22K*gave 100% kill of Douglas-fir, cherry and bigleaf 
maple,the only species treated. Chemical applied undiluted, 

2 Ib/gallor.. 

(3) 	 Dicamba, undiluted, gave good control of cherry, poor on 
Douglas-fir, maple. 

(4)&nitrol-T top':'killed 100% of the Douglas-fir, (sufficient for 
thinning purposes) and gave satisfactory control of bigleaf 

maple. No complete kills the first year. 

(5) 	 2,4-D amine 1 undiluted, provided good kili on cherry and Willow, 
but spotty top-kill on douglas-fir and big leaf maple. 

(6) 	 Kurosal #, undiluted, gave excellent control of maple, mediochre 
on Douglas-fir. 

Based on cost per unit of effectiveness, and overall utility, the 
compounds tested ~Jarrant further testing in the following order of 
priority: Cacodylic acid, amitrol-T, Tordon, 2,4-D amine, Kurosal and 
Dicamba (Oregon State University, School of Forestry, Corvallis, Oregon). 

*Tordon 22K is the Dow Chemical Co. product containing 2#/ga110n of the 
potassium salt of 4 amino-3,5,6-trichloropicolinic acid. 

4fKurosal is the Dow Chemical Co. product containing six pounds per gallon 
of the potassium salt of silvex. 

Dormant, viable Ceanothus seeds in soil under old-grm-Jth Douglas-fir 
forests. Gratkowski, H. Foresters in southwestern Oregon have questioned 
the origin of dense stands of varnishleaf ceanothus (Ceanothus velutinus 
var. laevigatus) that onen appear on cuttings after logging and slash 
disposal in virgin stands of old-growth Douglas-fir (Pseudotsuga menziesii). 
Soil sampling, and laboratory and greenhouse experiments have answered 
this question at least for two areas on the Umpqua National Forest. in the 
Cascade Range. Large numbers of viable varnishleaf ceanothus seeds were 
found in samples of soil from two virgin stands of old-growth Douglas-fir 
where no parent plants of this brush species were present in the understory. 

Ocular examination showed that varnishleaf ceanothus seeds were present 
in approximately 40 percent of the concentrates prepared from sixty 1/50,000 
acre samples of surface soil. No seeds were found in comparable samples of 
the litter and duff layer. 

Greenhouse and laboratory experiments with the samples later proved 
that these seeds require heat treatment before they will germinate. None 
of the seeds germinated during an initial germination period of 2-2/3 
months in special flats in a greenhouse. But when the soil in the flats 
was heated to a temperature of 80°C at the depth of the seed concentrates, 
stratified for 2 .months, and returned to the greenhouse, seeds in the soil 
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samples germinated rapidly and produced the equivalent of 131,000 varnish­
leaf ceanothus seedlings per acre. No seeds germinated in the duff and 
litter samples even after heat treatment. (Pacific N.W. Forest and Range 
Expt. Sta." Forest Service, U. S. Department of Agriculture, Roseburg, 
Oregon). 

Anatomy of Ceanothusseeds indicates they may be long-lived. 
Gratkowski, R.The anatomical ' structure of varnishleafceanothus seeds 
was .studied in one phase ·of intensive autecological research on this 
troublesome forest land brush species. Anatomy of the ceanothus seeds 
proved ' similar in many respects to that of hard seeds of · legumes 

In a nearly mature varnishleaf ceanothus seed, a thin layer of 
cuticle covers the exterior surface of a thick, palisade-like layer of 
radially-oriented Malpighian· cells that form the main structure of the 
seed coat. As in legume seeds, this closely packed, sclerenchymatou's 
layer is evidently responsible for impermeability of ceanothus seeds 
to moisture. Beneath the palisade layer is a two to three-cell~deep layer of 
regular parenchyma containing dark colored deposits--pigmented material and 
probably tanins. Inside the pigmented cells is a deep layer of large, clear 
parenchyma analagous to the nutrient layer in legume seeds. In the interior 
of the seed, a generous amount of endosperm encloses a welf-developed, 
dicotyledonous embryo. In mature seeds, the pigmented cells and remnants of 
the nutrient layer are crushed between the sclerenchyma of the palisade 
layer and endosperm that almost entirely fills the seed coat. 

As in many legume seeds, a hilar fissure forms a gap in the palisade 
layer at the hilum. On mature seeds, this fissure is covered by a hilar 
cap, remnant of the funiculus that remains attached to the hilum when the 
seed is disseminated. 

Hard seeds of legutnes are considered especially well adapted to remain 
dormant, but viable for long periods of time. The structural similarities 
of hard seeds of varnishleaf ceanothus to hard seeds of legumes indicates 
that varnishleaf ceanothus seed's may also remain dormant but viable in the 
soil for long periods of time. . (Pacific N. W. Forest and Range Expt. Sta., 
Forest Service, U.S. Department of Agriculture, Roseburg, Oregon). 

Heat and Germination of ceanothus ' seeds in wet and dry soils. . 
Gratkowski, H . . Results of a laboratory-greenhouse experiment indii:ate 
that heat of slash fires can induce germination of varnishleaf ceanothus 

(Ceanothus velutinus var. laevigatus) seeds in wet or in dry soils. 

;Large amounts of dormant but viable varnishleaf ceanothus seeds are 
present in soils under overmature Douglas-fir forests in southwestern Oregon. 
When the timper is logged.and the slash burned, dense stands of ceanothus 
spring up and retard growth of tree seedlings in the cutover areas. ' To 
determine whether slash fires may be responsible for germination, ceanothus 
seeds were planted 1/3 inch below the surface in wet and in dry soils and 
heated in an electric oven at temperatures up to 42CCl F. L-Ifter stratifica­
tion, the heat-treated seeds were germinated in a greenhouse. 

Few weeds germinated after heat treatment at OVen temperatures up to 

l~W°F'~, b~t germination increased significantly when seeds in dry soil were 
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heated at 2600 for 20 minutes or at higher temperatures for shorter lengths 
of time. Due':to the high specific heat of water, higher oven temperatures 
were re.:J.uired to stimulate germination of seeds in wet soil than in dry 
soil. 

Soil temperatures similar to those whi. ch stimulated germination of 
varnishleaf ceanothus seeds in this experimerit can undoubtedly occur under 
light logging slash during broadcast burning. Soil temperatures under 
heavy accumulations of logging slash would either kUl the brush seeds or 
completely consume all seed~ and organic matter at depths from which germin­
ating ceanothus seedlings can emerge. (Pacific N. \.J. Forest and Range Expt. 
Sta., Forest Service, U.S. Department of Agriculture, Roseburg, Oregon). 

Fire-induced germination of ceanothus seeds. Gratkowski, H. A labor­
atory experiment has provided evidence that fire will induce germination of 
v~rnishleaf ceanothus seeds in soil. 

Threehund.red seeds were planted in each half of six flats at a depth 
of 1/8 to 1/4 inch below the surface of a fine sandy soil enriched with 
kaolinite clay. One half of each flat \~as selected for burning and covered 
with a 6 inch layer of excelsior. Wooden barriers, sheet metal flame 
shields, and a cover of aluminum foil were used to minimize heat transmission 
to the remaining half of each flat. Then the excelsior was ignited and 
allowed to burn to ash. 

Germination in the burned halves of the flats was much greater than 
in the unburned halves. Three hundred and . five seeds germinated in the 
burned halves while only 32 germinated in the unburned parts of the flats. 
(Pacific N.W. Forest and Range Expt. Sta., Forest Service, U.S. Department 
of Agriculture, Roseburg, Oregon). 

Method of logging slash disposal affects germination of dormant 
Ceanothus seeds in the soil.. Gratkowski, H. An experiment designed into 
a commercial logging operation on the Umpqua National -ForeSt has shown that 
burning logging slash induces germination of dormant varnish1eaf ceanothus 
seeds in the soil. Broadcast burning logging slash in the usual manner 
stimulated germination of a greater number of seeds than did piling and 
burning. In contrast, ceanothus seedlings were far less abundant where 
slash was left unburned than where slash was either broadcast-burned or 
piled and burned. (Pacific N.lrJ. Forest and Range Expt. Sta., Forest SerVice, 
U. S. Department of Agriculture, Roseburg, Oregon). 

Logging slash treatment 
Item Broadcast­ Piled and Not 

burned burned burned 
Percentage of plotsl! 19 19 8 
stocked with seedlings 

Average number of seedlings 6.5 1.9 1.3 
per stocked plot 

Average number of . «,305 1,568 439 
ceanothusseedlings per acre 
l!Plot size 1/5000 acre 
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The use of chemicals in thi.nni.ng dense lodgepole pine. Finnis, J.H. A 
study on the use of fenuron in thinning very dense lodgepole pine (Pinus 
contorta Dougl.) was initiated in 1963 at the Spruc;:e Canyon Youth Camp in 
Stevens County, Washington. The stand was so dense that it was almost 
impossible to use an axe. Various treatments were applied on a grid basis 
in an attempt to open up the stand. Treatments tested were: 

1. 1 tablespoon fenuron at 4 ft. X4 ft. spacing. 
n2. 1 tablespoon fenuron at 0 ft. X 8 ft. spacing. 

3. 1 teaspoon fenuron at 4 ft. X 4 ft. spacing. 
4. 1 teaspoon fenuron at 8 ft. XS · ft. spacing~ 

The first ' three treatments killed all trees including the leaved 
trees. The fourth treatment affected most trees but some are still green. 
Plans call for testing one teaspoon at 12 X 12 ft. spacing in 1964. {Forestry 
Research Center, Washington State Department of Natural Resources, Olympia). 

Cost of thinning Douglas-fir. Finnis, J.M.Three methods of thinning 
young stands of Douglas-fir (Pseudotstlga menziesii) were tested at . the 
Mission Creek Youth . Camp under the direction of J. Lathrop. Costs per acre 
were: 

Falling and lopping the tops $31. 20 
Axe girdling 24.45 
AMS solution in axe frills 16.99 

The AMS solution consisted of 1 lb. of AMS per pt. of water. (Forest 
Research Center, Washington Department of Natural Resources, Olympia). 

Chemical frill treatment of alder. Finnis,J.H. . Aerial application 
of phenoxy herbicides on large areas is an accepted treatment to control 
red alder (Alnus rubra). Ho't-lever, there are many places where a small area 
must be controlled, and this calls for individual tree treatment. 

Five chemicals were tested in axe cuts spaced four inches apart 
around stems of alder trees: 

1. AHS • . An aqueous solution of 1 lb. of AMS in 1 pint of water .. 
2. Dicamba. 4 Ibs. acid equivalent per gallon applied undiluted. 
3. Silvex. 6 lbs. acid equivalent per gallon applied undiluted. 
4. 2,4,5-T L. V. ester. 4 lbs.acid .equivalent per- gallon applied 
undiluted. 
5. 2,4-D amine. 4 lbs. acid equivalent per. gal10n applied un4Huted. 
Twenty-five trees \·lere treated with each chemical at six dates during 
the year. The study is being replicated in Clallam, Thurston, and .. 
Clark Counties, Washington. · 

Trees treated with AMS and dicamba late in August were dead in late . 
October. Effect of the other chemiCals was less dramatic, but final evalu­
ation cannot be made until the 1964 growing .season. Completed results \"lill 
be available by the end of 1904 (Forestry Research Center, Washington Stat~ 
Department · of Natural Resources, Olympia). 
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Chemical control of salmonberry. Finnis, J.M. The following chemicals 
were tested on salmonberry (Rubus spectabilis) in July 1962: 

1. Amitrol-T 6. 2,4,S-T L. V. ester 
2. 2,4,5-T solubilized acid 7. Dicamba 
3. Silvex 8. Trysben 200 
4. Butoxone ester 9. Diesel oil 
5. Decamine 

Chemicals were tested at 16 and 32 lbs. per acre on t\vO replicates per 
treatment. The'plots were examined in May 1963 and degree of control, 
especially amount of resprouting, was recorded. 

The most promising chemicals were amitrole-T, dicamba, and the low 
volatile ester of 2,q.,5-T. These were tested again in 1963 at the following 
rates: amitrole-l' and dicamba at 1,2,and 4 lbs. per acre; 2,4,5-T at 
2,4, and 8 lbs. per acre. (Forest Research Center, Washington Department 
of Natural Resources, Olympia). 

Chemical control of sl1C)wberry. Finnis, J.M. A number of chemicals 
were tested in May 1963 to control snowberry (Symphoricarpus ~) in 
Clark County, Washington. Examination in the early fall of 1963 showed 
that the most promisisg chemicals were: 

1. Amitrol T 
2. 3imazine plus Amitrol T 
3. 2,4,5-T L.V. ester 

The plots will be examined in 1964 to assess degree of control at 
the end of the second year after application. (Forest Research Center, 
Washington Department of Natural Resources, Olympia). 

Control of bracken fern. Finnis, J.M. Three plots 'vere laid out 
during 1962 in Grays Harbor County, Washington, in an area covered with a 
dense, uniform stand of bracken fern (Pteridium aguilinum pubescens). 

Plot 1. Scarified in February and pIal ted in Harch 1962. ­
Plot 2. Sprayed in August 1962 and planted in the sprLlg of 1963. 
Plot 3. Planted in March 1962 and sprayed in August 1902. 

The herbicide used was a butoxy ethanol ester of 4-CPA applied at a rate 
of 8 lbs. ae per acre in an oil-in-water emulsion; 10 gallons of spray 
per acre. 

Douglas-fir seedling survival, bracken fern height, and density were 
recorded in September 1963. Results are: 

Plot Seedling Av. Ht. Av. No. Stems 

Number Treatment survival bracken per milacre 


1 Scarified-planted 100% 55.05 in. 42.9 
2 Sprayed-planted 92 44.1 26.1 
3Planted-spraye.d 97 48.4 22.2 

While the spray treatment has reduced the height and density of the bracken, 
this has hed no effect on seedling survival. By visual inspection, adequate 
control of bracken fern has not been achieved. 
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This study was carried out 'in cooperation with R. F. Strand of Crown­

Zellerback Corporation. (Forestry Research Center, Washington State Dept. 

of Natural Resource~, Olympia): 


Chemical control of dt-larfmistletoes on California conifers. Quick, 
, ' Clarence R. Development is continuing on methods for direct control of 

d\-1arfmistletoes(Arceuthobium spp.) on conifers in California. About 2500 
trees in some 245 ,tests were treated wit-h a variety of herbicides--largely 
phenoxy herbicides-- during the years 1959-1963~ Many early attempts were 
unsuccessful in eradicating dwarfmistletoes thrm,g hout crowns of trees by 
spraying basal portions ,of boles, and ' many trees were killed in some tests. 
More recent tests emphasize control of directly sprayed infestations on 
boles and limbs. Saplings and poles of five species of trees commonly have 
been treated--sugar pine, ' jeffr(!ypirie, ponderosa pine, white fir, and red 
fir. 

Dwarfmistletoe control experiments mature slowly. Results of 1959 tests 
now appear to have stabilized, but trees treated in ' 1959 will be checked 
again in 1964. Best 1959 tests, on Jeffrey pine with ester formulations 
of 2,4-Dand MCPP at 2000 ppm in kerosene carrier. still sho:7 2/3 or better 
control of directly sprayed d\",arfmistletoe plants., There is little leeway 
in choice of effective safe concentrations of phenoxy herbicides fOr treat­
ment of dwarfmist1etoes on Califor~ia conifers. Sugar pine and ponderosa 
pine react to phenoxy compounds similarly to Jeffrey pine, but the two firs 
(Abies spp.) are more easily damaged. All treated species are very easily 
damaged by herbicides during the spring surge of growth, but are much less 
affected after new growth has hardened off. Most advantageous , time for 
direct treatment appears to be late summer and early fall. 

Three principal spray carriers have been used: (1) petroleum fuel oil, 
e. g. , stove oil, (2) water with 10 to 20 percent of agricultural spray oil 
added, and (3) water with 10 to 15 percent of a polyglycol added. It is 
not certain which carrier is most generally satisfactory, but higher concen­
trations o£pheno~y herbicides can be applied safely in water-base carriers. 

Trichlorophenoxy compounds are more promising on pine species than 
dichloro andmethyl-chloro materials. 2,4,5-TP appears to be more systemic 
than 2,4,5-T or 2,4,5-TB, but 2,4,5-TB in fuel oil has a less restricted 
range of safe concentrations on pines than either 2,4,5-T or 2,4,5-TP. For­
mulations of 2,4-D and 2,4-DB offer little selectivity between ,tree species 
and dwarfmistletoe. 4-CPA, as well as 2,4,5-TP, is somewhat systemic in 
pines"but neither material holds much hope of general effective control of 
dwarfmistle~oe by basal-stem treatment. Within a fevl years a safe and 
effective chemical method for ' direct control of dwarfmistletoe on pines 
should be available for special forest situations. Tests are continuittg. 
(Forest Service, U. S ~ Department of Agriculture, Berkeley, California). 
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PROJEct 4. WEEDS IN HORTICULTURAL CROPS 

Don F. Dye, Project Chairman 

SUMMARY 

Investigat"ors In .seven states have contributed fourteen abstracts 
which represent eleven crops. Those crops for which more than one 
abstract was ' received . are tomatoes, onions, grapes and shelter belts. 

Tomatoes. Tillam and Diphenamid were reported in both abstracts 
as having shown the most promice. Neither herbicide was phytotoxic. 

Onions.. DCPA, R-446l, Paraquat . and Diquat were reported as showing 
promise on onions. The abstracts indicate that no phytotoxicity was 
observed from these herbicides. Since each of the other abstracts repre­
sent separate areas of endeavor and cannot be compared, a summary has not 
been prepared for them. 

Evaluation of soil-incorporated herbicides for selective weed con­
trol in tomatoes. Hamson, Alvin R. Six herbicides ~¥ere evaluated for 
crop tolerance and control of mi~d annual weeds in transplanted tomatoes. 
Herbicides were applied to 4-row plots on a prepared seedbed and incorpor­
ated within minutes by a power-driven, hooded, rotary tiller with L-shaped 
teeth set 3 inches deep. A randomized block design was used with 4 
replications including weeded deck plots. Weed control was rated four 
weeks after application on a sui>jective scale with 0 indicating no control 
of weeds and 10 complete contrel. Ratings were made on individual weeds 
and as an overall rating of ali weeds combined. Size of tomato plants 
was indicated at the same time by subjective ratings with 0 indicating 
stunting and 10 normal growtl':. Yields of U.S • . No. l, No.2, and cull 
tomatoes were not .significantly different between the herbicide treatments 
at the 5% level. Weeds present were mallow, Malva neglecta Wallr; black 
nightshade, Solanum nigrum 1.; lambsquarters, Chenopodium album L.; redroot 
pigweed, Amaranthus retroflexus L.; purslane, portulaca oleracea L.; and 
stinkgrass, Eragrostis cilianensis All. All plots were weeded by hand by 
one person who worked at e uniform rate recording time of weeding each 
plot. The conversion of Ihese records to hours per acre appears in the 
table which also includes herbicide rates and subjective ratings of weed 
control and tomato growth. 

The most promising. herbicides were tillam and diphenamid. Tillam 
gave nearly complete concrol of all weeds including black nightshade. 
Diphenamid gave slightly better control of lambsquarters, redroot pig­
weed, and stinkgrass but was less effective in controlling black night­
shade. R446l was nearly as effective as tillam but did not control black 
nightshade. CDEC, solan, and amiben wereinter~diate in weed control. 
Amiben caused considerable stunting of tomato plants. (Dept. of Hart., 
Utah Agr. Exp. Sta., Utah State University, Logan, Utah. 
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1963 WEED CONTROL EVALUATION ON TOY~TO TRANSPLANTS 

Weed Control Ratings* 

Combined 
Herbicide and rate liandweeding Mallow Nightshade Lambs- Redroot ' ' Purslane Stink­ 'Weed Tomato 

Hrs/Acre quarters grass Control , Growth 

Tillam4 Ibs/Acre 19.7 10 8.75 9.75 9.50 10 9.50 9.75 · 9.75 

Diphenamid 6 1bs/Acre 39.8 10 6.75 10 10 10 9.75 8 , 9.75 

R4461 10 1bs/Ac~e 46.4 8.75 5.50 10 9~ 75 ' 10 9.75 7 9 

CDEC 6 Ibs/Acre 62.3 9.5 5 8.5 8.75 9.25 8.25 6 8.5 

Solan 4, 1bs/Acre 74.1 9.25 6.25 7 6.75 7.75 5.75 4 7.5 

Amiben 41bs/Acre 32.3 , 8.75 7 9.5 9 ' 10 6.75 7.75 "5.75 

Check 86.0 7.5 4.25 6.25 5,.5 7.5 5.75 2~25 " 7 

* : Rated on a basis of 0 to 10 with 0 = no control. 



Field evaluations of pre-plant herbicides in tomatoes, onions. and 
cucumbers in Colorado. Ross, Merrill A. Several pre-plant herbicides 
were evaluated for their effectiveness (under Colorado conditions) in 
tomatoes and onions at Rocky Ford, Colorado Branch Station in 1962 and 
1963 and NPA was evaluated in cucumbers at Fort Collins in 1963. In all 
cases the herbicides were applied with a knapsack boom sprayer. Chemical 
on one-half of the rows in each plot was incorporated 1 to V~ inch deep 
with a Bye-Hoe and the other half was left undisturbed. All plots were 
then planted and furrow irrigated as soon as possible. Predominant weeds 
in the Rocky Ford tests were re'droot pigweed, Venice mallow, barnyard 
grass, lambsquarter and Setaria ~. 

Tomatoes. Following a preliminary screening trial in 1961 PEBC, 
diphenamid and CDEC were selected for further testing. PEBC and diphenamid 
both gave good weed control at rates which were not unduly toxic to the 
tomatoes. CEDC gave a fair measure of control against broadleaved weeds 
but lacked an acceptable margin of safety. Diphenamid exhibited a wide 
margin of safety with respect to tomatoes, however, it did not prove as 
effective against Venice mallow as did PEBC. Incorporation reduced the 
variability of PEBC and diphenamide performance from year to year as well 
as improving their effectiveness against the weeds. Benefits derived 
from incorporation were particularly obvious in 1963 (Table I) when hot, 
dry weather prevailed at planting time. 

Onions. Several chemicals were evaluated in 1962 and of these only 
CIPC and DCPA were worthy of further testing. In 1963 DCPA at a rate of 
16 Ibs/A gave acceptable ,weed control with no injury to the onions. Venice 
mallow, however, appears to be resistant to it. CIPC has not performed 
well with furrow irrigation. Incorporation of the DCPA improved its 
performance (Table II). 

Cucumbers. One test was treated and planted June 8, 1963. It received 
~ inch of rain two days later. A second test was treated and planted 3 
weeks later. This time no rainfall was received. In the first test all 
rates of NPA gave excellent weed control irrespective of the incorporation 
treatment. In the second test which received no moisture in the form of 
rainfall incorporation did enhance the action of NPA (Table III) • 

Table 1. 	 Direct seeded tomato pre-plant herbicide trials, Rocky Ford, 
Colorado 1962-1963. 

%Reduction % Reduction 
of total weed stand of tomato stand 

Rate 1962 1963 Ave. 1962 1963--­ Ave. 
Chemical Lbs/A 1* U* L-.!L I U L-.!! L-!l. :! U 

PEBC 3 74 60 82 40 78 50 9 16 10 30** 10 23 

" 4-l2 86 92 95 77 90 84 25 0 0 17 12 8 

" 6 97 97 97 90 97 94 73 20 9 12 41 16 
diphenamid 3 96 76 17 ,5 86 50 0 0 0 30** 0 15 

" 6 87 90 90 70 88 80 0 0 25 2 12 1 

" 9 87 94 90 82 88 88 43 0 15 30 ' 29 15 
CEDe 3 75 83 42 50 58 66 24 46 10 25 17 36 

" 6 88 83 46 20 67 52 88 56 10 12 49 34 
II 9 88 95 68 52 78 74 94 , 90 45 14 70 52 

Control 0 0 0 0 0 0 0 0 0 0 ' 0 0 
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. Table II. Onion pre-plant herbicide tests, Rocky Ford , Colorado 1963. 

Percent Stand Reduction 
, Treat- , Rate "Broad-leaved Grassy Total 

ment . lb/A weeds*** ' vleeds weeds Onions 

DCPA 8 
-L 
38 

:JL 
37 

...L 
92 

.JL 
S5 

I 
65 

U 
'46" 

I 
0 

U 
0 

" 12 60 30 90 32 75 31 0 0 

" 16 87 48 87 68 87 58 7 6 
CIPC 2 . 0 35 57 2 28 18 0 6 

" 4 49 55 44 II 46 33 12 29 

" 6 20 20 76 46 58 33 12 45 
Check 0 0 0 0 0 0 0 0 

Table 'III. Cucumber pre-plant herbicide test, 
" 

Fort Collins ,Colorado 1963. 

A. 	 Effect of NPA treatment on percent of reduction stand of weeds and 
cucumbers when~ inch of rain was received. 

lbs NPA/A Redroot Eigweed Purslane ' Grass~ Weeds Total Weeds Cucumber 
U--L -L -.!!. --L ..!L ...L .JL. .L .JL 

0 0 0 ' 0 0 0 0 0 0 0 0 
2 100 98 100 100 94 87 98 96 0 0 
4 100 100 100 100 92 92 97 97 0 0 
6 100 100 100 100 96 91 99 97 0 0 

B. 	 Effect of NPA treatment on percent of reduction stand 0'£ weeds and 
cucumbers when no rainfall was received. 

lbs NPA/A Redroot Eigweed Pursiane Grass~ Weeds Total Weeds Cucumber 
I U --L u I U I '.JL l u 

0 0 0 0 0- ()< 0 0 ,0 0 0 
2 70 10 82 62 86 36 10 0 
4 78 64 93 63 86 64 0 0 
6 94 64 91 53 92 58 2 0 

* I = l~ inch incorporation with Bye-Hoe. U = no incorporation. 

** Stand reduction of tomatoes at 3 Ibs/A unincorporated treatments with 
diphenamid and PEBC atributed to competition from weeds. 

***Does not include Venice mallow which is resistant to DCPA. 
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Screening herbicides for use in Thompson seedless grapes. Lange, A. H. 
Leonard, O. A., and Lider, L. A. The respo11se of ne~'lly rooted Thompaon 
seedless grape cuttings growing in sand to fifteen herbicides (soil and 
foliar applied) was evaluated under greenhouse conditions during the spring 
and su~er of 1963 ' at Davis, California. The study included. DCPA, simazine, 
dichlobenil, trifluralin, diuron, prometryne, atrs.zine, EPTC, isocil, 
dalapon, dicamba, 2,4-D, and Tordon atO.OOS, 0.05, 0.5, and 5 ppm; ami­
trole and paraquat atO.OS, 0.5, 5 and 50 ppm in the nutrient solution 
(in sand) testing root. absorption. In the second experiment DCPA, simazine, 
dichlobenil, trifluralin, diuron, prometryne, atrazine, EPTC, isocil, and 
dalapon were applied to the foliage at the rate of 0.1) l, and 10 pounds 
per acre; paraquat at 0.01, 0.1 and 1 pound per acre; dicamba, 2,4-D, and 
Tordon at 0.001, 0.01, 0.1 and 1 pound per acre in 103 gallons of water 
per acre. ' None of the herbicide was allowed to reach the sand. 

The results indicated DCPA to be the least toxic herbicide when applie 
to the roots or the grape foliage. Trifluralin was next showing ,only 
slight stunting when root applied at 5 ppm. There was no apparent reduction 
in growth from foliar applied trifluralin. Simazine, dichlobenil, diuron, 
prometryne, atrazine, and isoeil were readily taken up by the roots and 
generally caused growth reductions above 0.05 ppm. Prometryne produced the 
least damage at this level in the root media but was nearly as toxic as 
atrazine and isocil when applied to the foliage. 

Paraquat produced virtually no damage applied to the roots but 
severely burned the foliage, whereas amitrole was more severe through the 
roots than the foliage. Dalapon caused little damage through the roots 
or when applied to the foliage except a possible root reduction as a result 
of movement to the roots from the 10 pounds per acre foliar application. 

Tordon produced extreme toxicity from the lowest level (0.005 ppm) in 
the root media. Root absorption of 2,4-D was not apparent in the tops in 
contrast to dicamba and Tordon. Dicamba was less toxic than Tordon. 
Foliar response to these three hormone type herbicides were quite similar 
with Tordon and dicamba causing a little more damage than 2,4-D~ 
(University of CalifoTnia, Davis) 
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The effect of 15 chemicals on the growth of young grape cuttings growing in sand and 1/2 strength Hoag1ands solution. 

Soil Applied Average!1 

Approx. Height in cm Dr~ wt. of tOES in ~s. Drywt. of roots in_gms. 
Water ppm ppm ppm 

Herbicide Sol. .005 .05 .5 5 50 .005 .05 .5 5 50 .005 .0.5 .5 5 ,,50, 

DCPA 0.5 24 30 37 37 17 12 16 14 9 ',6 7 6 -.-', 

Simazine 5 , 45 35 25 d* -- 19 16 8 2 8 7 1 0 
Casoron 10 ' 33 39 16 d 20 20 6 2 12 10 1 0 
Trif1uralin 24 42 42 32 22 21 20 16 12 10 9 9 2 
Diuron 42 39 33 d d 20 16 2 2 10 9 0 0 
Prometryne 48 42 43 35 d 20 19 12 '3 10 9 5 0 -.-
Atrazine 70 38 32 29 d 20 17 5 2 ' 8 6 0 0 
EPTC 375 30 31 41 13 19 17 17 3 10 8 6 ,1 
Isocil 2150 32 36 d d 21 18 4 2 13 . 7 0 '0 ----
Dalapon Sol. 35 38 35 41 19 19 19 16 9 10 9 11 
Amitro1e Sol. 40 42 35 18 18 18 11 4 11 8 3 1 
Paraquat Sol. 36 40 30 30 19 19 19 14 10 8 8 7 ' 
Dicamba Low 29 16 d d 16 7 2 2 10 7 0 0 
2,4-D Low 30 34 16 d 19 16 6 1 -9 9- 2 0 
Tordon 430 17 d d d 9 4 3 2 10 0 0 0 
Check (38) (20) (10) 

]j Average ,of 4 individual pot replicates (1 plant per pot); average dry wt. is represented by the total 
dry wt. of tops or roots from all 4 replicates, 42 days after first application. 

*d = Top of plant dead and therefore could not be measured. 



--

Foliage Applied - A'veragef) 

Height in em Dry wt. of tOEs in gms. Dry wt. of roots in gms. 

pounds per acre pounds pe r acre pounds per acre 


Herbicide .001 .01 .1 1 10 .001 .01 .1 1 10 .001 .01 .1 1 10 


DCPA 12. 25 17 -- 5 9 7 8 8 7 
Simazine 19 16 13 6 6 4 6 5 2 
Casoron 23 20 14 8 7 7 9 7 6 
Trifluralin 15 10 20 7 5 7 8 5 6 

·Diuron 15 20 d* 6 3 4 6 2 2 
Prometryne 16 16 d 6 4 2 7 3 2 
Atrazine 19 14 d 5 5 2 9 4 2 
EPTC 18 18 18 5 6 6 4 7 5 
Isocil 15 d d 5 3 1 4 2 1 
Dalapon · 13 15 11 4 6 4 5 6 2 
Amitrb1e 21 16 13 8 4 6 10 8 4 
Paraquat 17 13 15 7 5 4 8 6 4 
Dicamba 11 10 d d 4 3 2 2 5 2 1 2 , 
2,1+-D 14 -015 d d 6 4 2 2 6 3 1 1 11"\ 

ITordon 14 d d d 6 2 3 2 6 3 3 1 

Check (14) (6) (8) 

£/ Average of 3 individual pot replicates (1 plant per plot); Average dry wt, is represented by 
the totaldry wt. of tops or roots from all 3 replicates, 42 days after first application. 

*d c Top of plant dead and therefore could not be measured. 



Progress in the development of an herbicide for the selective removal 
of bentgrass from bluegrass turf. Chamberlain, H. E. and Jess L. Fults. 
Throughout the bluegrass (E.£!pratensis L.) area of the nation, bentgrass 
(Agrostis palustrus or b.. tennis) is .o:ften a "weed" in the sense that it 
h a plant out of place. Up until recently much of the best commercial 
bluegrass seed contained a small percentage of bentgrass as an allowable 
"other crop · seedu • Possibly this fact more than any other single condition 
has' allowed a great deal of ben.tgrass to be randomly introduced into 
bluegrass turf • Bentgrass is slow to green up in the spring and goes 
dormant early in the ·. fall as compared to Kentucky bluegrass. There are 
also distinct color and texture differences during the summer months 

.. that make bentgrass patches .in bluegrass turf undesirable. 

Experiments to determine the best possible herbicide . to remove bent­
grass from bluegrass turf were begun at this station in late August 1962 
with the establishment of a bentgrass (direct seeded seaside bent) nursery 
for herbicide testing. A full year was used to thoroughly establish the 
sod and exploratory treatments were initiated in August 1963. Chemicals 
and raeesof application which are currently being tested include: 1) 
Sodium sait oftCA@ 10 lb/A in 1089 gal water/A; Paraquat (California 
Spray Chemical Corp.) @0.5, 1, and 2 lb/A in 400 gal water/A; ammonium 
sulfate@ 10 lbs nitrogen/lOOO ftZas a dry material; ERASE (Scott Seed 
Co.) containing 7.2 percent cacodylic a.cid @ 6.5. Ip of formulation/lOOO ft2 ; 

. ammonium hydroxide applied as saturated ammonia wate~ containing approxi­
mately 24 percent ammonia (made by saturating tap water with commercial 
anhydrous ammonia). Dne quart of this solution diluted with one quart of 
tap water was applied to 2D ft2. This anhydrous ammonia solution applied 

@ 1 qt/20 ft2 would yield an equivalent nitrogen application of 20.7 
pounds nitrogen/WOO ftZ• The sodium salt of TCA, paraquat, ammonium 
sulfate, Erase, and ~onium hydroxide were applied August 29, 1963, at 
a time when both bentgrass and bluegrass in adjoining plots were green and 
growing vigorously • . The following chemicals were applied November 12, 1963 
~ the bentgrass was brown and nearly do~ant. KCND at rates of 10, 
15 and 20 1b/A; Union Carbide UC20299@ S and 10 Ib/A; dicamba at ~, ~, 1, 
and 2 1b/A; Kil~-all (D. E. Linck Div., Walco American Corp., Clifton, New 
Jersey) containing 30 percent dimethyl arsenic acid@ I 1/3 oz of formu­
lation/SOft2 • Dnly one application was made with each chemical or ' . 
formulation. 

Fall 1963. Each chemical treatment-':main plot-.- was divided into 
6 sub-plots to study the interaction of r.enovation and reseeding. The 
renovation and reseeding treatments following chemical treatment: 1) no 
renovation-and no reseeding; 2) renovation and reseeding 7 days after 
chemical treatment; 3) no renovation but reseeded 7 days after chemical 
treatment; 4) renovation 7 days after chemical treatment but not reseeded; 
5) renovation and reseeding to be accomplished 8 months after chemical . 
treatment (1n 'April1964); 6) no renovation but reseeding 8 months after 
chemical treatment (April 1964). Reseeding was done or will be done with 
common Kentucky bluegrass seed @ a rate of 3 lb/1DOO ft2 ; renovation was 
accomplished with a "Ren-o-thin" machine with the knives set to work at a 
depth of ~ inch below the surface. 
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Results in -the late -fall, while preliminary, indicated that the use 

of ammonium hydroxide was the most promising chemical treatment. It not 

only gave an immediate kill of the bentgrass, but it allowed reseeding 7 


-days after treatment plus giving a nitrogen stimulus for the quick extab­
lishment of blue-grass seedlings. In limited tests on established blue­
grass turf, ,it produced only a temporary top contact kill followed by 
rapid recovery and stimulation of the regrowth from crown buds and rhizomes. 
Grass leaves treated with ammonium hydroxide solution turned black within 
an hour after application and were yellow and dead within 5 days. An 
added advantage appears to be the 'complete lack of any -chemical residue 
that might be a hazard to children or pets. An obvious objection that may 
be overcome by further work are the strong ammonia fumes at the time of 
,treatment. 

Results with other chemicals were as follows: 1) the sodium salt of 

TCA did not give complete kill at the rate used; 2), ammonium sulfate did 

not give complete bentgrass kill at the rate used, but did allow bluegrass 

seedlings to become quickly established; 3) Erase (cacodylic acid) killed 

about 40 percent of the bentgrass; bluegrass seedlings failed to become 

established; 4) paraquat @ ~, 1 and 2 lb/A in 400 gallA of water did not 

adequately kill the bentgrass but did allow good establishment of blue­

grass seedlings--further research with larger volumes of water may do an 

adequate job; 5) the other treatments applied late when the bentgrass was 

dry and nearly -dormant cannot be initially evaluated before the spring of 

1964. 
 .. 

Removal of the dead cover by renovation and subsequent sweeping 

showed no advantage over planting the bluegrass seeds directly into the 

dead bentgrass. Grass must be in a lush actively growing condition if 

herbicides are to give maximum effectiveness. (Colorado Agri. Exp. Sta., 

Colorado State University., Fort Collins.) 


Chemical weed control in established shelterbelts. Guenthner, H. R. 

and Baker, L. O. In the fall of 1961, diuron at 10 lbs/A, simazihe 

wettable powder at 10 lbs/A, simazine granules at 5 and 10 lbs/A were 

applied on a 30 year old stand of Chinese Elm. On April 16, 1962 the fol­

lowing treatments were made; simazine granules at 5 and 10 lbs/A, simazine 

wettable at 5 and 10 lbs/A and diuron at 5 and 10 lbs/A. A vigorous growth 

of crested wheatgrass, smooth bromegrass and downy brome was present in 

the tree row. 


In 1962, simazine wettable powder applied at 10 lbs/A was most 

effective early in season however after the seasonal rainfall simazine 


_	granules at 10 lbetA was as effective as the wettable powder application. 

In 1963 both treatments were again the most effective. Diuron generally 

did not control the perennial grasses as "lell as the simazine treatments. 

Additional observations will be made in 1964. (Montana Agricultural 

Experiment Station, Central Ml:lntana Branch, Moccasin.) 
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Weed control in she1terbe1t~. Baker; Lauren.ce O. Twelve tree and 
'shrub species were transplanted into Bozeman silt loam soil in May 1962. 
They were spaced about 2 feet apart in the ro\-1 and rows were 4 feet apart. 
Chemical treatments were . immediately made to sorne plots (12 by 48 feet). 
Other applications have been made at intervah since for a total of 30 
treatments app1.ied in triplicate. Spray applications were made with a 

knapsack sprayer using care to keep the chemical off the tree and shrub 

plants. Granular materials were scattered by hand. Considerable mouse 

damage o.ccurred during the winter of 1962-63 on those plots whe.re weeds 


... 	 were not controlled. Good tree and shrub growth was made during ' 1962 
.and 63 where weeds were not allowed to compete. Where weed competition 
was excessive very little growth occurred. 

Weeds were controlled. 90% or better from the use of atrazine, sima­
aine, diuron, casoron (incorporated), and GC6691, all at a ' rateof 5 pounds 
per acre applied in the spring of 1963. Fall-applied casoron was less 
effective (77%) indicating a short period of residual effectiveness. 
However, fall-applied (1962) simatine and diuron gave almost 100% control 
at the same rate. Of the treatments applied in the sp-ring of i962 sima­
zine controlled weeds 85% and diurdn 62% at a 5 pound rate • . At 2.5 pounds 
ne{ther chemical gave satisfactory results. DCPA, sesone, fa1one; EPTC, 
amiben, OMU, CP31675, R3446, . and Shell 7961 have given varying degrees of 
weed control but none have provided satisfactory season-long control. 

Greatest tree injury occurred on the non-weeded check plots. Cara­
gana and honeysuckle were i~jured by both the atrazine and simazine. 
Atrazine also injured cottonwood and golden willow. Of the longer lasting 
t .t'eatments diuron: was leas!; injurious to the woody species, and yet gave 
acceptable weed control. . G~6691 gave good weed control but inasmuch as it 
was not applied until June 26 its residual effectiveness and its effect 
on . trees is not known. In ,ddition to the woody species named, American 
and Siberian elm, green am, American plum, sand cherry, Russian olive, 
Douglas fir, and blue sprtce were included in the planting. American elm 
was injured by 2 ,4-D, appirent1y from a volatile form applied ' .approximate1y 
1/4 mile away. Because (f its sensitivity to 2,4-D this elm should not 
be included in any shel~rbelt planting where 2,4-D is an accepted farming 
practice. OMontana~ricu1ture Experiment Station, Bozeman). 

Herbicide evaluation field trial in blueberry plantings. Peabody, 
Dwight V. ~ Jr. A rurbicide evaluation experiment was initiated iri 1963 
designed to determine selective activity of certain promising herbicides 
in blueberry p1antLngs. Twelve different herbicides were applied at each 
of three different locations in western Washington to blueberry plants 
during the spring of 1963. Two of these materials (2,3 ,6-trich1orobenzyl­
oxypropanol +,2,4-D and 4~amino-3,5,6-trich10ropico1inic acid) caused 
definite injury to blueberry plants. At the rates used, swep, dich10benil, 
methoxy propazine, propazine, and dicry1 did not result in adequate control 
o( the many diffe~ent established perennial weed species present. However, 
three of these herbicides, atrazine, diquat and paraquat, looked promising 
and were re-app1ied in mid-summer and again in the early fall. No growth 

. abnormalities nor injuries (with one exception) were evident on blueberry 
plants one month after the final application. Control of many different 
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annual and perennial weed species was obtained for varying lengths of 
time, dependent upon location. Although atrazine or paraquat (or diquat) 
resulted in good weed control under a wide variety of conditions, there 
is a possibility that atrazine and paraquat can be applied together, since 
the activity of one may supplement the activity of the other and equiva­
lent control may be obtained with less total herbicide. (Northwestern 
Washington Experiment Station, Washington State University, Mount Vernon.) 

Weed control in, grapes. Lange, A. H., Hamilton, W. D., Harvey, W. A., 
and Leonard, o. A. Weed control was compared from the application of 
simazine and diuron at 2 and 4 pounds per acre sprayed in strip application 
in four Alameda-Santa Clara County vineyards in spring, 1963. In two of 
the vineyards trifluralin at 2 and 4 and DCPA at 10 and 20 pounds per acre 
were also compared with the simazine and diuron. Amitrole at 1 pound 
per acre. was included in all treatments to remove standing weeds. 

Simazine and diuron gave excellent comparable weed control evan at 2 
pounds per acre. Trifluralin and DCPA gave less but substantial weed 
control even though none of the chemicals were incorporated. No toxicity 
symptoms on grape foliage were observed from any of the herbicides. The 
varieties tested included Ruby cabernet, Zinfindel, Griegnolino, Sauvignon 
vert, and Carignane. (University of California, Davis) 

Table 1. Summary of comparative weed control from field applicationl/ 
of four herbicides at two rates in two separate tests. 

Herbicide Ib/A Average!:..! ~rcent weed control after 
5 weeks - 14 .weeks 

Simazine 2 67 69 
Simazine 4 80 89 
Diuron 2 63 56 
Diuron 4 86 80 
Trifluralin 2 59 44 
Trifluralin 4 74 57 
Dacthal 10 46 26 
Dacthal 20 64 56 
Check 3 9 

11 	 These pre-emergence herbicides were applied (1/23/63) with 1 pound 
of amitrole per acre on standing weeds in 4 foot strips down the 
vine row of two vineyards. 

£/ 	 Average of2 ratings of 2 experiments (one replicated 3 and the 
other 4 times). Herbicide applications were made 1/22/63 and 
1/23/63. The weed control rating (0 = no control, 10 = 100% control) 
were x:nade 3/29/63 and 6/3/63. 
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Pre-planting and pre-emergent contact herbicide treatments in onions. 
,Hamson, A. ' R. and Anderson, J. L. Onion seedbeds were prepared in August 

and irrigated to induce weed germination. Paraquat arid Diquat applied 

before onion emergence ,gave an excellent contact kill of weeds which 

germinated in the overwintering onion seedbeds. Paraquat at ~ pound 

per acre and 'Diquat at 2 pounds per acre when applied with X-77 spreader 


" gave a better contact kill .than did aromatic weed oil and showed no 
, phytotoxicity when applied as either pre-planting or pre-emergent herbi­
cides. Weeds present included lambsquarters, Chenopodium album L.; 
purslane ,Portulaca oleracea L.; redroot, Amaranthus retroflexus L.; 
common mallow, Ma~.va neglecta Wallr.; and stinkgrass, Eragrostj.s cilia­
nensis All. At lower rates Diquat burned back the tops but gave an incom­
plete kill of the larger lambsquartersand mallow. (Utah Agr. Expt. Sta., 
Utah State University~ Logan.) 

Chemical weed control in onions. Anderson, W. P., and Whitworth, J. W. 
Two herbicides appear very promising for the control of annual grass and 
broadleaf weeds in s'pring planted Grano onions when applied either pre­
emergence ' or at the ' flag-stage. These herbicides and their effective dos­
ages are: DCPA (Dacthal) - 6 to 20 lbs/A ai; and R-446l (Betasan) - 2 to 
8 lbs/A ai. Both materials were equally effective in their control of 
weeds; they controlled annual grass weeds better than they did annual 
broadleaf weeds. Neithermateria1, even at the highest dosages applied, 
caused any apparent onion injury. 

The following four herbicides were also included in these test but 
were not effectual: SD-6623 - 5 to 20 lbs/A ai, no weed control; 
R-1607 - 2 to 8 lbs/A ai,no weed control; R-4518 - 2 to 8 1bs/AI 
no weed control; CIPC - 2, 4, 6, and 8 Ibs/A ai, onions killed at dosages 
of 6 and 8 lbs/A, dosages of 2 and 4 1bs/A did not injure onions, no 
weed control at any dosage five weeks after application. 

Applications were made in February pre-emergence to onions and weeds 
and in March when the onions were in the flag-stage and a few weeds emerg­
ing. Onions watered by furrow irrigation. 

Resea·rch with DCPA and R-446l will be continued in 1964 with yields 

taken. (New Mexico State University, Agricultural Experiment Station, 

University Park,Ne'W Mexico.) : 


Weed control ip direct seeded _~?;2.~_c2JJ~ Crabtree, Garvin. Field 

and greenhouse studies of the use of herbicides for selective control of 

weeds , in d·irect seeded broccoli were conducted at 'Corvallis in 1962 and 


, 1963. Materials selected as the most promising of ,those tested include 
DCPA, trifluralin. and, ~ combination of DCPA and CDEC herbicides. DCPA 
was about equally effective with shallow soil incorporation or as a sur­
face 'application. Trifluralin was effective in killing weeds at lower 
rates of application when incorporated into the soil. Results of the 1963 
field test 'are sunnnarized, in, the table. 

Differences in crop response to trifluralin in the 1962 and 1963 
field trials may be a result of differences in methods used for incor­
porating the herbicide into the soil and would suggest that this variable 
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may be quite critical. A greenhouse test indicated that broccoli from 
seeds planted ode inch deep were much more sensitive to .trifluralin 
applications mil{ed with the top one inch of soil than trifluralin mixed 
with the second inch of soil or with non-incorporated surface applications. 
Similating different types of . irrigation did not have an appreciable e·ffect . 
on crop reSponse to surface applications of this cheniica1. (Oregon 
Agricultural Experiment Station, Oregon State University, Corvallis) 

¥eed control in broccoli - 1963 field trial 

Application Weed Average 
rate Type of 1/ control '1:./ yield 11 

Chemical (lbs ai/A) application rating (Kg/plot) 

Trifluralin 	 1/2 Deep inc.* 7 1.68 
Trifluralin 	 1 Deep inc. B 1. 79 

~. 9 1.28Trifluralin 	 2 Deep inc. · 
Trifluralin 	 1/2 Shallow inc. B 2.03 

1. 75 .Trifluralin 1 Shallow inc. · 9 
Trifluralin 2 Shallow inc. 9 1.61 
DCPA 0 Shallow inc. 7 2.37 
DCPA 9 Shallow inc. 7 1.69 
DCPA 6 Surface 6 2.18 
DCPA 9 Surface 6 2.46 
DCPA + CDEC 6 + 4 Surface 9 1.93 
Trifluralin 1 Surface 6 2.42 
Trifluralin 2 Surface 9 1.94 
Trifluralin 4 Surface 9 1.53 
Untreated Check 2 2.08 

* inc. = incorporated.
1/ Preplant applications were incorporated into the soil with a rotary 

tiller: deep - 3 inches, shallow - linch. 
'1:./ 	 Weed control rating: 0 - no response, 10 - complete kill. Predominate 

weed species: redroot pigweed, common lambsquarters, mustard (Brassica 
rapa L.), common chickweed. 

~/ Average fresh weight of four replic6tions • . Analysis of variance showed 
no significant differences in yields. 

Application methods for EPTC and R-1910 on sweet corn. Crabtree, 
Garvin. EPTC and R-19l0 (ethyl diisobutylthiolcarbamate) were evaluated 
for weed control in sweet corn in a field trial in 1963. Each material 
w~s applied at rates of 2, 3, and 4 lb ai/A and incorporated into the soil 
by various means as listed in the table. . 

Post-plant use of the sweep applicator to a considerable extent, and 
the. rotary tiller to a lesser extent, disturbed the corn seed and some 
stand thinning resulted in these plots even after all plots were thinned 
to an 8 · inch spacing. Significant stand thinning did not occur in unsprayed 
plots that were disturbed with the sweep applicator after planting. 



· When thevariousm~thods of application of the herbicides are pooled 
. this test indicated th&t weed control with the 4 Ib ai/A rate.of R-19l0 

·was about equal to con.trolobtained with 2 Ib ailA of .EPTCand ,sweet corn 
yields were reduced to a greater extent with the low rate of EPTC. 

Weed control ratirigs were not greatly influenced by the method of 
application of the herbicides. The degree of herbicid,al activi,ty, as 
indicated by crop response (see table), is greatest for the sweep appli ­
cations with incorporation by rotary tillage being .intermediate and 
dlacing showing the least response. (Oregon Agricultural Experiment 
Station, Oregon State University, Corvailis) .. ' " 

. ....' •••. 1

EPTC and R-19l0, on sweet corn 
Weed 

control 11 Yield 2/ 
Type of application rating (total Ib) 

, ' 

Preplant, broadcasespray, disc twice to 4 in. 6 195 

Preplant, broadcast spray, rotary tilled 'to 2 in. 7 179 

Preplant, broadcast spray, rotary tilled to 4 in. 7 190 

Prepl&nt, subsurface spray with sweep applicator 3 in. 6 167 

Preplant, subsurface spray with sweep applicator 3 in., 


followed with rotary tiller 4 in. 7 192 

Post-plant, broadcast spray, rotary tilled to 1 in. 6 189 

Post-plant, subsurface spray with sweep applicator 


linch. 6 147 

Post-plant, subsurface spray with sweep applicator 


1 inch, followed with rotary tiller 1 in. 7 145 

Untreated check 2 199 


1/ Materials and application rates pooled. Weed control rating; 0 - no 
response, 10 - complete kill. Predominsnt weed species: ~edroot 

.. pigweed, common .lambsquarters. 
~I Materials and application rates pooled. llusked, graded, fresh weight. 

Weed control trials in celery. Lange, A. H., Brendler,. R. A., and 
Lyons, J. M.· Three tests were conducted in the fall and winter of 1963 
in Ventura County celery grower's fields. The herbicides applied post­
emergence to newly transplanted celery were dicryl, solan, FW-925, 
prometryne, and4-(MCPB) 'at 4 pounds per acre. FW-925 and prometryne 
were also included ' at a pounds per acre. A, second · test · to standing weeds 
on the field edge included these herbicides and rates . as well asprome­
tryne at 1 pound per acre. ,- , . . 

In a third test the following:were incorporated to a depth of 2 to 
4 inches i1ll11).ediately afterappl1cation, DCPA at 4 and 8 pounds per acre, 
prometryneat 2 and 4 pounds percicre 'and . tri£1uralin .st 2 and, 4 pounds 
~r , acre. 



Several herbicides applied over transplanted celery gave excellent 
weed · control but caused some apparent crop loss in every case but the loss 
in the solan and FW-925 (4 pounds) tteatntents ·was not shown to be signifi ­
cant at .the 5% level (Table 1). 

Norte of the herbicides incorporated into the soil shortly before 
transplanting caused visual damage to transplanted celery. · Prometryne 
at 4 and · ttifluralin at 2 pounds per acre gave excellent weed control. 

Lower rates of ·prometryne, solan, and FW-925 will be tested further. 

(Department of Botany, University of California, Davis.) 


Table 1. The effect of foliar applications on weed control in celery. 

Average percent 

Weed Control Celer:t: 
1 weel~ 1 month ToxiciU Yield 

young old at .(percent 
Herbicide lb/A .211 weeds 2 wee!ts of check)~~ 

Dicryl 4 85 36 74 18 81** 
Solan 4 86 35 68 15 89 
FW-925 4 97 81 68 0 91 
FW-925 8 100 83 74 0 78** 
Prometryne 1 94 49 70 
Prometryne 4 94 67 100 35 76** 
Prometryne 8 95 54 100 60 66** 
4-(MCPB) 4 48 43 52 15 67** 

. Check 0 0 0 5 100 

** Treatments reduced yield significantly at 1% level. 

Pre-planting and post-planting herbicidal t r eatments in new straw­

ber;r:t: plantings. Anderson, J. L. tn the spring of 1962 herbicidal 

treatments with Amiben, Dacthal, diphenamid, Casoron, Simazine,Tillam, 

and Zytron were applied to a net'1 strawberry planting. Of these, diphena­

mid, Dacthal, and Zytron gave the best weed control and were the least 

phytotoxic. Dacthal gave excellent control early in the season but 

allowed a few weeds to germinate in September. Diphenamid gave excellent 

weed control late in the season but was evidently slow ·in becoming 

activiated as weed control in June was incc.mplete. In 1963 dacthal at 

12 pounds per acr,e, diphenamid at 6 pounds per acre. and Zytron at 10 

pounds per acre were applied separately and in combination. A soil 

incorporated pre~planting treatment of Dacthal at 12 pounds perac~e gave 

excellent weed control all season. Dacthal-Zytron and Dacthal-dtphenamid 

combinations gave excellent weed control but were no bet.ter than Dacthal 

alone. Weeds persent included lambsquarters, Chenopodium album L.; purs­

lane' , Portulaca oleracea t.; redroot, Amaranthus retroflexus L.; common 

mallow, Malva neglecta \vallr.; and · stinkgrass ,Eragrostis cilianensis All. 
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In every case a soil incorporated pre -planting treatment gave better weed 
control and often less phytotoxicity than a 'post-planting treatment. Ti1lam 
at 4 pounds per acre gave excellent weed control early in the seaSon but had 
little residual effect after 6-8 weeks. 'rillam at 8 pounds was quite 
phytotoxic. ' Simazine and Casoron were slow in becoming activated but gave 
good control late in the 1962 season and showed some residual effect in the 
spring of 1963. (Utah State University, Logan.) 
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. PROJECT 5. WEEDS IN AGRONO!'1IC CROPS 

L-,rnold· 2 . Appleby, Project Chairman 

Thirty-twCi reports were received for publication from personnel in 
seven states. These reports have been grouped into twelve categories for 
summarization as follows: 

Small Grains. Downy brome control in Washington has been good with atrazine 
and simazine, particularly on sandy soils. However, wheat damage has been 
more severe on sandy soils than on silt loam soils. Field trials with 
DATC for downy brome control in Oregon gave unsatisfactory results. Bentrol 
gave good control of fiddleneck in grain in California and Oregon. Bentrol, 
as well as Tordon and dicamba also gave good control of wild buckwheat in 
Montana. In both Oregon and Montana, a combination of dicamba and 2,4-D 
was su?erior to either material alone. Gromwell was controlled in Montana 
with 2,4-D low-volatile ester. Oregon workers found no differences in weed 
control or crop injury between high and low volatile esters of 2,4-D. 
Both caused severe wheat injury when applied in November. Barban controlled 
rye in Washington at rates above .5 lb/A. Oregon workers found a new for­
mulation of barban to be more effective on wild oats than the regular for­
mulation. Washington workers found an interaction between seeding rate 
and wheat tolerance to atrazine and simazine. ~Jork is continuing in Montana 
in selecting barley genotypes which are resistant to various herbicides. 

Cotton. Several herbicides, including diuron, trifluralin, and DCPA were 
studied in Arizona and New Mexico on cotton. Applications were made at 
various times during the season with a number of compounds giving sat is­
factory results. 

Alfalfa. New l1exico workers found EPTC and 2,4-DB to provide good weed 
control in seedling alfalfa while DCPA failed to control weeds satisfactorily. 
Atrazine, bromacil, and simazine all prOVided excellent control of annual 
weeds in established alfalfa in Oregon. 

Sugar beets. Several combinations of pre-emergence herbicides gave satis­
factory selective weed control in Wyoming experiffients. A detailed compe­
tition study in Wyoming showed sugar beets to be severely influenced by 
various densities of rough pigweed and green foxtail. 

Chemical Fallow. Montana ~"orkers evaluated several herbic~des for chemical 
fallow and studied residual effects from such treatments. Several materials 
were effective but some reduced grain yield in the following crop. In 
Oregon, atrazine plus amitrol-T is proving effective as a supplement to 
tillage in a stubble-mulch fallow program. 

Corn. Satisfactory weed control was obtained in Wyoming with a number of 
compounds including atrazine, ~ J~amin, EPTC, and atrazine-amiben mixtures. 

Forage Crops. In Washington l satisfactory results were obtained in 1962 with 
di1uat as a pre-plant contact herbicide for control of annual weeds prior 
to seeding forage crops. However. results were poor in 1963. Prostrate 
knotweed was not controlled by diquat or paraquat. 
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Grass Seed Crops. A dicamba-2,4-D combination prov-ided the most effective 
control of annual broadleaves in a new planting of green needlegrass in 
Montana. 

Flax. - --DuPont 762, atrazine, isocil, and IPC all gave good selective weed 
control in winter flax in Oregon. 

Safflower. Trifluralin gave most _satisfactory s_elective weed control in 
safflower in California, wHh EPTC also giving good reSUlts. Ocher materials 
either injured the crop or did not give adequate weed controL 

Field beans. DCPA and EPTC gave satisfactory weed control in field beans 
in Wyoming. Incorporation did riot significantly influence effectiveness of 
DCPA or amiben but did influence EPTC. 

Miscellaneous. - A method for' estimating residual weed stands by use of a 
prediction e'iuation -is reported from Oregon. Greenhouse studies were 
carried out in California with an OMU-BiPC combination on several agronomic 
crops. High herbicidal effectiveness was observed with selectivity on 
several crops. 

Downy brome (Bromus tectorum) control in winter wheat with atrazine and 
simazine. Rydrych, Donald J. Downy brome (cheatgrass) continues to be 
one of the most troublesome weeds in the dry land winter wheat areas~ 
Yield losses of 36-86 percent were common in 1963 depending upon the density 
of cheatgras~ stands. 

Atrazi.ne and simazine were applied at eleven locat ions in southeastern 
Washington at -rates of .5, .75, 1, and 1.5 lb/A. Treatments were made 
during the period November 15, 1962':'March 15, 1963 _1n replicated plots 
when the wheat was in the 3-4 leaf stage and in areas where cheatgrass 
stands were 'dense. 

Results indicate that atrazine is more effective than simazine in low 
rainfall areas (below 10"). Atrazine and simazine gave 90-100 percent 
cheatgrass control on silt loam soils with litt Ie damage to the wheat; 
however, higher application rates of 1-1.5 lb/A were necessary. Both 
materials damaged wheat at rates in excess of .50 lb/A on sand loam soils 
even though cheatgrass control was good. Based on these observations it 
appears as ' if atrazine and simazine will reduce wheat yields in the low 
rainfall, . sandy soil areas. In the high rainfall areas where the heavier 
silt loam soils are common, the damage to the wheat plant will be less but 
cheatgrass control will be more erratiC, depending on the rainfall .pattern, 
seasonal variation, and stage of growth of the cheatgrassseedHng. 
(Washington State University Experiment Station, Pullman, washington). 

Field trials with DATC for selective downy brome control. Appleby, 
Arnold P. Since previous trials had shown DATC (2,3-dichlorQallyl diiso­
propylthiolcarbamate) to be fairly selective in wheat and · barley .and rela­
tively effective against downy brome, a series of lor 2 acre plots at three 
rates were established at seven locations through the Columbia Basin- of 
Oregon in the fall of 1962. An attempt was made to locate fields which had 
a history of being severely infested with do"~y brome. Various methods of 
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incorporation were used including springtooth harrowing, discing, and 
various other means. Rates used were 1.25, 1.50, and 1.75 Ib/A. 

tn general, results from this treatment for downy brome control were 
quite unsatisfactory. The higher rates generally gave about 40-50 percent 
control with slight to moderate injury being observed at some locations. , 
At no location was control considered satisfactory for farmer acceptance. 
Since this series of experiments seems to represent approximately how the 
farmers would be using this material, it is felt that resuHsdo not 
warrant further extensive work with DATC for selective downy brome control 
in cereals. (Oregon i\gric. Expt. Station, Oregon State University, Corvallis). 

Evaluation of 3.5-diido-4-hydroXYbenzonitrile (bentrol) for selective 
control of Amsinckia Sp& in small grains. Foy, Chester L. and Gibson, 
Orris W. Various formulations of 2,4-0 have long been recommended and used 
for control of most annual broad-leaved weeds in cereal grains. New 
herbicides are continually being sought, however, which will (a) permit 
earlier treatment without loss of selectivity and/or (b) ~rovide improved 
control of certain difficult-to-kill species, including fiddleneck (Amsinckia 
spp.). 

A preliminary field study in 1962 comparing several postemergence 
herbicides on oats indicated that bentrol (formerly AC;P 62-177) warranted 
more extensive testing. The results showed a high degree of crop tolerance, 
yet striking reduction in fiddleneck competition. ' 

In 1963, foliar applications of bentrol (1/4, 1/2 and 1 lb/A) were 
compared with the standard 2,4-D amine (3/4 Ib/A) and several experimental 
treatments (not included in this report). Five replicated experiments 
,,,er e COl1du.::;t.2d ,ai:: thr ':8 loea'c ions on fidd lc1:Leck-infes tedbarl ey in 9r o ­
Jressiv e si:ages of crop and weed maturity (;'; 28 Table ). 

Some contact injury and yellowing of the barley was observed following 
all applications, however these symptoms were quickly outgrown. Bentrol 
was generally less damaging to the crop yet provided more weed control than 
the standard application of 2,4-0 which caused only moderate twisting of 
fiddleneck plants. Older portions of fiddleneck foliage sprayed \olith ben­
trol exhibited varying degrees of acute contact toxicity; non-necrotic 
portions of treated foliage became darker green after treatment, but other­
wise showed . little or no visible toxicity symptoms. The plants ceased 
growth and finally collapsed or later became understoried by the overgrowth 
of the barley before collapsing. . 

Most effective weed control was apparently obtained by applying 
bentrol \Olhen most of the fiddleneck had emerged but was stUl small (cotyle­
don stage to , 5 inches tall). Fortunately, crop tolerance also tended to be 
greatest with the early applications. It i s possible, of course, that on 
less productive soil or under less favorable growing conditions, patterns of 
competition might differ sufficiently to alter the above conclusions. More 
extensive field testing of the new (lithium salt) formulation of bentrol is 
justified. 

Related studies (Foy, Penner and Bahadur--Plant Physiol. Supp. 3g: xx-xxi, 
1963) using (uitochondria isolated from cucumber cotyledons have shown bentrol 
to be a potent inhibitor of respiration, as measured by 02 uptake. (De.pt. of 
Botany, University of Californi?, Davis). 
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(1) Barley ·3-4 leaves - Amsinckia-Coty1edon stage 
Rate Crop . -% weed Yield % of 

Chemical lb/A Vig.or control lb/A Check .. 

Bentrol 1/4 10 44.4 1329 106 
Bentrol 1/2 10 97.4 1220 97 
Bentrol 1 9~1 99 1361 109 
2,4-D amine , 3/4 ·· 7.4 o 980 78 
Check 10 o 1252 

(2) . ~arley 4-5· leaves • Amsinckia 1 to 1 1/2 inches tal1 
Rate Crop .% weed Yield %of 

Chemical lb/A vigor control lb/A check 

Bentrol 1/4 10 97 2178 ·100 
Bentrol i/2 10 99 2033 93 
Bentrol 1 10 100 1960 90 
2,4-D amine 3/4 8 7 1960 90 
Check 10 o 2178 

(3) Barley· 5-8 leaves - L~sinckia 1 to 4 inches tall 
Rate Crop %weed Yield % of 

Chemical lb/A . vigor control lb/A ~ 

Bentro1 1/4 10 65 1013 106 
Bentrol 1/2 ' 10 94 119D 125 
Bentrol 1 10 100 1154 120 
2,4";D amine 3/4 10 a 1209 126 
Check 10 a 95u 

(4) Barley 6-8 inches (tillered) - AIDsinckia 4-5 inches tall 
Rate Crop %weed Yield %of 

Chemical lb/A vigor control lb/A check 

Bentrol 1/4 10 100 1013 74 
Bentro1 1/2 10 100 991 72 
Bentrol 1 10 100 1013 74 
2,4-D amine 3/4 9 o 1231 90 
Check 10 o 1372 

(5) Barley 14 inches (tillered) - Amsinckia 15 inches tall 
Rate Crop %weed ·Yield % of 

Chemical lb/A vigor control lb/A ~ 

. Bentro1 1/4 10 10 1122 84 
Bentro1 1/2 10 10 1165 88 

. Bentro1 1 9 63 1035 . 78 
2,4-D amine 3/4 8.9 o 1198 90 
Check 10 o 1329 
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Selective control of annual broadleaves in grain with bentrol. 
Appleby, Arnold P., N~idHnger, Thomas J., and Furtick, ~~. R. Previous · 
research by various tvorkers has shown that weeds can exert significant 
competitive effects on wheat during the early stages of growth and can .. 
cause reductions in final yield. In many areas, weeds emerge at the same 
time as the grain and seriously inhibit the crop until the growth stage is 
reached at which 2,4-D and other phenoxy materials can be applied safely. 
A herbicide that can be applied during the early stages of growth without 
injuring grain has been badly needed for this reason. 

Research has been carried out at the Pendleton Branch Experiment Sta­
tion for the past two years with bentrol (3, 5-diiodo-4-hydroxybenzonitrile) , 
formerly coded as ACP 62-177 or ACP 62-70. This material has been quite 
effective against a wide variety of annual broadleaf weeds in the early 
stages of growth. Applications to larger weeds required much higher rates 
and proved to be less satisfactory. Cereal grains appear to have a very 
high degree of tolerance, even during the seedling stages. The following 
table gives results from an experiment which included fall and spring 
applications on coast fiddleneck (Amsinckia intermo=dia). The fall ap}>lica­
tion was 'made on November 14 when the Gaines wheat was in the four to five 
leaf stage and beginning to tiller. The fiddleneck had just emerged, the 
largest plants being about two inches in diameter. The spring application 
was made on March 25 when the wheat was well tillered but had no visible 
stem nodes. Fiddleneck plants ranged in size from four to seven inches in 
diameter and were still in the rosette stage. Degree of control was evalu­
ated on May 27, 1963, and the plots were harvested on July 11. 

Fiddleneck control and wheat yields from fall and spring 
applications of bentrol 

Active % .Average 
Material Fiddleneck Yield 

Treatment Per Acre Control (Bu/A. ) 

Fall Application 
1. Bentrol .25 87 58.2 
2. Bentrol .50 93 ·56.5 

Spring Application 
3. Bentrol .25 52 53.3 
4~ Bentrol .50 62 48.3* 

5. Weedy check o 53.7 
*Significantlydifferent from check at 5% level 

L.S.D•. 05 =5.02 b~/A. 
C. V. = 5.94 % 

It can be ~een from the data above that bentrol gave excellent control 
of fiddleneck during the early stages of growth with no injury to the wheat. 
Control from the spring apylication was poor and so me reducti on in yield at 
the .50 pound rate was obtained. 
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In addition to the above eJ~periment, tl;\lO detailed tolerance trials were 
conducted on 'ihest and one on barley to test the tolerance of cereals to 
bentrol when applied at various, stages of ,growth and at various ,rates. No 
inj 1.Jry was noted nor yield reductions found from rates up to t\010 pounds on 
eiiJler ; cereal when ap:?lied during the seedling stages. ,There were some 
indications of slight yield reductions when' applications were made during 
the boot stage of growth. This does no t represent a serious disadvantage 
with this material, however; since it will necessarily be applied during 
the early grotith stages when weeds are small. 

All research conducted in 1963 was done with the l'~CP 62-177, a wettable 
powder formulation. Subsequent tests have shown other formulations to be 

' much more effective against weeds, apparently without increasing toxicity 
to small grains. It is felt that this material will be of definite benefit 
in those years in to1hich fall moisture causes weeds to ' emerge at the same 
time as the emergence of wheat. (Oregon Agric. Expt. Sta., Oregon State 
University, Corvallis, Oregon). 

't-lildbuckwheat control in spring wheat. Guenthner, H. R. , and Baker, L. O. 
Sixteen treatments were appliedt;o a stand of wild buckwheat (Polygonum 

"convolvulus) located in a field of Centana spring wheat. ' The wild buckwheat 
'was 'in th"e three to five leaf stage and the spring wheat had 5 to 6 leaves. 
Treatments were ap,Jlied across the to1heat rows with a variable rate boom 
sprayer in 45 GPA of carrier. Half dosage distance was 20 feet. 

ACP-62-l77A at .5 lb/A, dicamba at .3 lb/A and Tordon at 3/4 OZ/A were 
most effective in controlling the wild buckwheat. Both dicamba and Tordon 
suppressed the wheat shortly after applications and as a result the wheat 
was shorter in height and delayed maturity by at least two days. T!:teACP-62­
l77A did not injure the Wheat. 

The effectiveness of Tordon was not improved by the addition of 2,4-0, 

however, the combination did control the round leaf mallow '(Malva rotundi­

~) which were scattered throughout the area. The additi~ 2,4-D to 

dicamba was abetter treatment than dicambaalone. Both Dacamine and Emul­

samine' did not provide better control of wild buckwheat than the ,2,4~0 


, amine or 2,4-0 ester treatments which required 1. 5 Ibs/i'l.. 

, Another series of treatments were applied at constant rates. ' The ' most 
effective treatments were i'l.CP-62-177h at .5 lb/A, dicamba at .33 lbjA, ' 
dicamba and2,4-D combinations and Tordon at 1 oz/A. , ACP-62-l77A did not 
control the em,.? cockle (Saponaria vaccaria) which was present. Yield deter­
minations showed that the handweededcheck yielded 22.1 bu/A. Both dicamba 
at .331b/A and Tordon at 1 oz/A yielded significantly less than the hand­
weeded check with 16.0 bu/A and 14.3 bulA, respectively. The Tordon treat­
ment with a test weight of 59.3 lbs/bu. was the only treatment which appro­
ached the test weight of 59.8 lb/bu. for the handweeded check. (Montana 
Agricultural Experiment Station, Central Montana Branch, Moccasin, Montana). 

Combination of 2,4-D and dicamba for broad spectrum control of annual 
weeds in small grains. <'>.ppleby, f..rnold p. and Furtick, tf. R. In the wheat­
producing areas of the Columbia Basin of Oregon, a gradual and steady in­
crease is noted in the numher of weeds which are semi-resistant to 2,4-D. 
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Some examples are corn cockle. (Agros t emma githaa£), cowherb (Saponaria 
vaccaria), prostrate knotweed (Polygonum avicula~), henbit (Lamium 
amplexicaule), . etc. Dicamba has proven to be fairly effective against 
many of these weeds but has been ineffective against other common annual 
weeds such as mustard and fiddleneck. Since most of the weeds which are 
not susceptible .to dicamba are fairly well controlled with 2,4-.0, a com­
binationofthes0 two materials seemed logical. Research conducted during 
the past year has shown that this combination does indeed increase the 
spectrum of weed control, and, in fact, often gives better control of a 
specifioweed than when either material is used alone. Table I below 
summarizes results from a trial conducted at the Pendleton Branch Experi­
ment Station in 1963. 

Table I: 	 Weed control from 2,4-D, dicamba, and combinations of these two 
materials 

% % 
Lbs. Active Corn cockle Fi.ddleneck 

Treatment rna t er icil/1\.. Control Control 

L 2,4-D PGBE ester 1/2 52 	 68 
2. 2,4-D PGBE ester 3/4 50 	 90 
3. 2,4-D PGBE ester 1 1/2 80 	 90 
4. Dicamba 1/16 65 	 15 
5. Dicamba 	 1/8 85 20 
6. Dicamba 1/4 99 	 40 
7. Dicamba 1/2 99 	 58 
8. Dicamba + 2,4-D 1/16 + 1/2 80 	 55 
9. Dicamba + 2,4-D 1/8 + 1/2 92 · 	 85 

10. Dicamba + 2,4-D 1/4 + 3/4 100 	 96 

In this case, corn cockle was not controlled by 2,4-D and fiddleneck 
was not controlled by dicamba, but both weeds were controlled by the com­
bination of herbicides. Observations on other weeds at different locations 
indicate that this combination is also effective against shepherdspurse, 
miner's lettuce, and henbit,as well as many other common annual weeds. 

Two extensive tolerance trials were conducted on Gaines winter wheat 
and one tolerance trial on spring-planted Flynn barley to determine if this 
combination .could be safely recommended for use on grains. Typical yield 
results from one tolerance trial are given below in Table 2. 
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Table 2: Data from Gaines wheat treated with various rates of 2,4-D, dicamba, 
and a combination of these materials 

Ave. Test Average 
1bs. Active' Weight Yield Plant Height 

Treatment Matertal/A. (lbs/Bu. ) (Bu/A.) '(Inches) 

1 l/Z-leaf stage 
1. 2,4-D PGBEester 3/4 59.4 34.6* 26.8* 
2. 2,4-0~BE ester 1 1/2 58.7 36.4 27.3* 

" 3. ,Oicamba 1/4 59.2 36.1 27·3* 
4. Oicamba 	 1/2 50.3 32."8* 26.5* 
5. 	 Dicamba +2,4-0 1/4 + 3/4 57.4* 34.6* 26.8* 


PGBE ester 


4-6-tiller stage 
6. 2,4-D PGBE ester 3/4 60.1* 40.2 28.5 

3'" <,7. 2,4-D PGBE ester 1 1/2 59.0 (J ,. U 28.0 
8. Oicamba 	 1/4 60.2* 44.4 2<':.8 
9. Oicamba 	 1/2 60.0* 43.2 27.8 

10. 	 Oicamba + 2,4-D 1/4 + 3/4 59.5 41.5 28.0 

2GBE ester 


Late 	boot sta~e 
11. 2,4-0 PGBE ester 3/4 59.1 41. 0 29.8 
12. 2,4-0 PGBE ester 1 1/2 59.0 41.5 28.3 
13. Dicamba 	 1/4 59.5 41.3 29.5 
14. Oicamba 	 1/2 60.3* 44.3 29.3 
15. 	 Dicamba 2,4~0 1/4 + 3/4 60.6* 35.9* 29.3 


PGBE ester 

16. Check (Hand-weeded) 0 58.8 40.8 29.0 
17. Check (Weedy) 0 59.0 38.6 29.3 

L. S. D. 1. 05 4.74 1.61 
• OS = C.V. 1,26% 8.55% 4.0% 


*Significantly different from hand-weeded check at 5% 


All applications at the seedling stage reduced plant height and yield 
although not always significantly. , Yields from applications at the tiller 
stage were not reduced. Oicamba significantly increased test weight even 
when the wheat was not injured. This is in agreement with previous results' 
obtained at this station. , 

The above results and results from other tolerance trials would indicate 
that a combination of 1/4 lb. dicamba + 3/4 lb. 2,4-0 per acre can be 
recommended safely for use on small grains when application is made during 
the correct stages of growth, ie., after the wheatiswell-tillered but 
before jointing occurs. ' It appears that this rate is somewhat more likely 
to cause damage than 2,4~D alone when application is made during a stage of 
growth normally sensitive to 2,4-0. It should be pointed out, however, that 
for the typical weeds in the Columbia Basin of Oregon, the probable recom­
mended rate for this combination will be approximately 1/8 lb. of dicamba + 
1/2 to 3/4 Ibs, of 2,4-0, depending on weed species present. (Oregon Agric. 
Expt. Sta., Oregon State University, Corvallis, Oregon). 



The effect of certain herbicides on field gromwell in winter wheat. 
Stewart, Vern R. The objective of this research is to find an economical 
and effective means of controlling field gromwell in winter wheat in 
western Montana. Several herbicides were ap~lied .to a natural infestation 
at two locations in the spring of 1963. The gromwell was in the early bloom 
stage. Plots were 10 x 60 feet and applications of herbicides were made 
with a variable rate sprayer using a half distance rate of 20 feet. In 
locatiOn I the population of gromwell was low; in location II very high. The 
low volatile ester of 2,4-n at 3 to 1 1/2 pounds per acre was the most effec­
tive in controlling field gromwell. Some control was obtained with Oacamine 
and 2,4-0 amine at 3 to 1 1/2 pounds per acre. Dicamba caused stunting and 
lodging of winter wheat alone and in combination with 2,4-0 amine. Tordon 
was not effective in control of gromwell. The 1963 data agree with the 
1962 data when the low volatile esters controlled gromwell. (N.W. Montana 
Branch of the Montana Agricultural Experiment Station, Montana State College; 
Kalispell, Montana). 

Grain yield and weed control data from a herbicide study 
on field gromwell in winter wheat! Kalispell z Nont.ana! 1963 

Starting Estimated Wer1Control 
Rate per Yield in % of check 1-1 ()!:. 

Chemical acre 2ft. 20ft. 40£<:. 60ft. 2ft. 20ft. 40ft. 60ft. 
Location I (low weed population) 

Dacamine 31ft 110 128 148 117 9.5 10.0 9.0 9.0 
2,4-D amine 31ft 83 101 91 102 9.5 9.0 8.0 8.0 

7 f'Certol 21fo 76 81 94 09 9.5 10.0 • u 8.S 
Tordon 3 oz. 95 93 91 101 4.0 4.0 6. 0 4.0 
Dicamba 3:ffo 36 46 54 90 10.0 9.5 7.0 5.0 
2,4-0 LV ester 31i: C4 69 88 113 9.G 10.0 6.0 5.·0 
Oicamba + 6 oz. con­
stant 2,4-D amine 2/fo 10C 92 77 91 8.0 7.0 7.0 9.0 

2,4-D amine 6 oz. 
constant dicamba 2# 53 58 58 102 9.0 l(}. a 8.5 9.0 

Check 0 100 100 100 100 5.0 7.0 8.0 7.0 

Location II (high weed population) 

Dacamine 3# 75 126 172 2G6 lO.v D.O 6.0 2.0 

2,4-D amine 31ft 76 90 153 336 10.0 7.0 1.0 1.0 


. Certol 2# 61 65 llO 358 10.0 2.0 1.0 1.0 
Tordon 3 oz. 72 68 228 313 1.0 1.0 1.0 1. 0 . 
Oicamba 31ft 96 71 133 435 10.0 5.0 5.0 4.0 
2,4-0 LV ester 3:ffo 94 99 110 336 10.0 · 9.D 8.0 6.0 
Oicamba 6 oz. con~ 

stant .2,4-D amin.e 2/fo 79 81 143 3% . 9.8 ,9.0 . 7.0 6.0 
2,4-b amine 6 oz. 
constant Dicamba 21fo 52 74 176 470 9.8 8.u 9.0 9.0 

Check 0 100 100 100 100 1.0 1.0 1.0 1.0 

llThis score based on tbe number of weeds estimated' to be the bundle of 
grain harvested for yield. 1 - large number of gromwell plants 

10 - no gromwell plants 
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Fall and spring applications of high-volatile ,;md low-volatile esters 
of 2,4-0 for fiddleneclt control. Appleby, il.rnold P. - arid Neidlinger, Thomas 
J. An experiment was established in the fall of 1962 to comptlt'e propylene­
glycolbutylether and butyl esters of 2,4-D for coa.st fiddleneck (Amsinckia 
intermedia) control and wheat injury when applied in the fall and in the 
spring. The fall application was made on November 14, 1962, when the · 
Gaines wheat had 4-5 leaves and 2-3 tillers. the fiddleneck was very small 
with the largest plants being approximately two inches in diameter. Spring 
application was made 'on l1arch 25, ' 1963, when the wheat was well-tillered but 
had no visible stem noues. The fiddleneck rartged in size from 4-7 inches . 
in diameter but was still in the rosette stage. Most plots were harvested 
on July 11, 1963. T~ fall-applied 2,4-D plots were severely delayed in 
maturity and were harvested on July 18. Results are given in the following 
table. 

Fall and spring treatments of 2,4-D on fiddleneck in wheat 

% Average Ave. Test Ave. 
Lbs. Active Fiddleneck Plant Ht. Weight Yield 

Treatment Material/A. Control . (inches) ·,lbs/bu.) (Bu/A. ) 

Fall Ap~lication 
1. 2,4-D PGBE ester .25 93 26.7* 61. 9* 45.7* 
2. 2,4-D roBE ester .50 100 25.7* 62.0* 43. 8"~ 
3. 2,4-DPGBE ester .75 100 26.7* 61.6* 44.7* 
4. 2,4-D butyl ester .25 93 26.3* 61. 9'~ 46.6* 
5. 2,4-D butyl ester .50 100 25.7* 62.0* 44.0* 
6. 2,4-D butyl ester .75 100 26.3* Gl.9* 44 .• 3* 

SEring Aeelication 
7. 2,4-D PGBE ester .25 57 31. 3 . 60.4 55.7 
13. 2,4-D PGBE ester .50 75 31.3 59.6 52.5 
9. 2,4-D roBE ester .75 B8 31.3 60.5* 52.5 

10. 2,4-D butyl ester .25 57 32.0 60.4 52.4 
11. 2,4-D butyl ester .50 75 31. 0 59.9 53.7 
12. 2,4-D butyl ester .75 88 31.3 60.9* 57.5 

13. Check 0 0 31. 3 59.7 53.7 
L. S. D. = 1. 03 in. .71 Ibl 5.02 bu/.i. 

.05 bu. ..C.V. 2.09% .71% 5.94% 
*significant1y different from check at 5 percent level. 

The results of this experiment would agree with past results, that 
fiddleneck is much easier to kill in the seedling stage in the fallth9n 
in its later growth stages in the spring. HOvlever, the data also indicate 
that ' 2,4-D is qu;i.te li~ely to injure grain when applied in the·fall. No 
consistent differences were noted between . the two esters of 2,4-D, either 
in effectiveness or invlheat injury. t-Jheat injured from fall application 
of 2,4-D had a significantly higher test weight and significantly lower 
average plant height than untreated wheat. These results are consisteqt 
with re'sults from past experiments • . (Oregon Agricultural Experiment Station, 
Oregon State University,. Corvallis, .Oregon). . . 
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Rye (Secale cereale) control with postMemergent applications of barban. 
Rydrych, Donald J. Cornmon rye is dLfficul t to control in the dryland 
winter wheat areas of southeastern Washington because of hard seed. Volun­
teer rye stands often reduce wheat yields by direct competition and contami­
nate grain ·shipments. This study was undertaken to find an effective 
chemical control. 

Barban was applied to rye in the 3-4 leaf stage in late October using 
a logarithmic plot sprayer. Rates of .25-4 lb/A were applied in 25 gallons 
of water at 30 psi. Final · readings were taken in June 1963. A wheat under­
story was not included in this study. 

The results show that rye can be controlled with barban at rates of 
.5-4 lb/A. Barban rates of 3M4 lb/A gave 95 percent control, 1-2 lb/A gave 
85 percent control, and .5-1 lb/A gave 70 percent control. Barban was only 
35 percent effective at rates below .5 lb/A. (Washington State University 
Experiment Station, Pullman, Washington.) 

Wild oat control in spring cereals. Duke, W. B. ,. Brown~ D. A., and 
Furtick, W. R. Wild oats (~ fatua) are a serious problem in many 
grain fields in the Willamette Valley of western Oregon. An experiment was 
established on the Hyslop Agronomy Farm, Corvallis, Oregon, to determine 
whether a special formulation of barban would be more effective for wild 
oat control than ~egular barban which is currently recommended. These two 
herbicides were applied to Hannchen spring barley which had been overseeded 
with )0 pounds per acre of wild oats. The wild oats were in the 2 1/2 leaf 
stage when the chemicals '.Jere applied. The results are given below •. 

Rate No. of wild oat % 

Herbicide (lb. actiA) plants per 18 sg.ft. Barley Injury 


Barban 1/4 15.6 0 
Barban 1/3 21.0 0 
Barban 1 2.0 0 
S-847-QH(F)-E-4 1/8 18.6 0 
S-847-QH(F)-E-4 1/4 3.6 0 
S-847-QH(F)-E-4 1/3 2.0 0 
S-847-QH(F)-E-4 1 1.0 0 

Control 35.6 0 

These da:ta indicate the new formulation of barban is much superior 
to the present formulation of barban, with a several-fold factor of . 
efficiency on a pound-per-poundbasis. Similar results have been obtained 
in Red Houston spring '.Jheat. 

From visual observations it would appear that tolerance has not been 
decreased by the use of the new formulation. (Oregon Agricultural Experi­
ment Station, Corvallis , Oregon.) 

Study to evaluate the tolerance of winter wheat-Mat three rates of 
seeding--to various herbicides. Rydrych, Donald J., and Koehler, F. E. 
Experiments were conducted to determine the possibility of an interaction 
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Ib/A 
zine~ 2,4-D 

Lnfluence 
treatnent 

for 

.. between rate of in "\/linter wheat and application certain herbi-
Visual observations in the () in plots treated with 

atrazine that such an interaction may exist. The 
... winter wheat Gaines was in a silt loam soil at 30. 50, and 

90 lb/A. is the normal seeding rate for this area. . Four herbi­
cides; atrazine, 2, and 2,4-D ester, each at .5, 1, 
and 2 lb/A, ,.ere applied to each og rate block. .".trazine and simazine 

to wheat in the 3-4 leaf in spr The 2,4-D 
in May when the wheat was well tillered and in the 

The results 
by the interaction between 

indicate Gaines wheat are ly 
rate and chemical treatment. 

The 60 lb/A rate was least affected by the herbiCides, followed by 
30 and 90 vfueat yields increased as seeding rate 
increased in controls. 

that 

of the 30 Ib/A group were decreased most atrazine 
and least by 2,4-0 ester, 51 azine, and 2,4-0 amine. Yields of the 90 

gro~p were decreased most by 2,4-0 ester and least sima­
and atrazine. This iudicates that rate may 

on than a but that some 
is necessary to produce this effect. (Washington State 

University Station, Pul Washington). 

Resista~e of barley &enotypes to various herbicides. Baker, Laurence 
O. A lIaechan.cal composite of about 6,000 barley genotypes from the World 
Barley Coll~tion has been subjected to herbicidal selection over a 3-year 
period. Se.ection been carried out by harvested from the 

previous year1s treatment 
treating with the same chemical. In 

was treated May 27 in 4­
row plots with 2 rows of non-treated 
original 6 rows were with the s. 
Date or ~eatment and some observations are given. 

Rate in Date of 

Oi~TC 5 5/24 (pre-Iliant Some stand reduction, delayed 
) no of 

selection for resistance. 

rDAJ..... 8 5/24 (pre-plant & Little or no effect. 
) 

2,4, 10 7/2 height, 
maturity, no 

Sllvex 10 7/2 Reduced height, no selection. 

MCl' 10 7 Little or no 

Oicamba 3 7/2 Severely injured, little 
seed produced, no selection. 



Chemical 
Rate 
Ibs/a

in 
cre 

Date of 
Trea tr.Jent Observation 

'. 

2,4-D amine 10 7/2 Little or no effect. 

2.3,6-TBA 5 7/2 Reduced height, 
able injury, no 

and consider­
selection. 

Zytron 12 7/2 	 D:=layed maturity, no selection. 

Barban 5 6/28 	 Delayed maturity, reduced 
height, no selection. 

Tordon 4 7/3 	 3everely injured, no seed 
produced, no select Lon. 

Preoet:ge . 15 7/2 	 Littl~ or no effeci at har­
vest time, no 8ele;t10n. 

Check 	 Normal growth. 

G3436l 5/28 	 Stand reduced 9a, no 
selection. 

Da1apon 5 6/28 	 Reduced height lCld s'tand, 
2-rovl and blae! 6 l;,une plants 
eliminated, 6--0\'1, hooded 
!)lants have b:~n selected. 

Amitrol 5 7/2 	 Reduced heiglc and stand, 
selection fo 6-row, white 
glumed, lonr awned Flants. 
No headed, :lack glumed, or 
2-roved pLnts found. 

At the time of the original treatment ten 2-rowan! ten 6-rov plants 
that appeared to be resistant to the treatments vJere selected. These uere 
increased and were planted in rows in 1963. The ro\S .were treated ,.;ith a 
variable rate sprayer through 3 half-rate distance~ The beginning rate 
was the same as those given above. Dicamba, barba, G34361, premerge, 
and tordon were not included. Tiley were seeded Mr 31 and were treated 
July C, except for those apJliedLlre-planting. liMing degrees of resistance 
\-lere observed from dalapon, amitrole, DATC, 2,4, Sf, silvex, and 2,3, 6-TBA. 
In most cases, at least some susceptible selecticS were also observed • . 
The most resistant and the most susceptible sele :. ions Here harvested for 
yield tests during 1964. (Montana L\gricultural<periment Statioil, Bozeman). 

Pre-planting chemical \.Jeed control in cot Ln - 1963. i;.noerson, 1.J. P., 
and McCm.;, Larry. For the second consecutive yir, diuron and DCPA (Da.::­
thaI) have given season-long control of annual rass and broadleaf weeds 
without injury to the cotton plants, ''''hen ap[JLd to the soil surface 
just prior to forming the raised seedbeds. Efi,:tive dosages \l1ere 1 and 
2 Ibs/A ai for diu.l."on and 6,9, and 10 1bsj(, a i for DCPA. Sl:g ht in j ury 
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to ' cotton plants occurred wii:h diuron at a dosage of 3 Ibs/A ai, indicating 
that dosages.. as high or higher than this may be detrimental. The degree 
ofweedcontr-ol was slightly better with diuron than with DCPA. Neither 
herbicide ' gave good contr61 of annual morning glory; DCPA did not control 
other broadleaf weeds 'as effectively as did diuron. 

Applied in a simiUlr manner. trifltiralin, prometryne, and Bayer 40557 
show considerable promise for the control of annual grass and broadleaf 
weeds. Indications are that the dosages used this year with trifluralin 
and Bayer 40557 are too high as some degree of cotton injury was obtained 
at each dosage applied. Bayer 40557 causes a characteristic chlorosis 
of cotton foliage as well as a stunting ofgro\V'th. 

At'dosages of 2 and 4 Ibs/A ai dichlo be u i 1 (Casoron) killed all of 
the cotton seedlings, all failed to emerge, as well as all annual \'leeds. 
This effect is in cQntrast to dichlo b en il applied at time of cotton 
seedling emergence which shows promise for selective weed control. It 
would appear that dichlobenil is not a herb1cide to use in proximity to 
germinating cotton seeds. 

A delay o,f three weeks between the time of ' forming the raised seedbeds 
and the first . irrigation did not reduce the effectiveness of these herbi­
cides when applied to the soil ' surface just prior to forming the beds. 
(New Mexico state Univ. Agric. Expt. Sta., University Park, New Mexico). 

Effectiveness of herbicides ap'.->lied to the , soil just prior to forming the 
raised seedbeds March 20, 1963~ ' for weed control in cotton. 

Visual evaluation .. Average of 6 replications 
lbs/acre Weed contro12 Cotton injury! 

Chemical (active) (percent) (per cent) 

Diuron 	 1 90 o 
2 100 o 
3 100 2 

13DCPA 	 6 90 
1 39 SO 

19 100 o 

Trifluralin 	 3 100 1 
6 100 

1 70 
2 00 

4 	 90 
u 
(:, 	 190 

Casoron 	 2 100 10 
4 100 10 

lRating scale: O-no ap~arent effect; lO-plants dead. 

2Predominant weeds present: jungle rice, pi.gweed, annual morning glory. 

3Injury due to high ratin& in one replication; no injury in other reps. 
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' Chemical weed control in cotton with herbicide applications made as 
cotton seedlings were emergiilg. Anders'on, W. P. J and McCaw, Larry. Applied 
as a broadcast spray to the soil surface after the soil-cap had been .' 
harrowed from the seed rm'1 and the cotton seedlings were emerging, ,tIle follow­
ing eight herbicides, at the indicated dosages expressed as active ingredient, 
gave excellent weed control with essentially no cotton injury: diuron - 3/4 
to 1 1/4 lb/A; DCPA (Dacthal) - 6 to 18 lbs/A; trifluraliil - 3/4 to 3 lb/A; 
R-446l (Betasan) - 5 to 15 lbs/A; Shell 7585 - 1/2 to 2 lbs/A; Shell 7961 ­
1/2 to 2 lbs/A.; diphenamid - 5 to 15 lbs/A; and dichlobenil (Casoron) ­
3/4 to 1 1/2 lbs/A. 

It is of interest to n6te that dichlobenil is not injurious to cotton 
when applied to the emerging seedling; whereas, it is toxic to the germinat­
mg seedling when soil incorporated. Dichlobenil has been applied in other 
experiments as a ,soil incorporated directed spray to the seed row of estab­
lished cotton without apparent cotton injury. 

The following three herbicides may also have promise when applied at ­

emergence to cotton but they appear less promising than those mentioned ' 

above: herban--effective dosage appears to center around 4lbs/A; prome­

tryne--l 1/2 to 3 lbs/A1 excellent weed control accompanied by erratic 

cotton injury--a rate 0: 3/4 lb/A gave only moderate control of weeds; 

Bayer 40557 - 3 to 9 lbs/A, chlorosis mott ling cotton foliage at 3 and 

6 lbs/A with cotton stunting in addition at 9 lbs/A. 


The following two l'lerbicides were also tested but gave poor control of 
grass and broadleaf weels and no cottor, injury: StaufferN-329l--2 to 6 

, 1bs/A; and Pyramin--2 t~ 3 1/2 lbs!A. 

Cotton 'yields wil~ be obtained for the more proml.sl.ng of these herbi­

cides in 1964. (New Mexico State Univ.: Agric. Expt. Sta., University P~rk, 

New Mexico). " , 


Preplant applicatLons of herbicides in cotton. Arle J H. Fred, and 
Hamilton, K.C. Preplalt applications of ~-(3,4-dichlorophenyl)-I, l-dimethyl­
urea (diuron), 2,6-din~tro-MJ~-di-~-propy : -a,a,a-trifluoro-E-toluidine 
(trifluralin), and dill\:!thyl 2,3.5, 6- t etra:hloroterephthate (DCPA) were , 
evaluated in Deltapine Smooth Leaf cotton It Phoenix, Arizona, during 1963. 
The herbicides were applied in conjunction with the following cultural 
practices: 

Before disking and furrowing prior to 4e preplant irrigation, March 7. 

Before furrowing prior to the preplant ,rrigation, March 7. 

After furrowing before the preplant irr~ation, March 13. 

After the preplant irrigation before har'lOwing to prepare the seedbed 


April 1. 

Rates of application were diuron, land 2 Ib/A;trifluralin, .5 and 1 lb/A; 
and DCPA, 6 and 12 Ib/A. On April 1, cotton was~lanted in moist soil 
under a dry mulch. 

The surface soil contained 31% sand., 44'70 silt, and 25% clay. The most 
prevalent weeds were Panicum fasciculatum Swartz ann Physalis \vrightii Gray. 
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Plots were 4 rOHS 3G feet Ion::;. Treatments vJere replicated 4 times. The 
test area was roechanicall:r cultivated unti.l mi.d-July. Cotton stands ,,,ere 
counted after emergence and at week:'y intervc<ls until thi.nning. Estimates 
of weed control were made several Heeks before harvest. The table summar­
izes seedling counts, weed control, and yield data. 

Emergence of cotton was not affected by any of the preplant applica­
tions of herbicides. However, on plots treated with diuron before furrow­
ing many seedlings became chlorotic and remained stunted for several weeks. 
Two lb/Aof diuron disked in before furrowing reduced stands of cotton. 
Preplant . applications of diuron after furrmving did not affect survival 
or growth of seedlings. Applications of trifluralin before furrowing 
temporarily retarded normal seedling growth; h6,,,ever, 6 weeks after e~ergence7 
growth differences between treated and untreated plants were no longer 
evident. DCPA ap~lications did not affect seedling survival or development. 

All preplant treatments of diuron effectively controlled g~oundcherry 
but did not give season-long control of annual grasses. Grass developed 
late in the summer and did not reduce cotton yields. 

Trifluralin at the rate of 1 lb/A effectively controlled grasses Hhen 
applied before furrowing. Maximum grass control with DCPA was obtained 
when applications ~vere made before furrowing. Trifluralin and DCPA did 
not give satisfactory control of groundcherry. Significant increases in 
seed cotton yields were obtained with 1 lb/A of trifluraUn disked in 
before furrowing, 12 lb/A applications of DCPA, and 6 Ib/A of DCPA before 
furrowing. (Cooperative investigations of Creps F.esearch Division, Agri­
cultural Research Service, U.S. Department of Agriculture, and Arizona 
Agric. Expt. Sta.) University of Arizona, Tucson, Arizona). 
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Cotton survival and yield and weed control following prep1ant applications 
of diuron, triflu::.- al i n, and DCPA. 

Treatment Rate Seedlj.E1i~/ft. of ro~ % Weed Control Yield1as 
Herbic i de and Method (lbjA) i ..pril 17 May 8 Grass Broadleaf % of check 

diuron: 

Check 0 
Disked in-prefurrm-ling 1 
Disked in-prefurrowi ng 2 
Pre furrowing 1 
Pre furrowing 2 
After furrowing 1 
After ·· fur:roT'I7ing 2 
Before harrowing 2 

trifluralin: 

Check 0 
Disked in-prefurrm"ing . 5 
D~sked in-prefurro'·ling 1 
Pre furrowing .5 
Prefurrmving 1 
After furrowing .5 
After furrowing 1 
Before harrowing 1 

DCPA: 

Check 0 
Disked in-pre furrowing 6 
Disked in-prefurrovJing 12 
Pre furrowing 6 
Pre furrowing 12 
After furrowing 6 
After furrowing 12 
Before harrowi ng 12 

5.9 5.3 
5.3 5.1 
5.6 3.9 
4.7 4.7 
5.4 S.C 
4.1 4.ti 
5.0 5.3 
5.3 5.6 

5.2 5.4 
4.6 4.9 
4.4 4.6 
4.7 5.1 
5.4 5.1 
4.0 4.6 
4.4 4. (, 
4.7 5.4 

4.9 5.4 
5.2 5.0 
4.7 5.0 
4.7 5.1 
5.1 5.2 
4.5 4.5 
5.3 5.2 
5.4 5.8 

o 
65 
60 
50 
35 
60 
70 
70 

00 
G5 
95 
65 
90 
15 
60 
40 

o 
30 
80 
35 
75 
40 
50 
70 

o 
90 
90 
80 
90 
90 
96 
99 

o 
o 

10 
25 
o 

25 

10 

o 
10 
10 
50 
20 
10 
30 
20 

100 
149 
135 
137 
132 
152 
162 
160 

100 
106 
136 
112 
127 
115 
lOG 

D4 

100 
110 
133 
137 
144 
118 
124 
137 

1Calculated yields of seed cotton for diuron, trifluralin, and D8::?A checks 
were 1,800, 2,300, and 2,040 lb/A, respectively. 

J.ayby applic~tions of DCPA and trifluralin in i£:dgatecl~_cotton.!. Hamilton, 
K.C. and Arle, H.F. Control of annual weeds from layby until harvest is a 
major problem in irrigated cotton. Urea herbicides are used for late-
season control of annual weeds but can not be used under alJ. conditions. In 
1963 two tests that were conducted at the Cotton Research Center, Phoenix, 
Arizona, to determine the effects of layby applications of dimethyl 2,3,5,6­
;.: "i:. rc:chloroterephthate (DCPA) and 2, 6-dinitro-~,.!i-di-.!!-propyl-a, a, a­
trifluro-£-toluidine (trifluralin) on Deltapine Smooth Leaf cotton and weeds. 

The surface soU of the test area average 35% sand, 427~ silt, and 23% 
clay. The most competitive \'leedswere Panicum fascic1.1J.at~ Swartz, 
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Physalis wright ii Gray,· 1,ept~~hloa fil ifor,-,'1S (Lam.) Beauv.. and Echinoch!oa 
colonum (L.) LLnk.· Herbicides \-1ere applied as directed sprays to the soil 
covering the micdles from row to rO\v 'immediately before the cultivation 
preceding a given irrigation. DCPA was applied Hay 9 before the first irri ­
gation at rates of 5, 10, · and 20 lb/A; and 5 and 10 lb/A were applied June 
5 and 19 before the second and third irrigation. Trifluralin was applied 
May 9 at rates of 1. 5, ·3 and 6 lb/A before the first irrigation, 3 and 6 
lb/A on June 5 before the seco,nd irrigation, and 3 lb/A on June 19 and July 
15 before the third and fourth irrigation. Plots were 4 rows 36 feet long. 
Treatmen'i:S \-lere replicated 4 times. 

The cotton stand was thinned to S inches between plants before the first 
irrigaU.on. The rest . received 5 mechanical cultivations during May, 
June and July. Percent weed control was estimated prior to harvest. Two 
center rows of each plot were hand-picked once in November. 

Layby applications of DCPA and trifluralin had no effect on development 
of cotton plants. Both herbicides gave better control of annual grasses 
than broadleaved weeds. Applications of herbicide before the first irriga­
tion gave better weed control than later applications. Few weeds had 
germinated prior to the first irrigation. All herbicides significantly 
increased the yields of hand-picked cotton, Although applications of DCPA 
and trifluralin did not control Physal~s wrightii for the entire season 
both herbicides reduced its competitive ability, thus increasing seed cot­
ton production. However, sufficient weed debris was present in all plots ' 
at harvest to interfere with mechanical picking and prevent mechanical 
harvest from the ground. (Cooperative investigations of Crops Research DIv­
ision, Agricultural Research SerVice, U.S. Department of Agriculture, and 
Arizona Agric. Expt. Sta., University of Arizona, Tucson>. 

Preplant-laybv combinations of herbicides in irrigated cotton. Hadltcn, 
K.C. and Arle, H.F. Season-long control of annual weeds is one problem 
delaying complete mechanization of cotton production. In 1963, a test cot:-- · 

. ducted at the Cotton Research Cel"iter, Phoenix, Arizona, to determine whether 
combinatichsof preplant and layby applications of herbicides could control 
annual weeds in irrigated cotton for an entire season. 

The surf'ace soil contained 34% sand, 42% silt, and 24% clay. Weeds 
present, in order ofill1portance,were Panicum fascicul~~~rI} Swartz, Physalis 
wrightii Gray, ~)tochloa Jiliformis (Lam.) BC3UV., and Echinoc~loa col~~ 
(L.) Link. One Ib/A of 2,6-dinitro-!:!,B-di.~.!!-propyl-a,a,a-trHluoro-p­
toluidine (triflurali~'1) and 8 lb/A of dimethyl 2,3,5,6-:: etrachlorote'.ce­
phthate (DCPA) were applied on March 11 as broadcast sprays to the soil 
surface immediately before furrowing for the preplanting irrigation. Plots 
\>Jere 4 rmo]s , 38 feet long. Treatments were replicated 4 times. On April 1, 
Deltapine Smooth Leaf cotton was planted in moist soil ur.der a dr.y mulch. 
Cotton seedlings "lerecounted after emergence aud at weekly intervals until 
the first cultivation. 

Cotton was cultivated 4 times in May and June. On JliJ~e 19, layby 

application of herbiciCles were directed to the soU covering ' the, entire 

middles immediately before the cultivation preceding the third irrigation. 

Preplant trifluralin applications were follmJed with laybyapplications of 
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1. 2 lb/':\ of 3-(p-chlorophenyl)-1,1-d i methylur ea (manuron), 1.2 lb/ll. of 3-(3,4­
dlchloro ;::;h enyl)-=-l,l-dirne chy lur(;a (diuron) , G l b /- '_ of DCPL~ , or 3 lb/A of 
trifluralin. Pr e ,)l cnt DC 2.1. tre atmen t s wer e follovJed vli t h 1. 2 Ib/i.... of diuron 
8 lbf~ of DC&l , ~r 3 lb/A o~ triflura lin. Percent ueed control vas estimated 
b e fore ha rvest. In Hovember the two center rot,lsor each plot were hand-picked 
once. 

Preplant epplicatiolls of 1 lb/A of trifluralin caused temporary stunt­

ing of cotton seedlings for 4 to 5 weeks. Trifluralin also increased the 

susceptibility of cotton seedlings to the seedling disease caused by 

Rhizoctonia. Seedling stands were reduced l5~25% by this disease in combi­

nation with preplant trifluralin treatments. 


All combinations of preplant and layby herbicide applications controlled 
annual grasses for the entire season. Preplant applications in combination 
withdiuron or monuron applications at layby controlled broad leaved weeds 
for the entire 98<.180n. Control of broadleaved weeds after mid season ~o}as 

not satisfactory where DCPA or trifluralin was applied at layby. 

The yield of seed cotton from the 7 preplant':'layby combinations aver­

aged 3,450 lb/A. Yield of seed cotton on the untreated checks · averaged 

3,140 lb/A. with hand pic!dng. Weed debris on the untreated checks "JOuld 

have made machine picking difficult and inefficient. Treated plot s did 

not have sufficient \-leeds to interfere with machine picking or ground har­

vest. (Cooperative investigations of Crops Research Division, Agricultural 

Research Service, U.S. Department of Agriculture, and Arizona Agric. Expt. 

Station, University of Arizona, Tucson). . 


Chemical weed control in new seedlings of irr i gated alfalfa. Anderson, 
W. P. and Whitworth J. W. Annual gras's and broadleaf weeds "lere ' selectively 

controll ed in ne'lT seedlings of alfalfa with EPTC (Eptam) and 2,4-DB. 


EPTC, applied pre-emergence at a dosage of () lbs/i. (active ingredient) 

immediately after alfalfa seeding on October 4, 1962, c'ontrolled annual 

grass weeds for one year and gave short-term control of annual broadleaf 

weeds. EPTC caused some initial injury to alfalfa seedlings but this injury 

was of short duration and did not affect alfalfa y i eld adversely. 


2,4-DB was applied as an early post-emergence spray in q.O gallons of 

water per acre at . dosages of 1 and 2 Ibs/A (active ingredient) on October 

29, 1962. Annual broadleaf ~o}eeds were effectively controlled by both rates 

of 2,4-DB for one year ~vith no apparent injury to the alfalfa. Tansy mus­

tard was not controlled by 2,4-DB nor were the annual grasses. 


Pre-emergence application of DCPA (Dacthal) at 8 Ibs/A (active ingre­

dient) did .not control 'either the annual grass or broad leaf ftJeeds nor did 

it cause injury to the alfalfa. 


Immediately following the pre-emergence applications of EPIC and DCPA, 
the area was flood irrigated and subsequent wateriogs were also by flood 
irrigation. The predominant weeds present ~vere: rescuegra ss, I,ondon RocI:et, 
careless weed, and a few tansy mustard plants. (New Nexico St ate Un i vers ity, 
Agricultural Experiment Station, University Park, Ne~17 Nexico). 



Fresh vegetative 0eight s of alfalfa .and weeds from herbicide treated plots in 
a ne\-J seeding of a!.fa l fa ,-latered by flood-irt'YLa=.:t~i=-o=-n:::.:..._~___________ 

L,'verage 
Treatment Gram~ per sample Tons per acre 

Chemical Ibs/A ai alfalfa ~eeds alfalfa weeds 
EPTC ~ , n[; 1325 4.2 7.1 
2,4-DB I 540 1150 2. D 6.2 
2,4-DB 2 700 605 3.7 3.3 
Dacthal (; 130 2300 0.7 12.7 
For comparison, the weights from the Dacthal ~reated plots may be taken as 
equivalent · to untreated (~ontrol plots. Samples were collected and weighed 

. fresh on A~iil 1, 1963. 

Aimual weed control in established alfalfa. Appleby, Arnold P.· Six 
experiments were established to .test vario~sherbicides for the control of 
annual weed species, i)articularly downy b·rome (Bromu~ tectorum2, in estab­
lished alfalfa. These 'experiments were located on various soil types and 
included a variety of weed species. All locations were under irrigation, 
either by sprinkler or by flooding. A t four locations, the following five 
materials were applied only in November: atrazine, simazine,bromacil, 
isocil, and diuron. ::'.i: the other two locations, these same materials were 
api)lied in November, January ,and late March or early April. .' At these latter 
t~volocatioi1s, endothal, TD-:i91, TD-282, and TD-283 were applied in November 
at 1,2, and 4 pounds per acre, 

In five of the six 10catLons excellent control was obtained with broma­
eil, isocil, atrazine, and sinazine. Diuron was o~ch l~ss effective, parti­
cularly on the brome species, even at higher rates than the other four 
materials . . The sixth locaticm received heavy sprinkler irrigation shortly 
after application of the herbicides and cO.ntrol Wils·poor. No. injury was 
noted at that site, hO~lever. 

At only on e location wa.,there evidence of excessive injury from the 
herbicides. That 10c3tion v.'aS on a very light sandy soil and had received 
heavy sprinkler irrigation in the spring. vJhile :.njury ~-;ras only slight 
in the first cutting of the alfalfa, fuirly severe injury appeared in the 
second cutting. In that pat:ticular case, atrazine was the most injuriou s 
of the materials followed br isocil. Bromacil and simazine appeared to be 
relatively comparable in danage to the alfalfa. Si.nce bromacil gave superior 
weed control at lO\-ler rate~ than did sirnazine, bromacil would have been a 
more satisfactory treatment at that location. With thii exception, brO.macil 
and atrazine were quite comparable in both weed control ' efficiency and sel~ 
ectivityon alfalfa. · Ratet of .4 pounds per acre on sandy soils, and .3 
pounds per acre on the heavier soils gave excellent ' weed control. November 
application~ of bromacil and atrazine were com}!arable to simazine at rates 
approximately 1/2 pound per acre less than sirnaz~ne. IsocH was somewhat 
more injurious to alfalfa cnd was weak on certain broadle~vE::s. 

The results obtained indicated the extreme importance of ap~lying sirn8­
zine either pre-emergence to the '-leeds or very shortly after the weeds had 
emerged. In general, the January and March applications of simazine gave 
very poor results. Timing on brornacil and atrazin(~ were much l (~ss critical, 

I.' 

I. 
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the January application bei:1g nearly as good as the Novemb~r 2pp1ications. 
The Narch' or April dates, hOvlever, ,\lere much poorer tvithal1 materials. 

Endothal gave pOOl:' weed control on .a l l species. TD-19.1~ TD-282, ' and 
. -TD-283 were effective grass killers but '.Jere poor broadleaf killers and 

severely retarded the alfalfa. The possibility of their use ' for other pur­
poses, such as chemical fallow, is suggested. (Ore. Agric. Expt. Sta., 

. Oregon State University, Corvallis, Oregon.) 

Herbicide screening trials on sugar beets in Wyoming , 1963.. .Chamberlain, 
E. W. and Alley, H. P. Pre~emergence and post-emergenceptud,ies Were conduct­
ed at four locations in Wyoming. Three soil types were involved in this study. 
They were sandy loam, sandy clay loam, and clay loam. ~Henty-two different 
chemicals and eighteen combinations of these herbi.cides were tested in the 
spring pre-emergence tria1.s. Iri late summer another set of pre-emergence 
trials was conducted to test more herbicide combinations. The two center ' 
rows of the four-rO'\'J plots (22 inch spacing) were tre~ted on seven inch 
bands with the herbicides incorporated to a depth of 1-1 1/2 inches. Weed 
control data indicate thai: there is a definite potential for. combination of 
chemicals for pre-emergence weed control in sugar beets. The combinations 
showing promise in Wyoming were pyramin (l-phenyl-4-amino-5-ch10ro­
pyridazone.,.6)+PEBC pyramin + CP 32179, pyramin + EPTC, pyramin + DATC, 
DATC + PEBC + EPTC, pyramin + TD 282, pyramin + a1ipur - 0, pyramin + endo­
tha1, and BP-3 + DATC. Individual chemicals that gave sati.sfactory weed 
control with sufficient selectivity to sugar beets \~ere PEBC, DATC, TD 282, 
pyramin, Tn 283, CP 32179, BP-4, .BP-10, and TD 291. TD 282:, TD 283. and TD 
291 were particularly effective on ~ochia (Kechia scoparia L.). pyramin in 
most instances gave good broad1eaf control ~~ile grassy 'veed control was 
only fair. Pyramin showed the most selectivi.ty to sugar beets of any chemical 
included in the test. Pyramin, when used in combinationwi.th such chemicals 
asPEBC, DATC, and EPTC reduced the stunting of the sugar beets while the 
weed control was equal to or better than when using these herbicides alone. 

Post-emergence herbicides still left much to be desired. Treatments 

showing some promise in this study were TD 282, BP-ll, TD 282, TD 291, 

BP-4, and pyramin + dalapon. 


Yields from all promising chemical treatments were equal to or better 
than the hand weeded checks. Pyramin or pyramin combinations ,.jere consistently 
at the top in yield and sugar content. 

The following tables contain data on sugqr beet stand, weed control, 
yield, and sugar content on three soil types in Wyoming. Further informatiQn 
on this research is available in the 1963 Progress report (mimeograph 
circular No. 191) published by the University of \vyoming. (Wyoming Agri­
cultural Experiment Station, University of Wyoming, Laramie, WyomiIlg.) 
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I:ABLE I. Wheatland- sandy clay loan. - pre-em'2rgence - planted and treated 
April 8,1963 ~ beets geimiriated by rainfall - precipitation April 9-13 = 
0.36"- April 19-30:::: 0.96" 

Sugar beet Broadleaf 
Rate Stand weeds· Grass \veeds Yield % 

Herbicide 1b/A % of check % Control % Control tonsil;. Sugar 
DATC + PEBe 1. 6+1. 6 tl2.4 32.6 67.4 11. 6 15.3 
DATC -}­ PEBC 1. 6+2.4 59.0 ~1.7 71. 0 15.8 14.9 
DATC -:­ PEBC 1. 7+3.4 55.7 77 .4 86.6 11.6 14.4 
Pyramin 2.0 78.8 24.0 ' 38.5 '15.4 15.6 
Pyramin 4.0 86.0 84.0 52.2 19.8 14.8 
CP 32179 2.0 57.9 63.2 21. 3 14.8 14.5 
CP 32179 4.0 44.1 77.3 93.7 12.5 13.9 
Pyramin -}­ PEBC 2. (}1-2. 0 60.4 32.1 68.13 17.3 14.4 
CP 32179+PEBC 2. (L:-2. 0 66.9 64.5 67.5 15.3 15.3 
2EBC 4.0 84.1 , 51.5 79.0 , 14.8 15.1 
PEBC 3.0 62.3 46.0 53.0 13.0 15.2 
Check o 100 o o 14.3 14.Q 

TABLE II. Powell - clay loam - pre-emergence -planted arid treated April 5, 
1963 beets furrow irrigated for germination - precipitation April 5-13 = 
0.00' - April 19-30 :; 1. 8311 

Sugar beet Broadleaf 
Rate Stand '-leeds Grass weeds Yield % 

Herbicide 1b/A '10 of check % control % Control tonsiL>,. Sugar 
PEBC 4.0 86.G 32.9 33.3 15.1 15.7 
DATC 2.5 132.0 5'7.6 ' 94~2 ' 16.1 15.9 
DATC+PEBC 0.3-:-1. 6 i...;2.0 49.5 65.5 16.6 15.5 
DATC+CP22819 1. 2+2.4 90.1 '53. T 90.0 16.5 15.7 
CP 31675 2.0 77 ~ 3 68.0 68.5 ' 16.2 16.0 
Pyramin ' ~.. 0 83.2 50.0' 33.8 16.6 16.4 
Pyramin 5.0 77.6 , 62.7 14.7 14.2 16.2 
BP-l 4.0 78.3 ' 54.3 55.3 17 .4 15.7 
BP-4 6.0 77.6 100.0 83.4' 14.9 16.7 
BP-8 4.(' 100.0 63.5 61. 7 14.5 15.9 
BP-3+DATC 3.0.:-1. 0 83.1 62 . 2 90.3 16.9 15.6 
Check o 100.0 0 0' ' It~. \) 15.8_ 

TABLE III. Torrington - sandy ' loam - ?re-emergence - planted arld tn~ated 
April 2, 1963 beets germinated by raitfall - precipitation April 2-15 ;: 
0.75" - April 16-30 1. 07"c; 

Sugar beet ' 
Rate Stand n'oadleaf \V'€8ds * Grass \V'eeds 

Herbicide Ib/A % of check % control '70 control 
PEBC 2.0 78.2 23.736.7 
DATC 1. 25 74.7 12.7 56.5 
DATC+PEBC O. D+·1. 6 64.6 31. 5 45.1 
Avadex BW+CP22819 0.6-:--1. 2 86.2 45.7 85.5 
Eptam 1.25 79.0 45.294.4 
PEBOl-EPTC l.(}!-l.O 53.2 62.5 ' 93.5 
TD 202 3.0 96.6 17.5 62.3 
Pyramin 2.0 · 100.0 43.4 47.6 
Pyramin 4.0 56.7 52.6 57.4 
Check 0 100.0 0 0 
~\'50% of weed popUlation was kochia (Koc'1ia sco;').n.ria). No yield data 
available because late spring freeze destroyed plots. 



The competitive effects. of annual weeds \i?rowing with sugar beets. 
3T. imha11 , P. B., l.ll~y. H. P., and ChamberlaiLl, E. W. This study was conducted 
to determine the competitive effects of different densities of rough pigvJeed 
(Amaranthus retroflexus L. ) and green foxtail (§eta.riaviridis .1. Beauv.) 
on sugar beet yield, sugar beet top weight and sugar beet sucrose content 
in relation to weed-free sugar beets. 

Weed densities consisted of one weed per G sugar beets, one weed 
per 4'sugar beets, one weed per 2 ~ugar beets, one weed per 1 sugar beet, 
and two weeds p<2r 1 sugar beet -for the individual pigweed and foxtail treat­
ments. 

vJhere pig\'leed and foxtail were combined in the same treatment the den­
sities were one pigweed and one foxtail per B sugar beets, one pigweed and 
one foxtail per 4 sugar beets, one pigweed and one foxtail per 2 sugar 
beets, one pigweed and one foxtail per 1 sugar beet, and tlYO pigtveed and 
two foxtail per 1 sugar beet. In addition there vlaS one check (~\1eed-fre~) 
treatment. iiJeeds were hand thinned to the desired density. 

Each treatment was 3 rows wide and 50 feet long. Each treatment con­
sisted of 3 rows to permit equal competitio~ to the middle rm., from each 
side as well as in the row itself. All data 'Vlere based on 40 feet from the 
middle row. 

The effects of the various densities of pigtveed, foxtail, and the com­
bined pig\l1eed and 'foxtail on the yields of sugar beet roots, sugar beet tops, 
weeds, and total vegetation are summarized in the following table. 

Green vJeight yields of sugar beet roots, sugar beet tops including beet crown, 
weight of weed foliage and roots, and total vegetation as affected by differ­
~nt densities of weeds per sugar beet 
DENSITY OF ~-JEEDS TONS PER ACRE TOTAL 
PER SUGAR BEET Beet roots 

Check (we~d-free) 22.53 a 1 


Green foxtail 1/8 21. 70 a 
Green foxtail 1/4· 20.32 a-b 
Green foxtail 1/2 20.3S a-b 
Green foxtail 1/1 16.57 c-e 

.Green foxtail 2/1 14.18 e 

Rough pigweed 1/3 13.30 b-c 

Rough pigweed 1/4 17.81 b-d 

Rough pigweed 1/2 10.63 f 

Rough pigweed 1/1 0.81 g 

Rough pigweed 2/1 4.31 g-h 


Pig'weed & foxtail • _1-1 ru 17.86 b-d 

Pigweed & foxtail 1: 1/4 1.5.16 d-e 

Pigweed & foxtail 1:1/2 10~ 75 f 

Pigweed & foxtail 1: 1/1 6.84 g 

Pigweed & foxtail 2: 2/1 3 • ~1'"U h 

IMeans in the same colurr.n which hilVe the 
different at · th~ .05 level. 
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Beet tops vJeeds VEGETATION 
23.74 a .00 a 46.. 27 a 

23.C3 a-b .35 a-b 45.08 a-b 
21. 69 a-c .65 a-b 42.66 a-b 
20.91 a-c 1. 28 a-c 42.54 a-b 
20.44 a-c 2.17 b-c 39.18 b-c 
17.07 c-e 3.08 c 34.33 c-d 

22.13 a-b 1.96 b-c 42.89 a-b 
15.38 d-e 4.95 d 38.14 b-c 
12.69 e-f 5.47 d-e 23.79 d-e 
9.49 f-g 8.65 f-g 24.95 e-£ 

0'7.43 9.14 f-g 20.83 fb 

13.56 b-d 2.79 c 39.21 b·-c 
l8.34- b-d 5.06 d 3f;.56 b-c 
13.28 e 5.% d-e 30.01 d-e 
9. 3l~ f-g 7.31 e-£ . 23.99 e-£ 
6.60 g 10.02 g 20.00 .<= 

.L 

same letter are not significantly 



Some of the more important conclusions dr-alm from this study were: 

1 . . Green foxeail was found to have the least competitive effects. 

2. Green foxtail competition of If;ss than one plant per one sugar 
beet did not reduce the sugar beet yield significarttly. 

·3.· Rough pigweed and the combined rough pig~V'eed and green foxtail 
competition at the lightest density, b.ne pigweed per G sugar beets, and one 
pigweed and one foxtail perS sugar beets, respectively,reduced the sugar 
beet yield significantly. 

4. Sugar beet root yields were reduced up to 80 percent by the heavy 
weed infestations of the combined rough pigweed and green foxtail. 

5. Sugar be;et. to? weights were consistently higher than the weight of 
the sugar beet roots. 

6. The diameter and lerigth df the sugar beets were significantly re­
duced by weed competition, the .diameter being more affected than the length. 

7. The percent sucrose of sugar beets was not affected by weed compe­
tition. 

3. Relative dates of emergence of the sugar beets and weeds are 
thought to be one of the most critical factors. (~Jyorning Agricultural 
Experiment Station, University of ~vyoming, Laramie). 

~valuation or herbicides for chemical fallow with the variable rate 
sprayer. Guenthner, H.R. t · and Baker, L.O. Eleven tre~tments were applied 
on April 30, ,1963 with a variable rate boom sprayer on barley stubble loca­
ted on a Danvers clay loam soil. Plot size was 12 feet x 65 feet with a 
half-dosage distance of 20 feet employing three replications. The·following 
treatments were made: dichlobenil (Casoron) at 6 pounds per acretShell­
7961 at · 6 Ibs/f'., isocil (Hyvar) at 3 lbs/A, OMU-EC at 6 los/A, Stauffer 
3446 at 10 lbs/A, isocil at 3 1bs/fi, plus TBA constant at I lb/A, fenuron 
at 3 Ibs/A plus TBA constant at I lb/A, Tordon at 2 lbs/A, a weedy check, a 
cultivated check, and a chemical check. Dichlobenil and Shell-7961 were 
incorporated immediately after application. The chemical check was sprayed 
twice during the fallow. season with paraquat at 2 Ibs/A. 

Of the herbicides evaluated, Tordon at .5 Ib/l. was the most effective 
treatment throughout the fallow season. Fenuron plus TBA application pro­
videdgood control, Dichlobenil and Shell-7961 provided good control at 
rates of 3 lOS/A arid above. OMU-EC and Stauffer 3446 were noteifective. 
The isocil treatments were effective but provide too long of -a chemical 
residuaL 

Principal weeds ~.,ere volunteer grain, Russian thistle . (Sal sola kali), 
and wild buckwheat (Polygonum convolvulus). Winter wheat was seeded on one­
half of each plot this fall and barley will be seeded next spring to.deter­
mine the chemical residue present. (Montana Agricultural Experiment Sta­
tion, Central Montana Branch, Moccasin, Montana). 
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Evaluation of crops grown on plots chemically·fallowed in 1962. Guenthner, 
H.R. and Baker, L. O. \'Lnter wheat, spring wheat and barley were planted on 

tVlenty-three chemically fallmved treatments \vhic:l were applied in the fall ~ 


of 1961 and spring of 1962. The soil type was a Danvers Clay loam. Plot 

size was 7 feet x 36 feet, three replications. 


At the time ·winter wheat was seeded on the chemically fallowed plots 
in the fall of 1962, 18.48 inches of"precipitati6nwas recorded on the plots 
treated in the fall of 1961 and 7.26 inches on the spring seeded P'~ots. Obser­
vations on the percent \·Jinter wheat stand shot·Jed that isocil (Hyvar) 
applied at .5 Ib/A resulted in a ten percent stand. Atratone and atrazine 
at 1 lb/A resulted in a stand reductionof 20 to 70 percent. Dichlobenil 
(Casoron) and Shel1-796l applied at 4 lbs/A and 3 lbs/J.:. respectively also 
caused a 30 to 40 percent stand reduction. 

Spring wheat and barley were seeded on Hay 1, 1963. At the tilDe of 
seeding, 24.05 inches of precipitation had been recorded on the plots 
treated in the fall of 1961 and 12.83 inches on the spring-treated plots 
(1962). There was a spring wheat and barley stand reduction on the atra­
tone treatment (lIb/A) and a 10 percent stand on the isocil ~lots treated 
at .5 Ib/A. Dichlobeni1, S11.ell-7961, and atrazine did not reduce the stand. 

Six treatments were harvested for yield. Fenuron at 1 lb/A plus TBA 
at 1 lb/A was the only chemically fallowed plot which yielded as well as the 
cultivated check plot. (Montana Agricultural Experiment Station, Central 
Montana Branch, Moccasin, Montana). 

Atrazine plus amitrole-T as a supplement to spring tillage in a stubble­
mulch fallow p~~ Appleby, Arnold 1'., and Furtick, tl. R.· Stubble-
mulch fallow programs are almost imperative in many erosion-susceptible areas 
of the Columbia Basin of O"cegon. Hm-lever, heavy winter growth of downy brome, 
volunteer grain, and other weeds make spring tillage with stubble-mulch 
equipment difficult. Research conducted over the past several years has 
shown the use of chemicals to be useful in preventing the formation of a 
sod condition, thus allowing the use of stubble-mulch equipme[i.t in a fallow 
program. When applied at rates high enough to provide complete vegetation 
control for the entire fallmv period, thes2 chemicals have given injury to 
the £o11O\..iug crop and have proven to be too expensive for this type of 
operat ion. R,~cent research has been directed toward finding a chemical 
treatment for the best combination 6£ 1) prevention of ylinter and early 
spring weed growth, 2) low cost per acre, and 3) safety to following crops. 

Satisfactory results have been obtained with the cmnbinetion of .4 Ibs. 

of atrazine, plus .5 Ibs. amitrole-T per acre. vJhen this treatment is 

applied in late fall or early winter after germination of the dOlliriy brome 

and volunteer grain, it has provided good control of vegetation until spring 

and has caused no injury to grains planted the following fall. The cost of 

the chemicals at present prices totals less tuan $4.00 per acre. In most 

cases ·the growers have been able to delay their first spring tillage until 

soil moisture conditions are suitaqle for such tillage, thus increasing the 

effectiveness of the first tillage and reducing the number of tillage 

operatiorts considerably. 
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The feasibility of UBingatrazin~ alone, pre-~mergence to germination 
of ~leeds in the fall~ is being studied at the pres~nttime. This treatment 
would have the advantage 0:: lowering the cost still further. Bromacil and 
isocil, although el,ce.11ent (Jm·my brome herbicides, have proven unsatisfac­
tory for chemical fallow purposes because of their extreme toxicity to wheat 
during the following crop year. (Oregon Agricultural Experiment Station, 
Oregon State University, Corvallis, Oregon). 

Chemical weed control in corn. Alley, H.P. and Chamberlain, E.W. 

A total of 14 pre-emergence treatments which included individual chemicals 

as well as several chemical mixtures were evaluated in 1963. The chemical 

mixtures were used to try to obtain a less residual treatment than atrBzine 

but still give . season long weed control. Atrazine at 1 end 2 Ib/A gave 100 

pertent control again in 1963 at 2 locations (one a sandy loam s6il and 

the other a clay loam soil) . . Other treatments which showed promise are 

Pyramin at 4 Ib/A (80. percent control), EPTe at 1 lb/A -:- 2,4-D at 1 Ib/A 

(35 percent control), and EPTC at 2 lb/A + 2,4-D at 2 lb/A (90 percent 

control). Several rates and ratios 6famiben + atrazine were used with 

85-95% weed control being obtained. Amiben-atrazine mixtures gave better 

control than amiben alone but were less effective than atrazine alone. 


Some post-emergent treatments of atrazine on corn were applied when 

weeds were 1 inch in height. Atrazine at 1/2 lb/A was nearly as .effective 

as · l and 2 lb/t'>.. (~Jyoming Agricultural Experiment Station, University of 

\-Jyoming, Laramie, Wyoming). 


forage establishment ~Jith pre-planting contact herbicides ·ior . seedling 
weed control. Peabody, Dwight V., Jr. In 1962, applications of the highly 

. active contact herbicide diquat to emerged seedling weeds inaf>repan~d 
seed bed prior to planting resulted in almost 100 percent kill of annual 
vteeds within 8. 24-hour period. A seeding of a . gcass-clover mixture was made 

· the day following treatment application. Emergence and early growth of these 
flasture grasses and legumes with no weed competition resulted in the rapid 
establishment of the pasture sward. Dry matter yield taken at hay stage 
the following year (1963) reflected this control of annual weed species as 
an incr~as~ in productioi.l of dry matter yields. 

In 1963, where the same pre-planting treatment procedure was followed 
as in i962, the control of weeds was inadequate and severe growth suppres­

. sion and injury to .the germinating forage seeding w'as observed. This poor 
growth of forage species was due to a severe and almost uniform infestation 
of prostrate knotweed (Polygonum aviculare) which was not affected by the 
diquator paraquat treatments. (Northwestern ~Jashington Experiment Station, 
Washington Si:ate University, Mount Vernon, VJashington). 

Field sprayer evaluation of herbicides for controlling annual b~oad­
leaved weeds in a ne~., planting oi green needlegrass. Guenthner, H. R. 1;nves­
tications have beem conducted in 1961-63 to evaluate herbicides for control­
ling annual broad leaved and annual grassy weeds in grass planted for seed 
llroduction. In 1963 seven treatments were applied with a field sprayer for 
annual broad1eaved 't'leed control. Plot size t"as 30 feet x 400 ' feet . . l4eeds 
present were Russian thistle (Salsola kali), rough pigweed (Amarantnus' · 
retroflexus), · larabsquarters (Chenopodi~lbum), fam~eed (Thlaspiarvense), 



and a few wild buckwheat (folygonum convolvulus). The Iollm-ling treatments 
were made: ACP-62-l77A at .5 and 1 ;.b/i.; dicamba (Banvel D) at .33 lolA; 
dicamba at .25 lb/A in combination '!tlith 2,4-D ester at .5 and. 75 lb/A; 
2,4-D ester at .75 lb/A~ and 2,4-D amine at .75 Ib/A. 

A week after ap(Jlicat:i.on all of: the treatments ap,5earedto be effective; 
how~ver, one month after apl)1icati~n the dicamba and 2,4-:-D combinations were 
the most effective treatments. The l-l.CP-62-177A stunted the TNeed growth at 
first but one month later all ,.,reeds were recovered and still vigorously 
growing. Dicamba. 33 Ib/,-:.. did not control the Russian thistle. and the late 
germinated lambsquarters. Both the 2,4-D amine and .ester treatments were 
more effective than ACP-62- 177A or dicamba alone in controlling the weed 
species -[lresent. ~o grass . injury was evident. (Montana Agricultural Experi­
ment Station, Central Montana Branch, Moccasin). . 

"leed control in flax (Linum usitatissimum Var. Linore and Celd~"ell). 
Fechtig, Allen D., BrOlvn, D. A., and Furtick, W. R. In the fall of 1962 four 
separate trials consisting of a randomized complete block design were 
tested at four locations throughout Western Oregon. The plots were fall ­
seeded with two varieties, Linore and Caldwell. Each of the 10' x 40' 
plots was seeded, one-half "''lith the Linore variety and the other one-half 
with CaldwelL A group of the plots at each of the four locations received 
either pre Qplant treatreents, pre-emergence treatments, or post-emergence 
treatments. The effectiveness of the weed control, vlhen these three differ­
ent ty~es of application were employed, was eval~ated so that a follow-up 
program with a number of the more promising comp -Junds could be conducted in 
the fall of 1963. During the winte~ and spring months of 1962-63, severe 
freezing and thawing were responsible for severe reduction in the stand of 
flax at three of the locations, and the initial evaluations of the various 
compounds were, in most instances, the only data that were recorded. Hmv­
ever, the plots at the Southern Oregon Experiment S:tationat Nedford wer e 
not lost due to this extreme climatic condftion, and observations at the 
end of the season were made. The most promising herbicide appeared to be 
DuPont 762 (S-bromo-6-methyl-3-phenyluracil)\vhich was a,)p licd pre-emergence. 
Isocil applied pre-emergence at the rate of one pound active material per 
acre gave excellent "leed control; hmvever, the safety margin was much 
narrower than with 762 at higher rates. 

Another treatment that exhibited good weed cont~o1 in 1962 was atra­

zine at four pounds active material per acre applied when the flax was 

ap:Jroximately 6 inches high. 


IPC wettable powder and IPC granular were applied post-emersence in 

the spring to flax that was approximately five to six inches high. Excellent 

grass control was observed in all plots that had received three and four 

pounds active IPC per acre. The terminal buds of the flax ey~ibited 


extensive injury, but the flax plants exhibited 1:1 profusion of axillary 

buds when compared to the check plots. . 


In the fall of 1963 new flax trials v!ere initiateci with primary empha­
sis on those herbicides that had exhibited excellent tveed control during the 
1962-63 .season. In addition Geigy G-34693 (2-chloro-4-isopropylamino"6­
(3-methoxypropylamino)-s-triazine), andCP-31303, Monsanto Chemical Company 
experimental were a~~lied as pre-emergence herbicide~. 
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Yield data for the flax plots during 'the current year is anticipated• 
. ' Also, ' final eval'Jations of weed control and · flax . injury will be recorded 

before harvest ' dates . . (Dept. of Farm Crops, Oregon State University, 
Corvallis, Oregon), ' ' 

Field evaluation of several pre-plant, soil-incorporated herbicides 

in safflower. Fay, Chester L. .Preliminary studies of several pre-plant, 

soil-iric6rporated herbicides in 1962 indicated potential for some of the 

newer materials for selective use in safflower. 


Additional studies were conducted in 1963 involving seven soil-applied 
herbicides, four soil types and three incorporation methods. One of the 
studies also compared cross-cultivation and post-emergence chemical sprays 
for a direct comparison of these practices. (Only two of the studies are 
included in this report; due to the lack of weed competition in the remain­
ing trials, no economic advantage for the use of any ~l1eed control practice 
could be demonstrated.) 

The chemicals and the rates at which they were tested in replicated 

experiments are shown iri the table. The herbicides were applied to the 


,.	soil surface by knapsac1c sprayer and immediately incorporated to a depth 

of 3 to 4 inches either by rotary tilling or by cross-discing followed by 

spike-tooth harrovling. 


tVhere safflower wAs heavily infested with weeds, all treatments provided 
some degree of weed control which resulted in apparent yield increases-­
despite considerable early injury. to safflower in a few instances (see table). 

Trifluralin provided the most outstanding control of barnyardgrass and 
broadleaved weeds (pigweed, lambsquarters, wartcress, etc.) without visible 
crop injury except at the very high rates. Nutsedge,svlamp smartweed, annual 
smartweeds, cocklebur and sunflm'ler were observed in the plots at harvest, 
suggesting either their biological resistance or escape from the herbicide 
due to imperfect incorporation. Herbicide incorporation was generally more 
uniform by rotary tilling than by discing and harrowing. This was evidenced 
by the streaked pattern of weed infestation resulting when marginal dosages 

. of herbicides were incorporated into the soil by the latter method.. 

EPTC at the approximate recommended rate and upward also provided 
excellent control of vleeds without crop injury, however, there was a vJider 
spectrum of annual (primarily broad leaved) weed species showing incomplete 
control than was true for trifluralin. 

Isocil and bromacil gave fair to good weed control especially in the 
organic soil, howev.er, early in the season there was moderate to severe 
crop injury which tended to offset the benefits of weed control. Under con­
ditions of less severe weed competition or poorer conditions for ' regroHth of 
the safflower, seed yields may well have been reduced by herbicidal rates 
of these compounds. There does not appear to be a high degree of inherent 
toierance of safflower to the substituted uracil herbicides. In general, 
both isocil and bromacil appeared to be more effective against broadleaved 
weeds than against grasses. 
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Under ·these conditions (1ncorporati0i.1 3-q· inches deep), CIPC and DCPA 
gave some measureable l'Jeed control, but by usual criteria, contrOl1flaS 
inadequate. (Note. Under other circurostances--used either as a pre-emergence 
spray or incorporated very shallowly, then follmJed soon by rain--CIPC has 
provided excellent control of many annual weeds, e.g., barnyardgrass, smart­
weeds, etc. without significant injury to safflower • . These conditions appear 
to be critical for the successful use of CIPC in safflower in California). 

Experimental herbicide N3291 was least effective of the compounds 
studied, shml1ing no visible. effects on either crop or weeds under these con­
ditions. (Department of Botany, University of California, Davis,California). 

Effects of several pre-plant, soil-incorporated herbicides on weed control, 
crop vigor and yield of safflower. 

Rotary tilled into 15% or­ ! Cross-d.isced two ways into 
ganic soil 1 mineral soils 

Aiter 49 days 
Rate % weed crop Yield % of 

Chemical lb/A control Vigor Ib./A Check:::::::::::::::::::=--===­
EPTC 2 
EPTC 4 98 10 2745 178 
EPIC 6 99 10 2823 183 
EPTC (j 

c· 98 10 2906 IG8 

N-3291 6 

CIPC 4 
CIPC 6 22 10 2058 133 
CIPC r. 45 10 2072 134U 

CIPC 12 67 10 2L~17 156 

Triflural in 2 96 10 2599 186 
Trifluralin 4 100 10 2668 173 
Trifluralin 6 100 10 2920 1[;9 

Triflura1 in 8 

Isocil 1/4 
IsocH 1/2 82 9 1969 127 
IsocH 1 94 102567 . 166 
Isocil z 99 9 2470 160 

Bromacil 1/4 75 10 1869 121 
Bromacil 1/2 80 9 2593 168 
BromacH 1 73 9 2417 156 

DCPA 6 
DCPil. 6 
DCPA - 9 63 10 2473 160 
DCPA 12 53 . 10 2063 133 
DCPA 15 77 102551 165 

Check o 10 1546 

~-\.fter 29 
%weed 
control 

da,Y.2. 
Crop 
Vigor 

Yield 
IblA 

% of 
Che~k 

73 
96 
98 

10 
10 
10 

2746 
3090 
2900 

147 
165 
155 

o 10 2132 114 

25 
43 
49 

10 
9 

10 

-­

2494 
2634 
2632 

133 
141 
143 

99.9 
99.9 
99.9 

10 
9 
8 

3270 
3173 
3113 

175 
170 
166 

33 
94 
98 

8~5 
7.S 
7 

2901 
2345 
2G41 

155 
152 
152 .j 

: 
· 1 

65 
88 
92 

8.5 
8 
7 

2690 
2626 
2482 

144 
140 
133 

7 
33 

10 
10 

196G ' 
2312 

105 
150 

92 10 3097 166 

o 10 1871 
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Pre-emergence weed control in field beans. Alley, H. P. and Chamberlain, 
E.W. Pre-emergence ch~mical weed control plots in field beans were established 
May 28, 1963; ' The purpose was to test DCPA (DactlLal) and , amiben along with 
EPTC which is the recommended chemi.cal in vJyoming. The plots \'lere 1/100 acre 
plots and were replicated 3 times. The chemicals Were applied ~n a broadcast 
basis with 1/2 of each plot incorporated and 1/2 of each plot unincorpor­
ated. One-half inch of rain tv-as receive,d the daya'fter treatment. 

From this test indications were that DCPA and amiben were just as 
effective whether they were incorporated or not. DCPA at 3 ib/A was as 
effective as EPIC at 3 lb/A. Without incorporation EPIC gave little weed 
control. Amiben at. 4 lb/A did not give satisfactory control. The table 
below contains weed control figures and yield data for this ~tudy. (vJyoming 
Agricultural Experiment Station, University of Hyoming.Laramie, Wyoming). 

Comparison of pre-emergent herbicides for weed control in field beans.l'! 

% vJeed Control 
Herbicide Rate-lb/A,6.1 Incorporated Unincorporated Yield-lb/A 

DCPA 2 83 8"5 2953.7 
DCPA 4 90 93 2797.7 
DCPA 0 98 98 3107.7 
DCPA 24 99 99 2360.3 
EPTC 1. 5, 94 25 2436.7 
EPIC 3 99 62 2474.7 · 
Amiben 1.6 43 , 43 2045.7 
Amihen 2 72 7S 226643 
Amiben 4 33 38 2W6.0 
CheckJ.I 0 0 0 1112.0 ' 

I/Figures are average of three replica.tions. 

2:/Lbli.->. is expressed ;i.n Ibs of active ingredient per acre on a broadcast basis. 

l/Weeds were not removed from the check plots. 


Fast. accurate estimation of residuaL weed stands. Newton, M'..chaeL 
The use of the point frame for the estimation of herb cover is an old 
practice which has found little use among weed control investigators. The 
instrument has some, problems which may be overcome to make it a useful tool 
for rapid and accurate estimation. An example of its use and the derivation 
of a predictione-{uation for the estimation of herb cover follow. 

In an experiment in which it was desirable to estimate the influence of 
herbicide-treated resid1.lal vegetation, and in which it was imperative to leave 
the stand in an undisturbed condition, the point frame was used to record , 
hits on seven classes of vegetation on 1/10,000 acre plots adjacent to some 
larger plots where yield estimates were desired. The small plots ~l7et'e then 
harvested and the dry weights of the harvest plots related to the record of 
hits and misses. Multiple hits were recorded; ' the point frame was moved in 
the small plot in a sys~ematic sample. 100 points were sampled in each 
harvest plot; thirty harvest plots were used over the range of densities , 
in which large,r estimates were to be made. 
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In a preliminary estimat~of the data, it was determined that the 

plants could be grouped into two classes, which included t.he single-stem 


. grasses and iorbs in one class, called class II NI , and the perennial bunch 
. grasses inelass" pI .vllien the yields of these plots were recorded with the 
hits in each of the vegetation classes, the correlation equatiOn resulted in 
a response surface characterized by the e'-!uation: 

. y= 3.229 + O.SlIP+ u.452A - O.OOI28P2 -}- 0.0053lA2 + ·O.0142AP 

When y is the predicted yield per acre x lir4 in grams 
A is the number of hits on single-stem grasses and 

forbs per hundred sample points, including double hits. 
P is the number of hits on bunch grasses per hundred 

points. 
(r2 :. 0.982) 

If the estimate bf yield per acre is desired, y x 10 gives the yield in 
kilograms per acre, or y x 22.04 predicts pounds per acre. 

This equation was derived from thirty points which re4uired leas than 
a day to sample, yet provides an accurate yield prediction for the cOmplete 
range of vegetation densities without the inconvenience of gathering harvest 
data for each observation. Once the correlation is made, the sampling pro­
cedure simply involves the ~bservation of a specified number of points, and 
the extrapolation of yield from the response surface. Precision may be 
increased by increasing the number of points observed without changing the 
4uantitative estimates predicted by the equation. . 

The speed of sampling with the point frame was increased several-fold 

by the modification of the instrument with .return springs to replace the 

bushing clamps to hold the points in position when not ·in use • . 400 sample 

points were recorded in each .. majOr ·plot in twenty minutes, giving a stan­

dard deviation of less than five percent of the estimate. (Oregon State 

University, School of Forestry, Corvallis, Oregon). 


Greenhouse studies with an OMU-BiPC combination on several egt-onomic 

crops. Foy, Chester L. A proprietary product of Badische Anilin- & Soda 

Fabrik AG (Ludwigshafen/Rhein, Germany) containing OMU{N-cyCIooctyl-N' ,N'­

dimethylurea) and BiPC (butinol N [3-chlorophenyl] carbamate) has shotm 

considerable promise in Europe for control of annual weeds in beets and 

vegetables • . 


Two preliminary greenhouse studies were conducted, using Yolo loam soil, 
to determine whether similar selectivities may exist in several agronomic 
crops. Barley, wheat, corn, safflower~ sorghum, bluegrass, alfalfa, ·bean, 
cotton and sugar beets were seeded in rows in metal trays, at their optimum 
depths. Barnyardgrass and rough pigweed were seeded ~roadcastat a high 
uniform rate; the seed being mixed thoroughly in the upper one -inch of 

.soil. After planting, the soil surface was · sprayed with 1/2, ·1 and 2 lb/A of 
Alipur (OMU-BiPC · combination) .active ingredient, using a chain-driven exper­
imentalspraying table. Immediately after treatment, the flats were either 
sub-irrigated (Experiment I) or sprinkler-irrigated (Experiment II.) 



The herbicidal combination proved to ·be of high ·potency, being most 
effective when followed by sprinkler irrigation. Pigweed was eliminated at 
land 2 lb/A and effectivelycontroUed at 0.5 Ib/A. The herbicide was less 
effective in preventing 2mergence or causing early kill of barnyardgrass but 
gave satisfactory control (after emergence) in tile range of 1 to 2 lb/A. 
Bluegrass and alfalfa were eliminated at all rates. (The material might be 
useful for controlling these seedlings as volunteers in seed crops of the 
same or different species.) viheat, sugar beets and barley showed a rather 
narrow margin tt. safety; · whereas the larger, deeper seeded · species, especially 
bean and cotton, showed little or no ' injury. Corn, safflower and sorghum 
also showed only moderate injury at · high rates. . 

It appeared that much of the selectivity observed may be due simply to 
positioning,ie., escape, due to the.~eds oryriung ' ~eedlingsmissing contact 
with ~oxic ,concentrations of the herbicide in the soil, rather than true 
biochemical specificity. ,· For example, all responses' were more pronounced 
under sprinkler-irrigation than sub-irrigation. The material exhibits high 
herbicidal activity but any unusual selectivity or economic advantage for use 
in . agronomic crops in California has yet to be demonstrated. . 

For testing in this country (U.S. Rubber Company; Naugatuck Chemical 
Div iSion), .BiPC is .being dropped from the formulation, in part because of 
the expense. OMUalone, . however, appears to be less effective on grasses 
tha11 was the OMU-BiPC combination. New combinations of OMU-DNBP and OMU-CIPC 
may warrant further testing for selective use in some larger-seeded, agro­
nomic crop situations. (Department of Botany, Univ. of California, Davis). 
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PROJECT 6. AquATIC AND DITCHBANK vJEEDS 

w~ B. McHenry, Project Chairman 

SUl1M,,:;'RY 

Three res~arch progress reports on the control of su:bmersed aquatic 
weeds, one on the affect of aquatic herbicides in i~rigation ~ateron crops, 
and two on JohnsongrasB control were submitted to Project 6. The six 
reports are summarized under three categories. 

Control of submersed aquatic weeds. Field testing of aquatic soil sterilants 
continued in 1962-63 invJyoming and California. Fall applications in a 
Wyoming canal included fenac, silvex, dichlobeni1, and SD 7961 (2,6-dichlore­
thiobenzamide) and received 2 inches precipitation ;:,efore i:he c~nal ,vas 
filled. None of the treatments gave more than 5% control of sago pondweed 
(Potam08eton nodosus). Spring applications of dichlobenil and SD 7961 
followed by 1.5 to 3.5 inches precipitation resulted in 88-92% control of 
chara and 63-93% of sago pondweed. Wettable po\'1der formulations gave up to 
38% control of chara and 93% of sago pondweed. Endothal was ineffective. 
In California, dichlobenil (wettable powder) fenae, SD 7961, and Tritac 
(2)3~6-trichlorobenzyloxypropanol) were tested in a canal supporting a 
dense stand of sago pondweed. The plots received 6 inches of rainfall. 
Fenac, ' the only effective compound reduced the weed stand 93%. Fenac, tested 
in the same California canal a year earlier with 1 inch rainfall, had 
failed to control sago pondweed. 

In Wyoming, TD 191 (mono N,N-dimethyl Itcocd' amine) salt of endothal 
and TD 47 (diN, N-dimethyl "coco" amine) salt of endothal were intro­
duced into canals at 50 ppmw over a 30 minute [leriod. Maximum kill-back of 
sago pondweed was observed six weeks following treatment; regrowth of aquatic 
weed species was observed 12 weeks following treatment. 

Affect of herbicide treated water on crops. Furrow irrigated alfalfa e inches 
high and sugar beets in 8 leaf stage were treated in Montana with dichlo­
benil and fenac each at 0.1, 1. 0, and 10.0 ppm and endothal at 10.0 ppm 
in the irrigation water. Fenac at 1.0 ppm and 10 ppm and dichlobeni1 at 
10 P?m significantly reduced alfalfa yields, and fenae at 10 ppm signifi­
cantly reduced sugar beet yields. 

Control of ditchbank weeds. In New Mexico, D~Ui , at 4 Ib ai/A monosodium 
methylarsonate at 4 lb ai/A, and monoammonium methylarsonate at 3 Ib ai/A 
were compared for the control of Johneongrass. Based 00 obseivations made 
the year of treatment two or more applications were required for effective 
control. In a second Johnsongrass control trial, dalapon at 10 lb ai/A, 
dalapon plus surfactant, and dalapon plus surfactant rlus amitrole at 3 lb/A. 
were compared using four to five treatments ~er year for t~.,o years. Control 
of 90% or higher was achieved but with no outright eradication. The addi­
tion of amitrole reduced the incidence of encroachm.ent by other we2d species. 
Repeat applications of dalapon at 6 lb ai/a was as effective as higher rat~s. 
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EValuatJonof herbic!...c!es applied tOi.:he .soil in canal bottoms for 
control of .sago pondvleed (Potqmogeton pectinatus I.• 2~1d Chara. Comes, R. D. 

·Recent investigations have shown that cettain herbicides · are effective in 
controlling rooted submersed aquatic weeds . 'when apI)1ied to the soil surface • 

... Applications have been made during the fall ·or early s;.ring when water was 
absent from the canal. Five compounds were applied to the bottoms of 'two 
different irrigation canals (designated A and B) in Fremont County, ~lyoming, 
during 1962-63 to evaluate further this method of controlling rooted sub­

.. mersed weeds. ' 	 . 

Treatments applied in the fall only . were fenac at 10, 15, and 20 lb/A, 

. potassium salt of silvex at 20 and 40 lb/A, and a mixture of these · two 

herbicides at 10 lb/A each. Dichlobenil at 5, 10, and 201b/A and 2,6­

. dichlorothiobenzamide (SD,:,,796l) at 10 and 20 lb/A were applied in both the 

fall and ·early spring. In addition, endothal was applied in the spring 

only at 20 and 40 lb/A• ... Granular and wettable powder or liquid formula­

· tions offenac, dichlobenil, and SD-196l were compared at equivalent rates. 
Treatments were replicated three times in each canal on randomized plots 30 
feet long x canal width. An untreated border 20 feet long was left between 
each.. treated plot. The soil was moist in both c;:lnals when fall and spring 
treatments were applied. Result data presented here was obtained in October, 
1963, within a few days after water was turned out of the canals for the 
winter. The degree of control was based upon stand reduction in comparison 
to the two adjacent untreated border plots. 

All of the treatments applied to Canal A in ~he fall were destroyed 
by flooding. None of the fall treatments gave more than 5 percent control 
of sago pondweed in Canal B. .:... total of only 2.25 lnches of precipitation 
was received from the time of treatment, October 21, 1962, until water was 
restored in Canal B, April 25, 1963. Horeover, 16 days · elapsed between 
treatment and occurrence of the first measurable .precipitati on, .05 inch. 
A total of only. 36 inch of precipitation was received during a 4-month 
period immediately following fall applications in Canal B. 

\olater was turned out of Canal A for 2 weeks in· late JUl1e and sago 
pondweed did not develop normally after water was turned back into the canal. 
However, . a moderate to dense stand of the attached algae, Chara; did develop. 
Spring applications of dichlobenil and . 8D-7961 granules at · 20 Ib/i.l gave 88 
and 92 percent control of Chara, respectively. Otherretes and formulations 
of these two compounds did not result in more ·~han 38 . percent Chara . control 
and endothal was completely ineffect ive. A total of 3.6 inches of precipi­
tation was received between treatment:, March . 29, and the time water was 
turned into the canal in the · spring,May 20, 1%3. 

The granular formulation of SD-196l at 20 lolA gave 93 percent control 
of sagopondweed in Canal Band was the most effective ·spring .treatment 
evaluated. Spring applications with the granular forms of dichlobenil at 
20 lb/A or SD-796l at 10 lb/I.'\ resulted in 65 arid 63percent control of sago 

·	 pondweed, respectively. Endothal and all . rates of the tyettable powder 

formulation of dichlobenil were completely ineffective. All other spring 

treatments in Canal B gave 28 to 42 percent control of sago pondweed~ Only 

1. 51 inches of precipitation were received between treatment, March 31, and 
the titllle water was turned into the canal, April 25, 1963. However, .30 inch 
'-las received 2 days after treatment. . 
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Moderate to dense stands of horned pondweed (Zannichellia palustris L.) 
and vlater plantain (Alisr~ gramineum tTorr.] Sam. var. Geyeri) were observed 
in several plots where a high degree of.sago pondweed ·control wa~ obtained. 
(Cooperative investigai:ions of the Crops Research Division, Agricultural 
Research Sel;'vice, U. S. Dei)artment of Agriculture and the Hyoming hgricultural 
Experiment Station, Laramie.) . 

An Aquatic soil sterilant trial for the control of American pondweed 
(Potamogeton nodosus), McHenry, W.B. and Jeter, R.B. A canal with a history 
of a dense stand of American pondweed was treated with four herbicides used 
as aquatfc soil sterilants. The plots were 31 feet Img and the width of 
the canal basin, 14 feet. Each plot was separated by an untreated control 
plot 31 feet long. All treatments were made with a knapsack sprayer February 
26, 1963, some four months after the canal had been drained for the w'inter. 
The herbicides were leached into the soil by approximately 6 inches of 
rainfall before being covered with water when the tanal was filled in the 
spring. 
readings 

Treatment affects were estimated August 27, 
are given in the following table: 

1963 and the average 

Herbicide Lb ai/A Control* 

Dichlobenil wettable powder 

Fenac Na salt, liquid 

SD 7961 (Trichlorobenzonitrile) 

Tritac (2,3,6-trichlorobenzyloxypropanol) 
liquid 

*10 = lOO~~ si:and reduction -

10 
20 
10 
20 
10 
20 

10 
20 

o 
o 
1.0 
9.3 
o 
0.5 

o 
G 

The alternating untreated control or buffer ~lots used in this trial had 
been treated in the winter of 1962 with fenac,li-iuid sodium salt formula­
tion, at 5, 10, 15, and 20 Ib ai/A. One inch of precipitatio.1 fell on the 
1962 trial before the canal was used in the spring. No stand reduction 
could be detected in 1962 in any of the treatments. This would a:)[Jear again 
to emphasize the need for adequate leaching of aquatic soil sterilants before 
cani2;l filling and the ensuing sweeping action of flowing water. (Agricultural 
Extension Service, University of California, Davis, California). 

Evaulation, Cif two endothal derivatives for control of sago pondvleed 
(Potamogeton pectinatus L.) in irrigation canals. Comes, R.D. Tests con­
ducted in the greenhouse at Denver by Dr. P.A. Frank, ~i.gricultural R -~search 

Service, showed-that applications of the mono-or di-N,N-dimethylcocoamine 
salts of endothal to flowing water effectively reduced topgrowth of sago 
pondweed. Hereafter, these two de'rivatives of endothal ar2 referred to as 
the mono-amine salt and the di-aminesalt, respectively. Two canal experi­
ments were conducted in VJyoming during 1963 to evaluate these _compounds 
under field conditions. 

The canal in which the mon6-amine salt \laS evaluated was 6 miles 10n3 
and the other canal was 3 miles long, Both compounds wereap;:>lied during 
the first week of July when sago pondweed \-las beginning to interfere not iceably 
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~lith -the £1m'1_ of ~later. ?l~ior totreat(Uent, normal canal flows of 10 and 
28 cubic feet per second (c. f. s.) Were reduced to 5 and 14 c. f. s., respectively. 
Both compounds ,\Jere ap~)1ied at a con;elitratio'>"l of 50 ppmw -over a period of 
30 min~tes with a centrifu8al pump at a pressure 'of 25 psi-Water in both 
canals was sup:)lied from the same- reservoir and at treatment time had the ­
following characteristics: temperature - 60 to 63° F; turbidity- clear; _ 
dissolved-solids ':'132 to 144 ppm; _pH-7. 6 to 7.2; hardness :- 7lto 82 ppm; 
and v~locity •. 44 to ;90 f~/sec. - The di~amine salt was applied in the 
canal with a velocity of .44 ft/sec. Water ' samples for residue analyses \\1ere 
obtained as the treated t-later passed sampling stations at various intervals 
downstream iromthe point of application. Red dye added to the water at 
time of treatment permitted location of the_treated\V'ater as it passed down­
stream. All treated water was wasted. The canals were flushed with fresh 
water 12 hours after treatment and before deJ.iv-eries were made to farmers. 
Observations of the \-leed infestations were made immediately -pre_ceding treat­
ment and approximately 1,3,6, and 12 weeks after treatment. - ­

One week after treatment neither -compound had injured sago pond~leed 


severely although the apical leaves were brov-med throughout both canals. A 

sparse stand of waterplantain (Alisma gramineum (Torr.) Sam. var. Geyeri) 

was present in the canals and 85 to 90 percent of the leaves were killed 

within 1 week by both compounds. Hot-lever, the treatments did not have any 

effect on the waterplantain scape or corm and the plants developed ne," 

leaves very rapidly. 


vJithin 3 weeks 93 to 100 percent of the sago pondweed leaves~lere 
killed by the mono-amine salt and DO to 98 percent were killed by the di. ­
amine salt. Most of the leaves remained attached to the live stems and 
caused the plants to slUmp to the canal bottoms. Three \-leeks after treatment, 
weed growth ~'las not restricting waterflow in either canal. 

After 6 weeks all sago pondweed leaves and 15 to 90 percent of the 
stems were dead in both canals. The degree of stem kill ohtained was .not 
related to the distance the plants were located from the point of chemical 
application in the canal hut appeared to be related to water velocity. Ninety­
eight percent stem kill ~Jas obtained 5 miles below the point of application 
of the mono-amine salt but only 15 percent was obtained 2 miles hE!lowthe 
same point. Moreover, the water velocity was considerably less at the 5 mile 
statiori than at the 2 mile station. 

Regrowth of Seigo pondweed 4 to 13 inches bng and scattered small, but 

dense, patches of Chara, waterplantain,.and horned pondweed (Zannichellia 

pa1ustris L.) were infestin~ the canals 12 weeks after treatment. 


Water samples taken 1,2,3,4, and 6 miles below the point of the mono­

amine salt application contained 22,39, 46, 38, and 35 ppm of the herbicide, 

respectively. There was 11, 13, and 6 ppm of the di-amine salt in the water 

1,2, and 3 miles below the point of application, J:espectively.{Cooperative 

investigations of the CJ:ops · l\esearch Division, AgricultUTal·Research SerVice, 


.. 	 U. S. Department of Agriculture and the Wyoming Agricultural Experime'nt 
Station, Laramie, Hyoming). . 
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The ·effect of aguatic herbicides in irrigation water on crops. Hodgson, 
Jes .ee M. Recent experiments involving chemical treatrrient of ditchbottom 
soii for control of submersed waterweeds have appeared quite promising. The 
effect of irrigation water contaminated by such treatments on irrigated crops 
must be determined before such treatments become pr'actica1. In this experi­
ment sugar beets and alfalfa were furrow irrigated with water containing 
none and various concentrations of 2,3,6-trichlorophenylacetic acid (fenac), 
2,6-di,chlorobenzonitrile(dichlobenil) and 7-oxabicyclo-(2,2,l} heptane­
2,3-dicarboxylic acid (endothal). 

Sugar beet plots consisted of 4 rm-lS, 1. 5 feet apart and 20 feet long. 
Plants had g leaves at the time of treatment. The tt<10 center rows were 
harvested 12weelcs after treatment to measure the effect ofl:he treatments 
on yield. Alfalfa was SOl-In broadcast on plots 6 x 20 feet. Plants were 
8 inches high when treatments were made July 15, 1963. Yield sampl es from 
a 3-foot svlath lengthwise across the center of the plot were obtained 6 
weeks after treatment to measure treatment effect; 

A list of treatments t<1ith mean yields of both crops is given in the 
following table: 

Treatment Rate Yield in ton's Eer acre'E./ 
Chemical PPI1 lbs/i'..2..1 Alfalfa Sugar beets 

Fenac 0.1 0.045 1. 77a l4.92a 
Fenac 1.0 o.~ 5 1.55b 11. 87bc 
Fenac 10.0 4.5 O.Glc lO.55d 
Dichlobenil 0.1 0.045 1. 68ab 13.45abc 
Dichlobenil 1.0 u.4S 1. 73ab 12. 52bc 
Dichlobenil 10.0 4.5 1. 33c . 11. 68bc 
Endothal 10.0 4.5 L nab I3.COab 

Check 0 0 1.82a 13.12abc 

~/Amount of actual herbicide applied per' acre. 
12.!Yields having similar lette"rs were not significantly different according to 

Duncan's Range test at P :: .05. 

Alfalfa yields were oven dried and corrected to 12% moisture. Sugar 
beet yields represent fresh weight of beets. Fenac at 10 P 'l)n1 decreased the 
yield of both crops. Dichlobenil at 10 p~m reduced alfalfa yields and shot-led 
a trend toward reduced yield of sugar beets. (Crops Research Division, 
l~ricultural Research Service, U.S. Department of Agriculture, and Montana 
Agricultural Experiment Station cooperating). 

The control of Johnsongrass on ditchbanks with DSHA. Anderson, H. P. 
and McCaw, Larry. Preliminary tests with disodiurn methyl arsonate (DS1YIA) 
indicate that it is highly effective in controlling Johnsongrass on ditch­
banks when applied as an overall spray to the foliage of Johnsongrass at a 
dosage of l} Ibs/i". of the DSW-\ hexahydrate. For effective control, tvJO or more 
such applications are necessary during the growing season. 
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A comparisor. ' ofDSMl~ with two rela;:;ed compounds, monoammonium methyl 
arsonate'(3 Ibs/A hexahydrate equivalent) and monosodium methyl arsonate 
(4 lbs/A hexahydrate equivalent) indicate that a quicker top kill is obtained 
'-lith DSl-'lA when applied in the early summer \-lhile monoao:m,onium methyl arsonate 
gives a quicker top kill of Johnsongrass when apJ1ied during the middle of the 
summer. Hmvever, there ap~)ears to be little or, no difference in their overall 
control of Johnsongrass and repeat treatments are needed for both materials 
to obtain effectiv :: Johnsongrass control. Both materials have given good 
control of other '-leeds infesting the ditchbank as the ,Johnsongrass ,stand is 
reduced. ' The monosodium methyl arsonate has ' been the least effective of the 
tliree materials in controlling Johnsongrass and the other weeds on the bank. 
These materials were applied in 90 gallons of water per acre with 0.5% wet­
ting agent (X~77). Except for the first applications, the Jonnsongrass was 
treated when it was IOto 1.5 inches tall. At the time of the first 
application the Jonnsongrass was 3 to 4 feet tall. It was necessary to burn 
off this taller grass after it had died. 

There was an indication that these materials may not control Johnsongrass 
along ditchbanks on ditche3 which carry water all summer as effectively as jt 

, does on ditches which are periodically drained, e. g. head-ditches. 

These evaluations are based upon observations made during 1963, the same 
year in \'ihich the treatments were applied. Observations will be continued 
into 1964 and further evaluations made based upon subsequent growth. Research 
is being continued with these materials. (Ne.-l l1exico State University, 
Agricultural Experiment Station, University Park, New Mexico). 

Chemical control of Johnsongrass on ditchbanks - 1962-63. Anderson, 
W.P., Whitworth, J. ~l. and McCaw, Larry. During 1962 and 1963, the same 
segm¢nts of ditchbank, heavily infested originaliy with Johnsongrass, have 
re6eived repeat applications, 4 to 5 each year,6f dalapon, dalapon plus 
wetting agent, or dalapon plus 't-letting agent pIu's arnitro1e. John30ngrass 
stands have been reduced 90 percent or better by these treatments but, in no 
case, has the Johnsongrass been eradicated. ~Jhere the Johnsongrass stand 
has been reduced other weeds tend to infest the: ditchbank. For this reason, 
the best of the three treatments has been the one with dalapon, \-letting agent, 
and amitrole in combination. The presence of amitrole has resulted in better 
control of those Heeds tending to i nfest the ditchbank as the Johnsongrass 
stand ' is reduced, has given somewhat better inhibit'ion of Johnsongrass regrowth 
and serVeS as well as a marker showing what has been sprayed, due to the 
chlorosis induced. In these treatments, da1apon was applied in each case at a 
dosageo£ 10 lbs/A a.i, the 'ltlettingagent (X-77) at the equivalent of 1 1/2 
pints per lOt) gallons of water, 'amitrole at 3 1bs/A ai, and each treatment ''las 
app.lied using 80 gallons of water per acre. This experiment is being con­
tinued through 1%4. 

, ' , 

Additional eX:t)eriments dut'ing 1962 and 1963 have shown that three or 
more applications of dalapon made during the .same growing season are essential 
for the effective control of Johnsongrass; that, with repeat applicat ions, 
dosages as low as 6 1bs/A ai are as effective as higher ones vlhen applied 

.when the Johnsongrass is 6 to 10 inches tall. {New Mexico State University, 
Agricultural Experiment Station, University Park, New Mexico). 
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FROJECT 7. CHEMICAL AND PHYSIOLOGICAL STUDIES 

L. S • Jordan, Pro jec t Chai nilan 

SUMMARY 

Seventeen abstracts were received from nine experiment stations 
for publication in this section. A wide. range of subjects is covered. The 
resul ts are briefly summarized as follows: 1. Typical paraquat symptoms 
to corn were absent when carboxyrilethylcellulose polymers were added to the 
spary. The addition of polyaxyethylene sorbitan monalurate (Tween 20) 
increased the activity of dalapon and dalapon -I- polymer combinations and 
paraquat but decreased the activity of polymer -I- paraquat mixtures. 2. 
Dimethyl sulfoxide did not increase the toxic effect of dalapon or diuron 
to oats. 3. Combinations of latex and glycerol increased shoot growth and 
decreased root growth of mesquite treated with a 2,4,5-T ester if the pH was 
adjusted to 6.0 but not at pH 3.0. Repression of root growth was propor­
tional to glycerol concentration. Without latex, glycerol increased shoot 
growth but did not repress root growth. 4. The addition of iron chelate 
or chelate alone did not affect simazine toxicity to beans. 5. Examination 
of technical avadex revealed two major components, possibly cis-trans 
isomers, which differ considerably in toxicity to oats and ryegrass. 6. A 
nucleoprotein containing C14 from 2,4-D-l-C14 was isolated. Spectra of 
nucleoprotein fractions from roots and tops of susceptible and resistant 
plants were not altered by 2,4-D treatment. 7. Considerable variation in 
the response of inbred lines of corn to dalapon was reported. 8. Five 
varieties of oats, six of barley and eight of wheat were treated with 1, 2, 
and 4 oz/A of 4-amino-3.,5,6-trichloropicolinic acid. Yield of all barley 
varieties, some of the wheat varieties and none of the oat varieties was 
reduced, especially a t the highes t ra te. 9. Shrub live oak trea ted wi th 
fenuron was not killed by starVation alone. Accumulation of a phytotoxic 
product is suggested. 10. Rabbit brush became increasingly susceptible 
to 2,4-D as the root temperature was increased from 45 0 F to 7S oF. 11. Five 
different herbicides at approximately equal phytotoxic levels differed 
widely in their relative ability to retard geotropic response. 12. Uniform 
incorporation of EPTC in the soil surface was more effective than spraying 
in a concentrated layer and covering with soil. 13. The amount of weed 
control obtained with a preemergence herbicide may be influenced by method 
of irrigation, incorporation and application. 14. Bromacil, isocil, atra­
zine, simazine and diuron gave good residual control of a vlide variety of 
weed species in the Willamette Valley of Oregon. 15. The·UV spectra of 
several herbicides were altered most by far UV, less by middle UV and least 
by near UV irradiation. 16. The testing and development of preemergence 
SQil applied herbicides are discussed. 

/ The effects of carbox'YIDethylcellulose EolYl!!ers on the herbicidal acti­
vi ty of dalapon and paraquat on corn. Smith, L. W. and Bayer, D. E. Green­
house trials were conducted to determine the effect of carboxymethylcellu­
lose polymers (Hercules Powder Company CMC-7HSP, CMC-7MSP, and CMC-7LP) on 
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the toxicity of dalapon and paraquat to corn. . Givenamountsof the polymers .. (CMC-7HSP 1. 5 g, CMC-7NSP 4g,and ,CMC,.7LP 8 g) ,were . added to 200 ml of the 
herbicide solution to give~'iual ,viscosity. The viscocitY of the resulting 
solutions Here seVeral tim2S chicker than ('1<::...:er~ but. readily sprayoolc. 
Com?srisons were mad~ betueen herbicide; herbicide .~ Tween 20; herbicide + 
l? oly~er; and herbicid2 .:. ),olymer .t. T'.Jeen 20.' The rate of chemical 'Jsed \'las 

dalapon 10lf:/; , ; ,)araquu';:1/8 OZ/I ; and Tween 20 li~ 2% 'f;l/V. 

The spray solution was applied at the rate of 40 gpa to corn that was 

32 to 35 em high. The soil was covered with vermiculite prior to spraying 

to prevent the herbicide from contaminating the soil. The vermiculite was 

removed as soon as the plants were dry. The plants were harvested 7 days 


. following treatment with paraquat and 14 days following treatment with 
dalapon. Four replications were sprayed and the figures in the table are 
the tota Is of these replications. . 

Fresh weight of corn in grams 

PolYl;ller Paraquat Paraquat + Tween 20 . Dalapon Da lapon + Tween 20 

CMC-7HSP 49.6 . 46.9 82.6 .66.3 

CMC-7l'1SP 35.3 40.7 86.0 44.9 

CMC-7LP 34.9 45.8 74.1 45.5 


.Dist.water 41.3 24.8 87.0 53.4 

Check 42.4 85.9 


Visual observations on the plants sprayed wi th paraquat plus additives 
revealed that only when Tween 20 was added alone did Significant symptoms 
of paraquat action appear. No scorch or typical paraquat action was noticed 
at all when the polymers were included in the spray solution. It was obser­
ved that when the polymer and herbicide solutions were sprayed on the plants 
a white flaky deposit resulted on the leaves as the spray solution dired. 
This deposit tended to flake off as the plants grew. ~vhen Tween 20 was 
included ~ white deposit still resulted but it did not flake off the leaves 
as was the case when none was added •. 

The flaking of the spraydeposi t was not as evident with the 'dalapon 

treatments as with the paraquat treatments. This was attributed to the 

lowered surface tension and better coverage by the dalapon solutions. 


Apparently the paraquat was held in the carboxymethylcellulose deposit 
thus reducing its effects. Sample CMC-7HSP appeared to have .more af an 
inhibitory~fect on the action of both paraquat and .da1apon than either of 
the other two samples, CMC-7MSPand CMC-7LP. The addition of the surfactant, 
Tween 20, to the polymer + herbicide solution increased the toxic effects 
of the polymer + dalapon combinations but decreased the toxic effect of the 
polymer + paraquat mixtures. (Department of Botany, University of 
California, Davis). 

*Tween 20 (polyoxyethylene sorbitan monolaurate) 
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The effects of dimethyl sulfoxide on absorption and translocation of 
dalapon and diuron. Bayer, D. E. and Drever, H. R. Dimethyl sulfo~ide 
:(DMsb) was tested on greenhouse grown oats as an aid in absorption and trans­
location of dalapon and diut'on. Combinations of dalapon, diuron, DMSO, and 
Colloidal X-77* were used as listed in the table. (The notation, 100% follow­
ing DMSO means no water was added to the solution.) The herbicide solutions 
were app lied at 40 gpa to oa ts tha t v]ere 8 to 12 inches tall. The soi 1 was 
covered wi th vermi.;uli te prior to spraying and was removed :IS soon as the 
plants were dry to.prevent the herbicide from contaminating the soil. The 

. fresh green weight, as listed in the table, was harvested 12 days following 
treatment. 

Fresh green weight of oats in grams 

DMSO (10070) 37.0 
DMSO (10%) 30.0 
DMSO (100%) + Colloidal X-77 (1%) 37.5 
Dt-'ISO (100%) + Diuron (4 lb/100 gal) 17 .7 
DMSO (10%) + Diuron (4 lb/lOO gal) 19.5 . 
DMSO (100%) + Diuron (4 lb/lOO gal) + Colloidal X-77(l%) 6.8 
DMBO (10%) + Diuron (4 lb/lOO gal) + Colloidal X-77 (1%) 13 .3 
Diuron (4 lb/100 gal) + Colloidal X-77 (1%) 13 .2 
Check 36.0 

Dalapon (4 lb/A) 35.1 
Dalapon (4lb/A) + Colloidal X-77 (1%) 14.8 

. Dalapon (2 1b/A) +..DHSO (1%) 36.2 
Dalapon (2 lb!A) + DMSO (10%) -I- Colloidal X-77 (1%) 25.7 
Dalapon (2 lb/A) + DMSO (1%) -I- ColloidalX-77 (1%) 23.0 
Dalapon (4 Ib/A) + DMSO (1%) + Colloidal X-77 (1%) 22.6 

. Check 36.0 

Solutions containing straight DMSO dissolved the diuron but the solu­

tions containing 10% DMSO did not. The DMSO did not increase the toxic 

effect of dalapon or diuron with the possible exception of the combination 

of straight DMSO + Diuron + Colloidal X-77. (Department of Botany, Univer­

sity of California, Davis). 


~(Colloidal X-77 (alkylarylpolyoxyethylene glycols, free fatty acids and 
. isopropanol) 

Absorption and translocation of a 2,4,5-T ester as influenced by inter­
actions of pH and concentrations of glycerol and latex in the carrier. 
Herbert M. Hull. Effective kill of field mesquite (Prosopis juliflora var. 
yelutina) is achieved only when basipetal transport of the herbicide is suf­
ficient to inactivate adventitious buds near the root collar. Preliminary 
experiments with young greenhouse seedlings involved two pH levels and 
several concentrations of glycerol and latexinwatet; as carriers for 2,4,5-T 
(1000 ppmw butoxyethanol ester). Formulated in a 5 percent latex emulsion 
adjusted to pH 6.0 the 2,4,5-T did not exhibit superior absorption and 
translocation characteristics over the unformulated herbicide in water alone. 
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However, when .glycerol was added in 'various concentrations to the latex­
containing formulation, subsequent repression of root growth (fresh weight) 
was directly proportional to glycerol concentration. Thus, 5 'veeks after 
applying the formulation without glycerol to only twooasal leaves, the 
shoot/root (s/r) ratio was 0.61. · lrJhena 25 percent concentration of glycerol ' 
was added the corresponding sir ratio \~as 1. 43 • . Intermediate . glycerol .. 
concentrations . gave proportionately smaller sir ratios. These marked . 
differences were dt.e toa combination of enhanced shoot growth and repres­
sed root growth,the latter effect occurring at pH 6.0 but not at pH 3.0. 
When latex was absent the glycerol still increased shoot growth but did not 
repress root growth. The effects suggest a better controlled absorption . 
and/or enhanced baSipetal transport of . 2,4,5-T when both adjuvants are 
present and the carrier is adjusted to pH 6.0. Current experimentatioIl 
is designed to check these effects at varying herbicide concentrations. 
(Crops Research Division, Agricultural Research Service, U. S. Department of 
Agriculture, Tucson, Arizona). 

Simazine toxicity and iron che1at~, Lange, A. H. and Bayer, D. E. 
Even though there is a similarity between iron deficiency and simazine 
toxicity symptoms it does not appear probable that iron che1ates corrected 
simazine toxicity symptoms as reported from field observations. The results 
here are based on one greenhouse test which showed simazine at 0.5 to 1.0 
ppm to be toxic to Sutter Pink bean plants grown in sand (table 1). The 
addition of iron chelate or chelate alone had no apparent effect on simazine 
toxicity. 

Table 1. Average fresh weight of trifoliate leaves from 3 replications 
(in grams) . 

Fe-:chelate Chelate only . 
Herbicide 0 .5 1 5 1 "5 Average~ 

Simazine 0.1 8.2 8.9 7.0 7.9 8.5 7.4 8.0 
Simazine 0.5 7.1 7.5 6.9 7.0 7.2 6.0 7.0 
Simazine 1.0 3.5 4.2 3.8 2.6 3.9 3.3 3.5 
Check 0 9.2 9.2 8.0 8.8 
Average 7.0 7.2 5.9 6.7 6.5 6.2 

Conclusion: 

·1 • . Simazine was toxic to beans between 0.5 and 1 ppm. 
2. 	 Fe-l38 chela ted iron did not influence simazine toxici ty as 

expressed by top growth between 0.5 and 5 ppm. Fe-chelate. 

(Departme~t of Botany, University of C,alifornia, Davis). 

Activity of the Two Geometric 
. 

Isomers of 
. 

Avadex. Vernetti, Jack B. and 
Freed, V. H. Analysis of Avadex (2,3-Dich1orally1 diisopropy1 thiol­
carbamate) by gas chromatography revealed the presence of' two major. compo­
nents in the technical grade material. Examination of the s.tructure indi­
cated the possibility of a Cis ... trans configuration of the chlorine atoms. To 
further the study. the two components were separated and collected by means 
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of a gas chromatograph fractionating column • . Samples of the separated 
fractions were reinjected a'nd the ' proper retention times ' for each compo- ' 
nent were observed, showing that the collected materials w~re the same as 
the originals. Infrared spectra of fractions displayed nearly identical 
scans except for minor differences. Interpretation of these. differences 
suggested ' that the cis-trans forms were hrvo1ved. 

Herbicidal activity of the fractiohs were tested on rye grass and oats. 
The seeds were planted in flats of sandy loam soil containing 0.1 and 1.0 
4J: / acre of the chemicals. . Frac tion ffr2 . (lis ted in order of emergence from the 
chromatograph) exhibited considerably more effect than fraction 1H. The 
results are shown on the following table: 

(% Normal Growth*) 
Fraction fF/acre Oats Rye Gr~ss 

1 0.1 60.5 82.5 
2 0.1 28.5 15.2 

1 1.0 10.6 18.6 
2 1.0 6.0 0.0 

~~Harvest after 23 days. 

Spectrum of nucleoprotein unchanged by 2.4-D. Whitworth, J. W., McCaw , 
L., and Welsh, Mary Anne. C14 from 2,4-D-I-CI4 was detected in both aqueous 
and alcoholic extracts of bindweed plants that received foliar applications 
of this herbicide. The radioactivity in the water extract was highest in 
the centrifuged fraction containing microsomes, high weight polymers and 
sap. Further breakdm.,n of this fraction by electrophoresis yielded two 
fractions containing radioactivity--one nucleoprotein and the other with a 
mobility similar to that of 2,4-D, but with a different spectrophotometric 
profile. 

The spec tra of the nuc leoprotein frac tions from roots and top s of both 

the susceptible and resis tant plants were not al tered by 2,4-D treatment. 


Alcoholic extrac ts of the tops and roots contained a high level of 

radioactivity that Was not identified with any amino acid. (New Mexico 

State University, Agricultural Experiment Station, University Park, 

New Mexico). . 


nifferentiel response of several inbred lines of co~n to f6lia~ 

sprays of dalaaon. Foy; Chester L. Herbicidal aelec.tivity. among species 

is a well kno"'ll phenomenon. Several investigations have also suggested 

the possibili~ of differential intra-spe6ies responses to herbicides. 

If pronounced differences do occur among such closely related organisms, 

this should provide an excellent basis for studying further the possible 

physiological and biochemical factors accounting for or contributing to 

herbicidal selectivity. 


Two preliminary studies were made to measure differential responses 

of several inbred lines of corn to dalapon, if any. 
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Corn was grown in Yolo . loam soil, thinned to .4 uniform plants per 
pot ,then sprayed with aqueous dalapon solutions (lfD gpa) after 14 days ~ 
In the tirr;;texperiment, 13 inbreds were treated with dalapon at the 
rate of SIb/A; in the ~~cG~d, iO inbreds with 2 Ib/Adalapon plus 
0.2% X-77. One set of plants (5 replications) was harvested ~or height and 
fresh green weight determination at the time of treatment; a second set 
(sprayed) ' and a third set (untreated controls) were allowed to grow 12 
more days before harvest. 

The results are expressed in Tables 1 and 2 so as to show (a) the 
total percent growth reduction due to treatement {compared with untreated 
checks at harvest) and also (b) the ratio of height or weight at harvest 
to height or weight at time of treatment. The latter gives a direct 
indication of the effect ,0£ dalapon on the rate of growth aitertreatment. 
Ratios may be compared in the treated and untreated columns. Also shown 
is (c) the comparative growth increase (untreated/treated) from spraying 
to harvest . . 

On the basis of these results, which are self-explanatory in the 
Tables, inbred Hy was selected for further study as generally the most 
susceptible; L-317 and WF-9, as the two most resistant lives--the latter 
two exhibiting conSiderably different habits of growth. 

Similar and more pronounced, though not necessarily identical, 
intraspecies differences may also be observed in the field. (Department 
of Botany, University of California, Davis).

. , . 

Table 1. Response of various inbred lineof corn to foliar sprays of 
dalapon, 5.lb/A (Results are averages of 5 replications) 

Ratio of Ratio of 

Inbred (compared with 'un- ht.or wt.at ha.rvest Untreated 


% total reduction 
(Compara­

line treated check at ht.or wt.at treatment treated 
har-vestr (Indicates 'growth in- tive increase from 

crease after tr'ea tment) spraying to harvest) 

Treated Untreated 
Ht. Wt. Ht. Wt. Ht. Wt. Ht. Wt. 

(cm) .iBL (em) i&L ' .~ . -.W_ (em) JB.L 
~ WF-9 0 0 2.2 7.4 2.2 6.9 1.0 1. 0 --­

38-11 15 0 2.4 12.8 2.8 10.0 1.2 1.0 
\ - 1:;-317 2 3 3.3 8.8 3 '.3 ' 9.1 1.0 1.0 ­

':,,-~ Hy 32 37 1.9 5.3 2.8 
' . 

8.3 1.5 1.6 ­
R-6l 12 11 2.3 6.6 2.6 7.2 1.1 1.1 
R~4 37 33 1.6 4.5 2.5 6.7 1.6 1.5 
3846 Y 15 13 2.2 6.7 2.5 7.6 1.1 1.1 
Ite-70l , 8 10 2.6 2.6 , 2.8 8.4 1.1 1.1 
4346 8 9 2.2 3.6 2.4 3.9 1.1 1.1 
M-14 7 25 2.7 7.5 3.0 10.0 1.1 1.3 
N-6 13 19 2.2 6.9 2.5 7.4 1.1 1.1 
KYS 16 28 2.3 4.9 2.8 7.7 ' 1.2 1.6 
Ia-153 15 16 2.8 10.0 3.3 11.9 ·· 1.2 1-.2 , 
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Table 2. Response of various inbred lines of corn , to foliar sprays of 
dalapon, 2 Ib/A plus o. 2"/~ X-77 (Results are averages of 5 replications). 

% total reduction Ratio of Ratio of 
Inbred (Compared with un­ ht.or wt.at harvest Untreated (compara­
line treated check at ht.or wt .at treatment treated 

harvest) Indicates growth in- tive increase from 
crease a fter treatment) spraying to harvest) 
Treated Untreated 

Ht. Wt. Ht. Wt. Ht. Wt. Ht. Wt. 
(em) i&L ~~ .i£!El .i&L . (crn) 1s-L 

Hy (Wise.)' 17 19 1.7 6.3 2.0 7.7 1.2 1.2 
187R (Wise.) 9 12 1.6 4.9 1.8 5.6 1.1 1.1 
A374B(Wisc.) 8 a 1.6 6.5 1.8 6.3 1.1 1.0 
WF9 2 a 1.5 5.1 1.6 5.0 1.1 1.0 
L 317 1 0 2.2 9.0 2.2 8.9 1.0 1.0 
Hy (local) 40 33 1.1 4.4 1.9 6.7 1.7 1.5 
R4 19 0 1.3 6.6 1.6 6.3 1.2 ' 1.0 
4346 0 2 1.7 5.0 1.7 5.1 1.0 1.0 
R-6l 12 Lf 1.9 7.6 2.2 7.9 1.2 1.0 
Ia-153 15 11 2.3 7.4 '2.7 8.3 1.2 1.1 

Response of cereal vari~ties to 4-amino-3, 5,6- trichloropicolinic add. 
1. S. Jordan, W. H. Isom, B. E. Day, J. D. Mann, andW. A. Clerx,' Trials 
were established to determine tolerance of cereal varieti.es to 3,5,6-tri­
chloropicol{nic acid. Five varieties of oats~ six varieties of barley, 
eight varieties of wheat and two varieties of rye were sprayed' with the 
herbicide at 1,2, and L~ oz./A. Four replications were used. The stage of 
growth of the varieties varied from tillering to full head. Height at 
treatment varied among varieties. As the varieties ripened heights. were 
determined and 36 ft. 2 strips were harvested. The grain was threshed and 
weighed to obtain yield data. Three IOO-seed samples were taken from each 
plot and seed weight and percent germination determi.ned. Germinations 
were made by rolling 100 seeds in wet paper towels and counting non­
germinated seeds after 10 days storage at room temperature. 

The data was processed by an electronic computer. Height and stage 
of treatment did not influence the tolerance of the varieties. Yield of 
some varieties of wheat and all varieties of barley were reduced Signifi­
cantly by treatments. Yield reduction increased with increased rates. 
The height of some wheat varieties was reduced at harvest. Seed weight 
of some oat varieties was .reduced by the herbicide. Germination of barley 
was reduced by the 4 oz. treatment. (Citrus Research Center and Agr. Expt. 
Sta., Univer~ity of California, Riverside, California). . 

A consideration of starvation as a direct cause of fenuron injury to 
plants. Davis, Edwin A. The acorn of shrub live oak constitutes a 
sizeable reservoir of foodstuff for the develop~ng seedling. Consequently, 
if the hypothesis that visible leaf injury is the direct result of starva­
tion is correct, young seedlings should not become viSibly injured until 
the reserves in the acorns are exhausted. Bathing the acorns in glucose 
solution should then postpone starvation and further delay the onset of 
injury symptoms. Also, it would be expected that seedlings whose acorns 
had been excised would be injured soon after treatment, whereas seedlings 
with intact acorns would not develop injury symptoms until the acorn reserves 
were exhausted. 
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One objective of the experiments to be r eported was to evaluate the 

hypothesis that visible leaf injury from fenuron treatments is due directly 

to starvation. Additional ohjectives were to determine the influence of 

fenuron on root growth of shrub live oak seedlings and to relate root growth 


·to shoot injury. 

Shoot growth was not inhib~ted for the first 71 days by 25 ppm fenuron, 
whereas root growth~\Tas markedly inhibited. Inhibition of root growth by 
25 ppm fenuron commenced before emergence of shoots, and, therefore, before 
the appearance .of visible damage to the leaves. dlthough root growth was 
retarded by 25 ppm fen\,lron, the roots continued to grmv for 24 days ,after the 
appearance 9t' leaf injury and while the injury increased in severity, ~hich 
indicates that leaf injury occurred before the energy supply of the seedlings 
was exhausted. After 29 days some of the plants treated with 25 ppm fenuron 
developed moderate to severe leaf i.njury despite the fact that the food re­
serves of the acorns were not exhausted, as indicated by a positive starch­
iodine t~st. · In an attempt to prevent injury to other seedlings, acorns of 
some seedlings were bathed in 5 percent glucose solution. However, the 
originaL sets of leaves of the glucose-fed plants and their controls were 
killed at about the same rate. Although feeding glucose through the acorns 
of fenuron-treated seedlings did not prevent the development of leaf injury, 
it prolonged the life of the seedlings by s~pplying energy for additional 
flushes of growth, all of ,\.,hichbecame injured and died. 

Leaf feeding of glucose also was attempted as a method of preventing 

visible injury by fenuron. Untreated leaves of both glucose leaf-fed and 

distilled water control plants were killed, and injury to both progressed 

at the same rate. 


In another experiment injury to young seedlings with and without acorns 

was compared. Excision of the acorns of control seedlings did not reduce 

root growth; the shoots were capable of sup~lying adequate nourishment for 

growth. But · excision of the acorns of fenuron-treated seedlings reduced root 

growth drastically. Leaves of the initial flush of gro,.,th of fenuron­

treated seedlings with or without acorns were killed . tI.coms prolonged the 

life of fenuron-treated seedlings by providing foodstuff for new flushes of 

growth but did not prevent .leaf injury, whereas fenuron-treated seedlings 

without acorns failed to produce new growth. 


The hypothesis on which this study was based is that visible leaf injury 
resulting from fenuron treatments is due directly to the depletion of the 
energy supply of the plant as a resuH of inhibited · photosynth~~is. This hypo­
thesis is rejected on the basis of the results presented. ~.n alternative hy­
pothesi~ is that as a result of a blocked r~iction in the photosynthetic 
mechanism, a product accumulates which is phytotoxic; and it is this toxic 
accumulation product which is directly responsible for injury to the leaves. 

In addit i~n to the e ffect of fenuron ·ori the photosynthetic mechanism, 
a second type of irihibiU,on appears tooccilrat high fenuron concentrat ions . 
This is evident in the reduction of root growth before the . emergence of shoots 
and .. the development of visible injury to the leaves. Crops Research Division, 

. Agricultural Research Service, U.S.D.A., Arizona State University, Tempe.) 
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Soil temperature and herbi¢idal effectiveness. Cords, Howard P. 
During the past two years, gteenhouse trials compared rubber rabbitbrush 
(Chrysothamnus . nauseosu3) plants grown at ,various con trolled root temper-:­
atures with respect to susc.:.ptibility to 2,4-0. In the first ' test, the 
tempera tures compared were 4So, 600 , 7So, and- 900F. Using root weight as 
a measure, the plants grO\-3n at a 45 0 F root temperature appeared to be much 
more tolerant of 2,4-0 than those grown at the other temperatures. Those 
grown at 7SoF were the most susceptible. This latter point was most evident 
when plant kill W~8 used as the criterion. At 90oF, one of seven treated 
plants was killed, at 750F, six of nine died, at 600F, two of seven died and 
at 4SOp no plants died as a result of 2,4-0 treatment. This test was re­
peated, using only the 4SoF and 7SoF 80il temperatures. Results were simim~ 

.Eight of eleven 2,4-0 treated plants grown at a 7SOf root temperature died, 
'whereas none of the 2,4-0 treated plants grown at 4SoF died. Root v1eights 
reflected these differences. These trials are being repeated with emphasis 
on delineating the effect of soil temperature on root growth without chemical 
treaonent, as well as with 2,4-D treatment. Root volume change as a result 
of treatment is the criterion to be used. In addition, another trial is 
being set up to determine whether these differences are due to pre-treatment 
effects, post-treabnent effects, or a combination of both. (Nevada Agric. 
Exp. Sta., UniverSity of Nevada, Reno, Nevada). 

The effect of 5 pre-emergence herbicides at equal phytotoxic dosages 

on the geotropiC response of 5 warm season 'grasses . May, J. ~.r. and Jess 

L. Fults. The plastic box technique was used in this study. Basically, 
this procedure involves the growing, of grass seedlings in an upright posi­
tion on 1 1/2 percent, non-nutrient agar in 4 1/2 x 4 1/2 x 3/4 inch 
plastic boxes with fitted lids. Chemicals were incorporated into treated 
boxes by saturating filter paper dishes (1/2 inch diam.) with specified 
concentrations of the S chemicals studied and placing them directly in 
the agar. Response to chemicals was measured by determining the rate of 
8r:owth and total growth of primary roots over a 6-,day germination period 
in the controlled environment of a day-light germinator (8 hours of light 
at 350C and 16 hours of dark at 200 C per day). Measurement of the effec t of 
geotropic stimulus in the roots was determined by comparing the ability to 
bend downward (when boxes were turned 1/4 turn, exposing roots to the 
force of gravity by an angle of 900) in the absence of and in the presence 
of the 5 specific chemicals. Since seedling age \vasa factor in the percent 
of seedlings able to respond to gravity, in any particular box, measurements 
were made at daily intervals and recorded for boxes treated with the 5 
chemicals, then compared to controls with no chemical. In this manner, 
data were secured for a study of interaction of chemical and geotropic 
response. Chemicals chosen for the study were: dacthal, zytron, tri ­
fluralin, bandane, and dicamba.!I. . 

Equal phytotoxic dosages which reduced the total primary root growth 

by 1/2 of the untreated controls in hairy crabgrass (Oigitaria ~$uinalis) 

in a 6-day test 'l1ere found to be: dactha1, 19 ppm; zytron, 25 ppm; 

trifl.uralin, 4.2 ppm; bandane, 181 ppm and dicamba, 62 ppm. These ED50 

ya1ues(effective dose for 50% inhibition) were also arbitrarily used for 


.	side oats grama (Boutelous curtipendula), alkali sacaton (Sporabo1us 
airoides), sand lovegrass (Eragros tis trichodes), and buffalo grass 
(Buch10e dacty1oides). 

llCammon names listed in 1963 Western Weed Control Conference Research Pro­

gress Report. 
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The 5 grass species used varied widely in their ability to respond 

to a geotropic stimulus. Comparisons made on 3-day-old seedlings indi­

catedthat all 5 species were able to respond 100 percent togravity.When 

6-day-old seedlings were cQm?sred, it was found that 80 percent of the 

hairy crabgrass, 78 percent of the side oats grams, 41 percent of the 

alkali sacaton, 3 percent of the sand lovegrass and 80 percent of the 

buffalo grass seedlings had lost their ability to respond to a gravitational 

stimulus. These results definitely indicate that grass seedlings of the 

same age from planting do dif.fer markedly in their capacity to respond to 

a geot~opic stimulus. 


When the interacting effect of chemical and response to geotropic 

stimulus in hairy crabgrass was studied it waS found that although 5 

different chemicals were used at approximately equal phytotoxic levels 

(equal ·ED50 values) ~hey differed widely in their relative ability to 

retard the. geotropic response. This would suggest that their basic mech­

. anisms of growth inhibition were quite different. These facts also suggest 
that possibly some other mechanism than auxin (indole-3-acetic acid) may be 
involved in the response of plant -roots . to a geotropic stimulus .2!. that the 
s.everal chemicals used interac tWith the mechanism of auxin control in qui te 
different ways, · and may have some bearing on the explanation for basic 
caus~s of ~Ynergistic, additive, and antagonistic responses of plants to 
mixtures of chemicals. (Colorado Agric. Exp. Sta., Colorado State University, 
Fort Collins, Colorado). 

Effe£,.t of apElication method on the herbicidal selectivity ofEPTC in 

an organic soil. Fay, Chester L. and Sukartaatmadja, Karhi. In earlier 

studies' (Foy, et al. -- Res. Frog. Report, WWCC, pp 43-45, 1963), several 

herbicides wer;-generally more toxic and less selective in corn when 

applied in a concentrated layer ata 3-inch depth by use of a spray blade 

than when uniformly incorporated to the same depth with a rotary tiller. 

In some instances, EPIC apparently constituted an exception, being more 

effective on all broadleaved species when uniformly incorporated to the 3­
inch depth. The shallower depth of germination of broadleavea species, the 

peculiar adsorption and volatility properties of EPTC and its greater tOICi­

City against grasses than broadleaved weeds were tentatively given as 

partial explanations. 


Additional information was sought through replicated greenhouse studies, 
using Egbert muck delta soil (25.8% organic matter) in l-gallonmetal cans • 

. Two methods of incorporating EPTC into the soil were studied: (8) . mixing 
uniformly into a2-inch deep band, centered 2,4 or 6 inches ' deep. (The first 
approximates shallow incorporation with a rotary tiller.); (b) surface spray~ 
ing a concentrated layer, then covering with 1,3 or 5 inches of untreated 
soil (this simulates the use of a knife spray blade in the field .at these 
depths). Corn was planted 3 inches deep and barnyard grass was mixed uni­
formlythroughout the soil,profile in all cases. The rates of EPTCemployed 
were 4,8 and 16 lb/A . . 

In almost all cases, uniform in~orporation (method a) 'Was more effective 
than spraying in a concentrated layer (method bY. EPTC at 4 lb/A, incor­
porated less than 5 inches deep was effective against barnyard grass 
(88.9 to 97.2% control) .and caused no injury to the corn. All dosages 

applied 5 inches or deeper gave inadequate ~ weed control. Rates of 8 lb/A 

or· more, uniformly incorporated or spray-layered, 4 , inches deep · or less 

resulted in typical EPTC injury to the corn. 
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Barnyard grass emerged well (sometimes even from a 4 to 6-inch depth) 
and grew vigorously in untreated soil. For unexplained reasons, pigweed 
seed which showed 68% germination in petri dishes completely failed to 
emerge under the same concH tions . 

Steam sterilization materially interferred with the subbing ability of 
the organic soil and therefore resulted in poorer weed emergence from the 
shallower depths. (Department of Botany, University of California, Davis, 
California). ' 

Effects of methods of irrigation, incorporation, and application on 
activity of preemergence herbicides. L. S. Jordan, B. E. Day, J. M. Lyons, 
W. 'H. !som. ' Field plots were established to study effects of different 
methods of incorporation on liquid and granular preemergence herbicides under 
sprinkler and furrow irri.gation. Two , fields were planted with Japanese 
m~llet. One was furrowed for furrow irrigation and the other set up for 
sprinkler irrigation. Plots were established in three randomized blocks 
in each field. The treatments were: CIPC 6 lb/A, trifluralin 1 lb/A, IPC 
6 lb/A, ' EPTC 3 lb/A, diphenamide 6 1b/A, CDEC 6 lb/A, and untreated controls. 
All herbicides were applied in paired plots as sprays and granules. Five 
methods of incorporation were used: rotary-tiller, whzel-hoe, row-wheel, 
cu1tipacker, and sub-surface blade. Nonincorporated plots were also esta­
blished. The spray volume (except blade) was 50 gallA delivered with a 
bicycle sprayer at 2 mph. The blade was operated at 2 mph and delivered 
80 gal/A. Incorporation equipment was operated at 4 mph. The rotary­
tiller, wheel-hoe, and , blade were operated at a depth of 2 inches. The 
plots vlere irrigated five days after treatment and as needed for the rest of 
the trial. Plots were rated to determine grass and broadleaf weed control. 
The location and number of crop plants und ,weed species in the plots were 
determined by use of line transects and quadrants. 

There was an interaction among the numerous variables in the trials. In 
some cases less weed control was obtained after incorporation, and in others 
weed control was substantially increased. Most of the herbicides performed 
best under sprinkler irrigation. IPC and CIPC lost effectiveness if incor­
porated by any method other than the roto~tiller under sprinkler irriga­
tion. With furrow irrigation most of the herbicides were improved by 
incorporation. The method of incorporation required for best performance 
varied among herbicides and with species being controlled. Location of the 
weed species on the bed tops varied with herbicides, methods of incorpora­
tion and irrigation. Crop tolerance also changed with each variable. 
(Citrus Research Center and Agric. Expt. Sta., University of California, 
Riverside, California). ' 

£,omparison of long period soilsterilants. Brown, D.A., Duke, H.B., 

Furtick, W. R~ Several trials were initiated at various locations in the 

Wil1amette Valley in May of 1962 to compare the uracils, triazin~s, and 

other urea-containing herbicides as soil sterilants on 8 long period, soil 

residual basis. 


Atrazine, bromacil, and isocil were applied at rates of 2,4,8,16, and 
}2 pounds active material per acre. Other chemicals applied were diuron, 
simazine, aUpur, and H 7175 I};- (chloro-2-norbornyl)-3 ,3-dimethylure~ . 
Each of ' these materials were applied at the rates of 16 and 32 pounds active 
materlal per acre. 
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The trials were evaluated in June, 1963. Bromacil, isoeil,atrazine, 
simazine, and diuron all gave good residual control of a wide variety of 
weed spe~i~s. ' The predominate species in these trials were Canada 
thistle (Cirsium arvense), dandelion ('taraxacum officinale), velvetgrass 
(Holeu!! lanatus), mayweed , (Anthernis eotula}, birds-foot trefoil (Lotus 
eorniculatus), .;lIld a perennial smartweed (Polygonum spp .. ). Bromacil gave 
the best initial control of these species, follo\ved closely by atrazine. 
Because of better initial control of perennials by bromacil and atrazine, 
they also had 'better residual control' of weed species ' the second year. 
Weed control was quite good with isoeil; however, because of its narrower 
species spec trum it was inferior to bromaci1. 

, " 

, Alipur and 8-7175 ga~e very poor result~ as 'soil sterilants. (Oregon 
Agricultural Experiment Station, Corvallis). 

Effect of far, middle. and near uftravioletlight on herbicides. L.S. 
Jordan, B. E.. Day, J. D. Mann, and W. A. Clerx. One ml of 1 x 10-~01ar 
monuron, diuron, neburon, fenuron, simazine, atrazine, isocil, and bromaci1 
was pipetted into one inch diameter planchets and allowed to air dry. The 
herbicides were irradiated for 20, 40, 80, 120, 240, 480, and 720 hours 
with near, middle, and far UV light at 42t 20e. The UV absorption spectra 
were determined and compared with those of herbicides stored in the dark 
at the same temperature. The greatest change occurred during irradiation 
with the high-energy far UV light and the least effect occurring with near 
UV. (Citrus Research Center and Agr. Expt. Sta., University of California, 
Riverside, California). 

A different approach to the testing and development of pre-emergence 
soil applied herbicides. , Fults, Jess L~ Many primary screening techniques 
have been described for use in discovering growth-regulating chemicals. One 
of these techniques, developed in this laboratory, has become known as the 
"Plastic box" technique. It was originally designed to be used in the 
search for pre-emergence crabgrass herbicides. Basically it measures the 
effect of chemical on the rate of growth of primary grass roots in a closed 
system where all the major factors of the environment are closely controlled 
except the soil factor which is not present. The technique has proved 
itself unusually valuable as a primary screen. During ,the period April 1, 
1960 to January 1, 1964, it has been used to :screen 400 different chemicals. 
Based on an arbitrary scale, 3S were found to be excellent, n ' very good, 
32 good, 37 fair, and 219 poor. 

This type of situation appears to be rather common in the field of 
primary screening of new chemicals for their use as herbicides. This 
means that secondary screening techniques have to beosedto reduce the 
number of "excellent" chemicals to the very best. . Secondary screening 
for pre~emergence crabgrass herbicides consists of several stages: 1) green­
house testing, 2) first stagefie14te~t~at one location, 3) 'second stage 
field tests at several locations, and 4) third stage demons tration tests 
by 25 to 30 cooperators at widely distri.buted geographical ,locations . It 
seems obvious that one of the major areas of cost of development for any 
particular chemical comes during the last two stages of testing. These 
last two stages are also subject to tremendous uncontrolled and often un­
measured environmental variations that make interpretation of test results 
with any degree of confidence very difficult. The final result can be a 
situation where a great deal of money has been spent to develop a second 
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or third rate material which fails completely to compete satisfactorily 

with other cdmmerciallyavailable materials. 


As a general policy, a great deal might be gained at a much lower 
final ~ost, if we would investigate our best candidate chemicals more 
intensively immedia tely following the greenhous e stage. The general tech­
nique proposed would involve the use of plant g'rowth chambers. During the 
last 5 years there have been tremendous advances made in their design and 
construction. Many types are available today depending on the degree of 
control of the environment needed. Several are currently available 
commercially at very reasonable cost ($3()O(j-$l~OOO) per unit. In such 
chambers, the main plant environmental factors of soil type, soil nutritional 
level, soil moisture, light quality, duration and intensity, relative 
humidity and carbon dioxide content of the air are under close control. Can­
didate chemicals could rather quickly be evaluated under specified conditions 
and their numbers reduced to the very best. Likewise, we would have initial 
studies of the interaction of environment with chemical action that would 
serve as a solid guide to the interpretation of extensive field tests at a 
variety of geographic locations. For instance, it is entirely possible 

. that certain soil-applied pre-emergence herbicides might be highly selec­
tive against certain weeds, with no crop injury in a soil with high organic 
matter content, under high temperatures and with relatively high amounts 
of available moisture on one geographic area but would not be selective 
against the same weeds and crop on a low organic matter soil, under low 
temperatures and low amounts of available moisture in the same geographic 
area. 

Growth chamber testing cannot hope to co~mpletely replace extensive and 

expensive field testing and demonstrations because there are too many 

uncontrolled factors to be considered but they certainly could be used as a 

powerful tool to interpret field tests-Bnd to eliminate chemicals that 

might have only limited use under highly specific environmental conditions. 


Technical biologists concerned with the development of ne\-1 herbicides 
often see only one side of the problem of selecting the very best chemicals. 
Another equally important facet concerns the technical problems involved in 
organic synthesis on an industrial scale, on relative mammalli3n toxicity 
limitations, on competitive sales problems, particularly the factor of 
potential sales volume. on marketing and distribution details, and on the 
necessity of showing a net profit for any particular chemical. In the 
past it appears that these factors have often completely overruled any 
other considerations in determining the selection of specific chemicals 
for development. This policy seems very much like the novice gardener who 
planted his seed on Monday and dug it up on Friday because it just hadn't 
produced a crop and he wasn't about to wait for it when he had so many 
other interesting things to do. Product development, if not sick, is 
certainly ailing and needs some new stimulating ideas if we are to make the 
progress w~ should. (Colorado Agrit. Exp. Sta.,Colorado State University, 
Fort Collins, Colorado). 
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R-446l-Factors affecting its herbicidal activit.Y. .nnderson, 1-1.2., 
Welsh, M.Li.., Whitworth, J.W., and Gessel, D.E. The active ingredient in 
R-446l (Betasan) is N- (beta-v, v-di1.soprotJyldithi ophosphory-ethyl) -benzene­
nulfonamide. This material is formulated by $;;auf::er Chemica:!. Coc' . j?any CiS 

a 4 pound per gallon emulsifiable li'lUid. 

By bioassay,R-446l is' volatile in the temperature range tested, 70­
90o i. Ryegrass was used as' the indicator plant and its shoot growth was 
inhibited about 90% by vapors from R-446l. This inhibition was obtained using 
the commercially formulated material. When the technically pure (99.5%) 
active ingredient was tested, no 'ryegrass growth inhibition was obtained, 
indicating that th:i.s inhibition may be due to some ingredient in the formu­
lation or that the volatility of the active ingredient is enhanced by one or 
more ingredients in the formulation. The growth of the roots of ryegrass 
was unaffected by the vapors of R-446l in these tests. 

Using soil columns in the laboratory with ryegrass as the indicator ;.plant, 
R-446l was leached downward in dry soils following the addition of water. 
Indications are that greater volumes of water move R-446l downward to ,greater 
depths in the soil and that the depth of this leaching increases as the clay 
content of the so i l decreases. Using dry soils, the equivalent of one and 
two acre-inches of water added to the top of the columns leached R-446l to a 
depth of about 1 and 2 1/2 cms. respectively in a heavy clay soil and to 
depths of 3 1/2 to about 6 crns~ in a sandy clay soil. In each case, the 
,volume of water used moved downward wettin g the soil to the full depth of 
the soil C01U1D11 (15 ems.). 

Eleven crop {)lants have been tested for their tolerance to R-446l. Four 
of these, alfalfa, chili, cotton, and lettuce , shmved little or no growth 
effects when germinated and grown for 2 weeks in 400 ce. of soil into 
which R-4461 had been mixed at dosages as high as 64 Ib/A. In contrast, 
barley, corrt, sorghum, wheat, onions, and sugarbeets, grown $imilarly, were 
severely injured by dosages of 3 lbs/A and higher. 

. Preliminary soil residual studies indicate that R-446l will remain 
rcrbicjdally active in the soil for periods longer than 6 w~eks. 

Research is being continued on the factors affecting the herbicidal 
activity of R-446l. (Agriculture Experiment ,Station, New Mexi(!o State 
UniVersity, University Park~ New Mexico). 
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SUPPLEMENTAL RESEARCH PROGRESS REPORTS 

1 ,"
It ' 

Metabolites of radibattive n-Pto~Yl~i-n~proeYlthiolbarbamate (R-1607) in 
elants. Gray, Reed L).. R-1607 labeled with carbon 14 in position one of the 
~ropy1 	group attached to sulfur was fed to soybean and peanut plants 
through the roots. The C02 evolved from the plants in just 5 hours after 
treatment was highly radioactive. Two-dimensional paper chromatography 
of extracts .of different parts of the plants three days after treatment 
showed 	 that certain amino acids and organic plant acids were radioactive. 
The 	main radicactive amino acids were identified as phenylalanine, iso­
leucine, valine and proline. The radioactive organic plant acids were 
identified as fumaric, glycolic and lactic acids. The results showed that 
R-1607 	was rapidly metabolized in soybean and peanut plants and converted 
into small fragments which were incorporated into many harmless naturally 
occurring plant constituents. (Stauffer Chemical Company, ' Biological 
R:.;search Center, Mt. View, California) . 

Movement of chemicals applied to the soil. Lambert, S. M. The movement 
of chemicals in the soil is of prime importance when considering the 
application and effect of Pre-emergence herbicides. The various factors 
affecting the fate of any chemical applied to the soil may be classified into 
five major categories. 

A. 	 The type of soil 

1) Makeup; clay, sand, silt, organic matter, etc. 

2) Structure; bulk density, surface, heterogeneity. 

3) Prior treatment; chemical, agricultural practice, etc. 


B. 	 The type of chemical 
Physical properties; solubility, vapor pressure, stability, etc. 

C. 	 Climatic conditions 

Rainfall, pressure, temperature, sunlight, etc. 


D. 	 Biological population 
Types, nutrient re~uirements, adaptability, life cycles, etc. 

E. 	 Method of application 
Wettable powder, granular, solvent, statistical distribution, etc. 

A rigorous treatment would take into account all the categories and sub­
classicicationsmentioned. However, many of the above mentioned considera­
tions are of secondary importanc~ and tend only to complicate a mathematical 
treatment of the problem. This paper attempts to mathematically describe 
~5ic soil-chemical interactions. 

The movement of chemicals in the soil can be treated in an analogous 
manner to percolation of material through chromatographic columns. Using 
this informative model and by proper choice of coordinates, mathematical 
expressions can be developed relating the concentration profile of chemical 
as a function of depth of penetration into the soil to the amount of eluting 
solvent, water. 

The usefulness of these mathematical expressions can be demonstrated by 
a novel slotted tube test which may be thought of as a postage-stamp-size 
field plot. Data from this test are both quantitative and reproducible, thus 
allowing an inspection of the e~uations advanced. (Shell Development Company, 
Agricultural Research Division, Modesto, California). 

122 

http:extracts.of


The phytotoxicity andp~rsistence of benzoic acid herbicides in several soils. 
Donaldson, T. W. The obj ectives of the study were 1) to dete:rmine the . 
phytotoxicity of 2; 3, 6-TBA, dicamba and amiben to oats grown in nutrient 
solution and in four soil types, viz. Staten Island peaty muck, Stockton 
adobe clay, Yolo fine sandy loam and Hesperia sandy loam, 2) to relate 
differences in toxicity to various soil properties, and 3) to study the 

. persistence of the chemicals in these 'soils with successive cropping and 
also following leaching with various amounts of water. 

The trials were carried out . in the greenhouse. For the phytotoxicity, 
studies a range of concentrations of each of the three herbicides was added 
to Hoagland's nutrient solution and to cultures of the four soils. After 
30 days the fresh weight of top growth of oats was determined, andEDSO 
values (estimated dose to reduce the growth of oats by 50%) calculated f!Om 
graphs of the fresh weight asa percent of the control against the logarithm 
of herbicide concentration. For the leaching trials columns were construct ed 
by joining end to end five juice cans and filling these with soil. . Following 
application of the herbicide the re~uired amount of water was adde4 as a 
head of water. 

In nutrient solution, 2,3,6-TBA was less toxic to oats than either 

dicamba oramiben. The latter two chemicals were similar in toxicity. 


In soil, the ~nitial ioxicity of the herbicides varied with soil ·type. 
Dicaroba was the most toxic in each of, the four soils, while 2,3,6-TBA and 
amiben were similar in toxicity in all soils except the organic soil. In 
this soil arniben was less toxic than 2,3,6-TBA. With the sandy soils, the 
same amount of herbicide was required to reduce the growth of oats by 50% as 
wal;l ' required in nutrient solution. Slightly higher amounts werli! required 
in ' the clay soil, while in the organic soil considerably higher amounts were 
needed. This reduction in toxicity was attributed to adsorption of 'the 
herbicides by the ·organic matter of the soils. Amiben showed a greater reduc­
tion in toxicity in the organic , soil than 2,3,6-TBA or dicamba indicating 
that greater adsorption of amiben occurred than of the latter two chemicals. 

In persistence studies, amiben was' more subject to microbial decom­

position than 2,3,6-TBA ordicamba. A slow rate of detoxification, with 

successive croppings, of the soil cultures occurred with 2,3 1 6-TBA. with 

dicamba, a slightly higher rate of detoxification occurred, while the most 

rapid detoxification occurred with amiben. Decomposition was more rapid in 

the organic soil than in the clay or sandy soils. 


In leaching studies, the three herbicides were readily washed out of 
columns of the various soils. Using rates of water which did not cause 
water to run out the bottom of the columns, differences in movement of 
herbicide in these soils , could be related to the rate of water movement 
through the soil. Little difference in movement 'between the three chemicals 
was observed within a soil type when subjected to the SSme leachins :_ 
conditions. (Botany Department, University of California, Davis, California). 

123 




" Behavior of n-pro'pyl di-n-propylthiolcarbamate (R-1607) in soils. Gray, 
Reed A. andWeierich, Andre J. Vapor trapping studies showed that the 
principal mechanism of disappe'lranceof R-1607 from soils was loss by 
vaporization to the atmosphere. The vapor c.J)ming off treated soil was 
trapped in cooled traps and identified as unchanged R~1607 by gas chroma­
tography. , vlhen R-1607 was incorporated in the soil to a depth of three ,,' 
inches at a rate of 6 Ib/acre in glass mason jars, it did not . persist very 
long in moist soil. In open jars, 93% ' of the R-1607 di'sappeared from moist , 
loamy sand and 86% was lost from moist clay loam in 64 days under simulated­
summer conditions ' at 80°F. Under cooler conditions at 40°F., the loss ,in 

itl64 days was only one-half, as great as was at GOOF. When R-1607 was 
incorporated 'into dry soil and kept at 80°F only 14.5% loss occurred in 64 
days. ' Although the main mechanism of disappearance of R-1607 ' from soils 
was by vaporization, soil sterilization studies showed that microbial 
decomposition was also responsible for part of the loss of R-1607 from soils, 
Since some R-1607 disappeared from sterilized soils In sealed glass jars, 
this ,offered some evidence that a third mechanism such as hydrolysis also 
accounted for some of the disappearance of R-1607 from soils. (Stauffer 
Chemical Company, Biological Research Center, Mt. View, California). 

Chemical weed control with horticultural crops in Hawaii. Romanowski, R.,Jr. 
and Tanaka, J. S.A herbicide screening program was initiated with vegetable 
crops at the University of Hawaii in 1962. The main intent was to evaluate 
chemicals which vlere either cleared or about' tO ' be ' cleared for use on mainland 
U.S.A. To date the pre-emergence soil application results are in general 

"agreement with many mainland results when soil properties and environmental 
conditions are similar. Exceptions are noted where some soils high in organic 
matter or clay show little, if any, expected buffering capacity as regards 
crop phytotoxicity. 

A majority of thedisctepancies were €ncountered when fbllowing mainland 
over-the~plant spray recommendations. 'Island grown vegetable crops were 
severely injured when, broadcast sprays of the following were studied: Solan 
and DCPA on tomatoes,DNBP (amine) on peas and NPA (sodium salt) on cucumbers. 

In addit ion to the many varied soils and climatic conditions influencing 
the herbicide usefulness, the large number of weed species found on a given 
farm consistently p.resent problems. It is not uncommon to find 10 to 15 
prevalent weed species in a given field and on occasion as high as 20. 
Unfortunately, JDsny of the weed species are foreign to the chemicals under 
test. Mixtures of herbicides are proving to be especially useful in 
controlling a broader spectrum of weeds. 

Of the herbicides tested to date with horticultural crops, trifluralin 
consistently finds favor in most experiments when considering crop selectivity, 
the number of weed species controlled and duration of control under island 
conditions. More crop selectivity was found with surface applications of 
trifluralin than the Soil incorporated treatments. ' 

Bananas and papayas are presently under intensive study in the screening 
program. (University of Hawaii, Department of Horticulture, Honolulu, Hawaii). 
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Progress in tree and shrub growth inhibit:Lon research. Cprkins, J. P., 
J.t>.. H~lkerson and E. L. Bradley. Following earlier. work with ~1H-30 by 
various researchers else'vhere, and by encouragfng work in 1962 by the Los 
Angeles Co. Extension Service in Cooperation with 1) Fbrest · Lawn Cemetery 
Maintenance Personnel on shrubbery, and 2) the Parks Department of Long 
Beach, Cali.fornia on tree inhibition, the tvriters launched a wide-scale 
research and demonstration program in 1963. 

. In cooperation with various utility companies and city street department 
maintenance personnel, more than 1500 trees, involving some 20 species were 
sprayed with MH-30T at various concentrations and application dates in 
fivestates--Arizona, California, Nevada, Oregon and Washington. Interest 
on the pa'rt of cooperators has been very high as enormous sums are 
spent annually by these various agencies to mechanically prune excess tree 
and shrub growth which obstructs power lines, street and highway traffic, 
etc. Various types of dilute and concentrate sprayers were evaluated in 
cooperation with spray equipment namufacturers. It was successfully 
demonstrated that MH--3OT, when properly applied, can eliminate a 6 to 12 
dollar per tree per year pruning bill for approximately 75 cents per tree. 
Further work will be conducted in 1964, particularly in Idaho, Utah, and 
Colorado,. (Naugatuck Chemical Division, U.S. Rubber Company ,Torrance, Calif.). 

The influence of several surfactants on the herbicidal action of paraquat. 
Smith, L. ~-J. The 'influence of several surfactants on the toxicity .of para­
quat solutions was determined by evaluating these solutions on corn plants. 
Tests were also carried out with a spectrophotometer and by the use of a 
technique involving paraquat-C14 to determine if ionic or molecular inter­
action occurred in solution between surfactant and paraquat. Initial experi­
ments were carried out on greenhouse grown corn to determine the rate of 
paraquat in solution '>lith 0.1% w/v Tween 20 ~-1hich would give approximately 
50% reduction in fresh weight. This rate was determined as 1/3 oz/A. 

Materials representing anionic, cationic and nonionic surfactants were 
chosen and sprayed alone and in ccmbination with paraquat on corn plants 
35-40 cm high. Two rates of surfactant were used, i.e. 0.1% and 1.0% w/v. 
The spray solutions were applied at the rate of 40 gpa and the soil was 
covered with vermiculite prior to spraying to prevent any soil contamination. 
The vermiculite was removed as soon as the plants were dry. Because the 
toxicity of paraquat depends on the action of light, all plants were stored 
in subdued light until all plants were sprayed. They were then placed in 
the greenhouse all at the same time. 

The plants were harvested 7 days following treatment, when fresh weight 
measuremehts were recorded. The toxicity of the paraquat-surfactant solutions 
has been expressed as an index which was calculated by expressing the fresh 
weight of the treated plants as a percentage of the untreated check and 
subtracting this value from 100. 

The paraquat-surfactant solutions were also tested for pH and those 

containing 1. 0% surfactant were evaluated in a recording spectrophotometer 

together with the surfactant alone. Paraquat has a maximum absorbancy 

value in the optical density scale at 257 ~ in the ultraviolet region of 

the spectrum. Any molecular interaction of surfactant and paraquat is shown 

by a movement or reduction of this absorbancy peak. 


125 

I • -- ­



The absorption of paraquat-C14 in the surface layers of stir fact ant 
solutions was measured by roiJting 1/2 fie paraquat ~C14 with 2 mls of 0.1% 
surfactant solution in a nickel coated steel planchet. · :rhe counts at the 
surface of this solution vIere recorded in a thin 'window G. M. tube.Prefer­
ential absorption of paraquat-C14 which could be called ionic attraction 
was ~easured by an increase in the counts recorded at this surface over the 
control without surfactant. 

The results of these investigations (shown in' Table 1) revealed that 
the toxicity of surfactant-paraquat solution to corn could not be correlated 
with the ionic class of the , surfactant molecule. This was m spite of the 
fact that it appeared frofil the interface absorption studies that ionic 
interaction did occur betveen anionic surfactants and paraquat. There was no 
toxicity from solutions containing Ultrawet DS*and sodium lauryl sulfate 
and cloudy suspensions resulted when the surfactru1t solutions were added to 
paraquat. However, this was not observed tvhen 8arkosyl NL* and Vatsol OT* 
'Vlere added to paraquat although the Vatsol OT* solution was a cloudy colloidal 
solution at the start. 

The spectrophotometer studies revealed that definite' molecular inter­

action occurred bettl1een sodium lauryl sulfate and paraquat and also possibly 

between Vat sol ar* and paraquat. No other interactions were observed by 

this method. However, it does appear that ,anionic sur factants and paraquat 

do undergo ionic il1ceraction, but not ' :Ln every case does this interaction 

suppress the toxicJ..ty of paraquat solutions. (Department of Botcmy, Uni­

versity of Califo:'nia, Davis, California). 


< 
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Table 1. Toxicity index, pH and surface absorption mea3urements of ~araquat and ten surfactants. 

Surface absorption 
of paraquat-C14 

and 
Toxicity index* surfactal.1ts** pH 

Increase 
in 

Surfactant counts 
Surfactant Surfactant plus Initial over 2 Suriactants 

alone paraquat count in hours in plus ~araguat 
Surfactant conc. O. 1 1. 0 1. ) 1 • 0 c 13m _ C pm 0.1 1.0 

Tvleen 20 2. 8 1l.5 53.4 72.2 125 Gic** 443*** 7.2 3.9 

Surfactant WK 6.9 28.2 28.8 31. 7 12[;2 852 7.15 4.05 

T-1947 -0.8 -3.B 22.3 59.5 1325 347 7.2 4.2~ 

N 
""-J 

Nonisol 100 8.1 0.4 24.1 ,j4.5 1227 306 7.1 5.55 

Sarkosyl NL 4.2 1.2 15.7 65.6 1536 1450 7.3 7.7 

Vatsol or 0.2 34.2 6.3 74.0 2387 2199 7.0 4.2 

Ultrawet DS O. 7 2.5 7.J 10.0 2093 26&3 6.4 5.7 

Sodium laury1 sulfate -0.2 0.6 15.6 16.0 5.9 8.05 

Quaternary 0 6.5 3.5 42.7 74.4 1356 247 6.8 5.65 

Amine 220 6.3 7.3 0.4 35.9 1319 121 8.7 9.0 

No surfactant 0.0 0.0 7.7 7.7 1294 252 7.2 6.9 

*Calculated by expressing fresh weight as a percentage of untreated check and subtracting this value from 100. 

**Surfactant concentration 0.1% w/v~ 


***Average of two replications. 




Translocation of labeled amitrol~! 2 z4-D" and monuron in grape rOOCl.ngs. 
Leonard, a.A., Lider, L.A., Glenn, R.K., and Lange, A.H. Labeled 2,4-D acid, 
amitrole, and monuron (all Cl4 ) were ap2lied to three different positions 
on the roots growing from single-bud cuttings (one bud with one internode 
below it). In other tests the 2,4-D and amitrole ,Jere applied to the entire 
root system and to certaiLi grape leaves. Collections were made after 2 days 
and (in some cases) after 7 and 30 days, freeze-dried, and then prepared 
for autoradiography. Additional non-labeled 2,4-D and amitrole were 
applied in some cases in order to determine the effect of dosage upon 
translocation. The results of these studies may be summarized as follows: 
1) 2,4-D migrated" towards the root tips regardless of where the applications 
were made to tha roots, with translocation upward in the roots being slight 
and only for a short distance. When applications were made to the entire root 
system, upward translocation did not occur except when sufficient 2.4-D was 
used to kill the roots; l,n such cases, some label did move into the wood 
of the single-bud cutting, but not into the growing shoot. 2) Amitrole 
applied to localized portions of the roots migl"ated upward and into the nel-1 
shoots; some of the amitrole also migrated towards the root tips. 3) 
Monuron applied to different positions on the roots always migrated towards 
the shoots and not to the root tips. The greate5~ accumulation of label in 
the shoots appeared to occur from treatments made to the surfaces of the 
larger roots (2-3 rom diameter), while only a small amount of label migrated 
to the shoots from applications made to the root tips. 4} Both 2,4-D and 
amitrole migrated to the roots from leaf afllJlications; however, the distri­
bution patterns in the plants were different. In spite of these differences, 
both compounds were quite mobile in the grape plant from leaf applications. 
(University of California, Davis, California). 
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Scr~elltI}Z",her_bj.:fJ_d_e_~XQr_ ~~E!_.!.!:L1'holl!p"~9~§eedl~§_s_._gr~p~~ Lange, A. H. , 
Leonard, O.A., and Lider, L.A. The response of ne\'lly root.~d Thompso1;l 
seedless cuttings growing in sand to fifteen soil or foliar applied herbi­
cides was evaluated under greenhouse conditions during the spring and surr~er 
of 1963 at Davis, California. The study included DCPA, simazine, dichloro­
benil, trifluralin, diuron, prometryne, atrazine, EPIC, isocil, dalapon, 
dicamba, 2,4-0 and Tordon (4-amino-3,5,6-trichloropicolinic acid) at 0.005, 
0.05, 0.5, and 5 ppm; amitrole and paraquat at 0.05, 0.5, 5 and 50 p~m in the 
nutrient solution testing root absorption. In the second experiment DCPl\., 
simazine, dichlorobenil, trifluralin, diuron, prometryne, atrazine, EPrC, 
isocil, and dalapon were applied to the foliage at the rate of 0.1, 1, and 
10 pounds per acre; paraquat at 0.01, 0.1, and 1 pound per acre; dicamba, 
2,4-D and Tordon at 0.001, 0.01, 0.1 and 1 pound per acre in 103 gallons 
of water per acre. 

The results indicated DCPA to be the least toxic herbicide when 
applied to the soil or the grape foliage. Trifluralin was next showing 
only slight stunting when applied to the roots at 5 P?m. There was no 
apparent reduction in growth from foliar applied trifluralin. Simazine, 
dichlorobenil, diuron, prometryne, atrazine, and isocil were readily taken 
up by the roots causing severe growth reduction above 0.05 ppm. Prometryne 
produced the least damage at this level in the root media but was nearly 
as toxic as atrazine and isocil when applied to the foliage. 
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Paraquat produced virtually no damage when ap;?lied to the roots but 
severely burned the foliage ~-Jhereas amitrole was more severe when taken 
up through the roots than through the foliage. Da1apon caused little 
damage when taken up through the roots or when applied to the foliage 
except a possihle root reduction as a result of movement to the roots 
from the 10 pounds per acre foliar application. 

Tordon produced extreme toxicity from the lowest units (0.005 ppm) in 
the root media. Root absOri)tion of 2,4-0 was not apl.)arent in the tops 
in contrast to dicamba and Tordon. DicBnwa was less toxic than Tordon. 
Foliar response to these three hormone type herbicides were quite siillilar 
with Tordon anddicamba causing a little more damage than 2,4-D. (University 
of California, Davis, California). 
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