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Effect of 2,4-D on the eradication of Canada thistle (Cirsium arvense) 
Tingey, D. C. -Ail areainapasture infeste£wi th Canada thistle was used for the 
experiment. Soil was a gravily texture and the pasture received frequent irriga­
tions throughout the summer. The purpose of the study was to determine the rela­
tive effectiveness of various 2,4-D products applied at rates of 1, 2 and 4 pounds 
per acre. Each treatment was replicated 4 times and the plots were 1 square rod 
in area~ One application was made each year at the bud to early bloom stage of 
growth. The experiment started in 1946 and continued until 1950, thus 4 treatments 
were made during the 4 years. 

Kinds of 2,4-D used were sodium, ammonium, and triethanolamine salt, and 
butyl ester of 2,4-D. There were 2 triethanolamine salts used from different com­
mercial products. Final results after the 4 years were based on the estimated per­
cent~:i:; e re-growth and the number of plants rema,ining on each square rod as deter­
minod oy count ~ 

Based on estimated re-growth, there was little difference in either kind br 
rate of chemical applied. Most of the treatments had reduced the re-growth to 
2 or 3 percent. 

Based on plant count there was some differences between the two sources of 
triethanolamine salt. One source averaged 11 plants per plot and the other averaged 
35 plants. Average number of plants for other types of 2,4-D used fell between 
these two extremes. Number of Canada thistle plants per plot decreased with an 
increase in rate of application. The one pound rate averaged 28 plants per plot, 
the two pound rate 22, and the four pound rate 20 per plot~ 

-i iliile an application each year for four years had largely eradicated the 
Canada thistle, there were still some plants remaining on most plots. On an indiv­
idual plot basis, and based on an estimated percentage re-growth, the values 
varied from 0 to 15 percent with an average of all treatments of 2 percent. On 
a plant count basis the number varied from 0 to 150 plants per plot, with an ave­
rage of all treatments of 23 plants per plot. Utah Agricultural Experiment 
Station, Logan, Utah. 
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Effect of 2,h-D on eradication of perennial sow thistle (Sonchus arvensis) 
~ crop yieldsas related ~ management Tingey, D.C. A study was made to de­
termine the effect of herbicides on the control of perennial sow thistle as related 
to crops grown, crop sequence, and commercial fertilizer and the interrelation of 
these factors to crop yields. 1/ 

An area of land in pasture and infested with perennial sow thistle was used 
for the study. The soil was a poorly drained clay loam, vnth the water table with­
in 3 or h feet of the surface. The experiment began in the fall of 19h8 and was 
continued through two growing seasons, those of 19h9 and 19S0. Because of the 
~elatively few perennial sow thistle plants remaining on most of the plots at the 
2nd of the 19S0 season, the study was discontinued, except for observations made 
of the weed regrowth during 1951. 

Crops used in the study were fallvl'"heat, spring barley, corn, and potatoes. 
Because of the severe herbicidal damage to potatoes, this crop was replaced with 
sweet corn after the first season. Herbicides used were the triethanolamine salt 
and ethyl ester of 2,h-D and 2,h,S-T_ One and two applications of herbicide were 
made, the second application being made after the crop was harvested and at least 
10 days before the land was fall plowed. Plots fertilized received 200 pounds of 
ammonium sulfate (2l%N) and 200 pounds of treble superphosphate (43% P20S) per 
acre. Provisions were made to grow crops continuously and in rotation. The short 
duration of the experiment permitted only one year of the rotation. Check or un­
treated plots of wheat and barley received no herbicide. Check plots of corn and 
potatoes were cultivated and hoed at 2 v\Teek intervals. 

Herbicidal and fertilizer treatments, 11 in all, were superimposed onthe 
larger plot of one crop. .Smaller plots were 18 X 21 feet. Each treatment was 
replicated 3 times~ There were 6 replications the first season. 

Yields of small grains were determined by harvesting 4 square meter samples 
from each plot. Corn end potato yields were determined by harvesting the h center 
rows of a 6 row plot. 

Herbicidal treatments definitely reduced the weed density when compared to 
untreated plots. Furthermore, where two applications were made, compared with one, 
the re-growth was much less and rather consistent for all replications of each 
herbicide, and particularly for the 2,4-D treatments. The 2,h,S-T was less effec­
tive on perennial sow thistle but more damaging to potatoes than the 2,h-D herbi­
cides. 

Acre yields of wheat the first year was 8 bushels per acre lower where no 
herbicide was applied. This is a reduction of 47 percent. Except for this there 
was no differential treatment effect on yield of wreat. 

Acre yields of barley the first year averaged about 20 bushels per acre 
• 	 lower where no herbicide was applied. This is a reduction of 58 percent. There 

was a definite response to fertilizer, particularly on the plots with 2,4-D treat­
ments though there was no response on the check plots. 

Yields of silage corn and potatoes in 1949 on the cultivated and hoed plots 
were conSistently higher than on the plots treated with herbicide. Herbicidal 
treatments as an average decreased the corn yields 2S percent. Corn responded to 
fertilizer on all comparisons. Corn ,ii th a combination of herbicide and fertilizer 
gave about the same yield as the cultivated and hoed unfertilized plots. Even 
though the 2,h,S-T was definitely less effective than 2,h-D on perennial sowthistle, 
the yield of corn where the two herbicides was used was about the same. 

1/ 	1m adjacent area was infested ,vith Canada thistle on which a similar experiment 
was conducted. The data are reported in a separate abstract. 
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Potatoes were severely damaged by all herbicidal treatments. The 2,4-D 
,herbicides on fertilized plots reduced the yields of potatoes 56 percent and on 
nonfertilized plots the yields were reduced 40 percent. Potatoes treated with 
2,4,5-T were reduced 85 percent in yield. On the cultivated and hoed treatments, 
potatoes receiving fertilizer yielded about 60 percent more than those not fertil­
ized. 

In 1950, the acre yield of wheat was about double that for 1949, partly as 
a result of a change in variety ald higher 'winter survival. YJhile the 2,4,5-T was 
less effective in the ' control of perennial sow thistle in 1949, wheat in 1950 yield­
p.) as high as where 2,l-D had been used. V'iheat grown continuously either fertilized 
,) Y.' unfertilized, and treated ,'lith herbicides, yielded about the same in 1950 as 
'-l-J,eat in competition with perennial sow thistle. Wheat f::>llovving corn gave a 12 
t'lsi1el or 30 percent increase compared to wheat after wheat. Fertilizer response 
'I'1",S pronounced in all comparisons. A combination of rotation and fertilizer 
doubled the yield of wheat. 

Barley yielded much higher also in 1950 as compared to 1949. The less effec­
tive 2,4,5-T treatments on weed control gave just as high a yield of barley in 1950. 
Barley in competition va. th perennial sow thistle yielded 21 bushels or 45 percent 
lower than where the weed had been eliminated. Response to fertilizer was marked 
except on the rotation check plots. A combination of weed elimination and rotation 
more than doubled the yield of barley. 

Sweet corn was substituted for potatoes in 1950. All herbicidal treatments 
on sweet corn showed some damage and reduced yields about a ton per acre. HeavY 
weed density at the beginning of the season on plots sown to wheat and used as 
check in 1949 and weeds kept dOl'm by cultiva.ting and hoeing in 1950, yeilded nearly 
as well as herbicidal treated plots and compared Yfi th vieed free plots, the yields 
were down about 1.5 tons. Sweet corn showed some response to fertilizer. 

On the field corn plots perennial sow thistle had been either largely elim­
inated by previous treatments or the weeds had been kept dovm during 1950 by cul­
tivation and hoeing. Check plots in barley in 1949 began the 1950 season with a 
dense growth of perennittl sow tr..istle but the cultivating and hoeing kept the weeds 
in control and the yields were about the same as for the herbicidal treatments. 
Hence, the weed growth had little or no differential effect on yields in 1950. 
Corn in rotation with barley yielded 3.5 tons more greenweight than corn continuous. 
There was little or no response of field corn to fertilizer in 1950. Utah Agricul­
tural Exper~nent Station, Logan, Utah • 

• 



Effect of 2,4-D on eradication of Canada thistle and crop yields as relatedto 
management Tingey; n.-C. A study waS-made to determine-the effect of herbicides 
on the control of Canada thistle as related to crops, crop sequence, commercial fer­
tilizer, and the interrelation of these factors on crop yields. l 

An area of land devoted to pasture and infested vdth Canada thistle was used 
for the study. The soil was a poorly drained clay loam, with a water table within 
3 or 4 feet of the surface. The experiment began in the fall of 1948 and was con­
tinued through two growing seasons, those of 1949 and 1950. Because of the relative­
ly few Canada thistle plants remaining on most of the plots, the study was discon­
tinued, except for observations made of the weed re-growt~ during the third season. 

Crops used were fall wheat, spring barley, corn, and potatoes. Because of 
severe herbicidal damage to potatoes in 1949, this crop was replaced with sweet corn 
in 1950. Triethanolamine salt and ethyl ester of 2,4-D were the herbicides used. 
One and two applications of herbicide were made, the second application being made 
after the crop was harvested and at least 10 days before the land was fall plowed. 
Plots fertilized received 200 pounds of ammonium sulfate (21%N) and 200 pounds of 
treble superphosphate (43% P205) per acre. Provisions were made to grow crops con­
tinuously and in rotation. , The short duration of the experiment permitted only 
one year of crops in rotation. Check or nontreated plots of wheat and barley 
received no herbicide. Check plots of corn and potatoes were cultivated and hoed 
at 2 week intervals. 

Herbicidal and fertilizer treatnlents, 7 in all, were superimposed on the 
larger plot of one crop. Smaller plots were 18 X 21 feet. Each treatment was rep­
licated 3 times. There were 6 replications the first season since the rotation 
treatment could not start until the second year. 

Yields of small grains were determined by harvesting 4 square meter samples 
from each plot. Corn and potato yields were deter.mined by harvesting the 4 center 
rows of a 6 row plot. 

Herbicidal treatments the first year gave aunost complete eradication of 
Canada thistle on all plots treated except those planted with potatoes and here 
the density was reduced to about 50 percent of that of untreated plots. 

Cultivating and hoeing on corn and potatoes was just as effective as the 
better herbicidal treatments. 

One application of herbicides in the crop and another after harvest was no 
more effective than the one application made in the crop. 

Triethanolamine salt and ethyl ester of 2,4-D both gave about equally good 
reduction in density. 

In 1949, as compared with untreated plots, herbicidal treatments reduced the 
yield of wheat slight~, corn moderately, and potatoes severely, but increased the 
yield of barley. 

Commercial fertilizer gave no increase in yield of silage corn, only Slight 
increase in wheat, and considerable increases in potatoes and barley. 

1. 	 An adjacent area was infested with perennial sow thistle on which a similar 
experiment was conducted. The data are reported in a separate abstract. 
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At the end of the second and the following sea~Qn on all potato plots, whf:!it, 
and barley plots used as check in 194~ and in ~otation in 1950 the w€eg density 
had been reduced to a low percentage. 

lieed density on most of the other plots that showed good eradication in 1949 
tad not changed much as a result of the 1950 treatments. There was still from a 
trace to a small percentage of Canada thistle on most plots. 

Yield of wheat in 1950 as a result of the elimination of the weed growth in 
1949 Has 10 bushels or 33 percent higher than wheat in competition with Cani;lda 
thistle. 

Vllieat in rotation and in combination wi th the elimination of Canada thistle 
nearly doubled the yield of wheat. Fertilizer gave little or no increase in yield 
of wheat grown continuously, though wheat in rotation with corn yielded 13.5 bushel 
or 40 percent higher than unfertilized. 

Yields of barley in 1950 as a result of eliminating the weed growth in 1949 
was 16 percent higher than barley grown in competition with Canada thistle. Barley 
in rotation with potatoes and free from weeds averaged 21 bushels or 50 percent 
higher than barley grown continuous and in competition with Canada thistle. 

Fertilizer in 1950 gave little or no increase in yield of barley on either 
the continuous or rotated plots. 

Sweet corn replaced potatoes in 1950 and it followed potatoes on the con­
tinuous plots and wheat on the rotation plots. Furthermore the check plots in 
potatoes in 1949 had been cultivated and hoed, which gave good eradication of Canada 
thistle. Except for a slight increase in yield as a result of fertilizer there 
were no differences in the yields of either ears or stover in sweet corn. 

Principal difference in yield of silage corn was a result or rotation which 
was 3 tons or 19 percent higher than where grown continuously. Utah Agricultural 
Experiment Station, Logan, Utah • 

• 
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Eradication of biscuitroot (Lomatum leptocarpus) with herbicides Tingey,D.C~ 

Biscmtroot, a nativerange plant, has invaded a considerable acreage of land used 
for dry land wheat production in northern Utah and southern Idaho. 

This weed is principally a problem on heavy soils with poor internal drain­
age. It is an early maturing r::erennial, .reproducing both by seeds and roots. The 
plant produces a tuberous root and frequently has two or more bulb-like corms 
attached in a series like a string of beads. The inside texture of a root is sim­
ilar to that of a biscuit. Plants are from 12 to 18 inches tall, flower petals 
yellow, and seeds that resemble parsnips except they are smaller and narrower. 

Experiments have been conducted on the control of biscuitroot since 1946. 
This paper reports the result of an experiment wherein this weed was treatedvuth 
herbicides in 1949 ~~d again in 1950. Data were taken in the spring of 1951. 

Treatments consisted of using 4 chemicals; triethanolamine salt and ethyl 
ester of 2,4-D, 2,4,5-T and a mixture of 75 percent ethyl ester of 2,4-D and 25 
percent 2,4,5-T applied at 5 rates, none, .5, 1, 2, and 4 pounds per acre, in 3 
amounts of water, 5, 20, and 80 gallons to the acre at 3 stages of growth, pre­
bloom, bloom, and early seed. The treatments occured in all combinations making a 
total of 180. 

Results of the first year's treatments showed no differential effects of the 
amounts of water used in applying the chemical on either weed eradication or crop 
damage. In 1950 a uniform amount of 20 gallons per acre was used in all cases and 
the 3 original amounts of water were used as replications in 1950. 

Each plot was 12 X 22.5 feet in area, making the equivalent of one square 
rod. Results of the various treatments were based on an estimate of the density 
in 1951 after the plants had ample time to emerge. 

Data obtained on this experiment from one year's treatments were reported in 
the June, 1950 issue of Farm and home Science, and a Illore detailed report ofihe 
data herein reported will appear in the ~arch 1952 issue of Farm and Home Science, 
a publication of the Utah Agricultural Experiment Station. 

Stage of growth when the herbicide was applied, rate of application, and 
herbicides all showed differential effects on eradication of biscuitroot. Treat­
ments made in the earlier stages of growth and heavier rates gave the greatest 
reduction in biscuitroot. Even though there were differences among the herbicides, 
they were relatively minor. As an average of the three stages of growth w'nen the 
herbicides were applied, the four rates of application, and the three replications, 
making a total of 36 plots, there was a difference of 8 percent in density between 
the best and the poorest. 

Mixture of 2,4-D and 2,4,5-T and 2,4,5-T alone seemed to be slightly more 
effective. These two treatments are also the lIlOSt expensive. Some of this differ­
ence in herbicides may be because the rate of application the first year was not on 
an acid equivalent basis. Triethanolamine salt particularly, was at a disadvantage, 
and was applied at a lower rate as compared with the other chemicals. 

Two of the interactions were Significant, these were stage of grovfth x rate 
of application, and chemical x stage of growth. Interaction involving stage of 
grO¥~h x rate of application is somewhat involved. The 1 and 2 pound rates were 
relatively more effective at the pre-bloom stage than the one-half pound rate, and 
the 4 pound rate was relatively more effective at the bloom stage compared with the 
pre-bloom than the 1 and 2 pound rate. The 2 pound rate applied at the pre-bloom 
stage was about as effective as the 4 pound rate, however, at the bloom and early 
seed stages the 4 pound rate gave considerably better reduction in density than the 
2 pound rate. 

,­
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The interaction involving herbicide x stage of growth was also involved. 
Triethanolamine salt of 2,4-D applied at the pre-bloom stage of growth was just 
as effective as the other chemicals even though a lighter application was made 
the first year. There was practically no difference in the density of biscuit. 
root after two years with ethyl-ester and the mixture applied at the pre-bloom 
as compared with the bloom stage. Triethanolamine s.alt and 2,4,5-T were more 
effective at the pre-bloom compared with the bloom stage. 

Considering the relative cost of the herbicides, and the likelihood of 
damage to the crops, the triethanolamine salt of 2,4-D is preferred over any 
of the other materials. Applications made before the plant blooms at the two 
pound rate seems to be the most economical amount to use. Utah Agricultural 
Experimrnt Station, Logan, Utah 
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PROJECT 2. PERENNIAL;'T]}EDY GRASSES 
F. L. Timmons, project Leader 

SUMHARY 

Seven individual reports "rere received g:lving results of experiments on the 
control of johnson grass in Arizona, of quackgrass in Ida..'ho, Utah, and ' ~!ashington, 
of lteed danary grass in utah, and of a nuin'ber of perennial ",eedy grasses in Ba':1'aii. 
The individual reports are included following this summary section. 

Soditw trichloroacetate (TCA) gave satisfactory control of Johnson grass in 
Arizona and of torpedo grass, tall panicum, Hilo grass, Bermuda grass, and certain 
other grasses in Ha~"'aii. TCA gave fairly good control of quackgrass and other 
di tchbartk grasses at Meridian, Idaho, in 1952 but in previous years it has been re­
ported ,to be relatively ineffectiV'e on quackgrass in expe:t'iments conducted in Idaho, 
Utah, and '\'lashingtono 

Be,st results on johnson grass inAri zona ':Tere obtained \'lhen TCA ~....as applied 
on young 'gro1J.Tth late in October or on recently frosted gro\,/th in November at the 
rate of 110 poun.ds per acre. Similar ap:):Lications on dormant Johnson grass in De­
cember, J'anuary,and February gave prOgre~1sively >'pobrer results at later dates a 

Best results on perennial Heedy grasses in Hal:/aii 'tTere obtained wi th tltTO to four re­
peat applications of TCA at 20 pounds per acre. three or four weeks apart durjng the 
groll1ing season. TCA has been used to good advantage in combination with tillage in 
Ravlaii. 

mID <3 p-Chlorophenyl l,l-dimethylurea) gave complete or almost complete 
elimination of quackgrass at rates of 40 pounds per acre or more in experiments con­
ducted in Idaho, utah, and Uashington. A much heavier rate of 120 pounds of CMU per 
acre >'Tas necessary to give satisfactory control' of reed canary grass along the in­
side bank of an irrigation canal at Logan, utah. At Meridian, Idaho, CIViU at 20 
pounds per acre gave control of miscellaneous di tchbank ~'leeds including perennial 
grasses for one year "'hile 40 pound~ ' 'Peracre gave satisfactory control for t~,,,o 
yearso CMU at 20 and 40: :pounds per acre 'gave disappointing results on Johnson grass 
at Phoenix~ Arizona, bUt ::at gO pounds per acre the results became progressively more 
promising throughout the 1952 season,. 

Direct compari sons of different chemicals sho~'Ted TCA to be more effective 
than CMU on Johnson grass in Arizona but shm..red cr-m to be much more effective on 
quackgrass than TCA or sodium chlorate in Idaho and Utah. At Logan, utah. Clem at 40 
pounds per acre reduced , the stand of quackgrass about the same as sodium chlorate at 
640 or 960 pounds per acre and as polybor-Chlorate at 1920 pounds per acre. Atla-­
cide at 160 and 320 pouna_s per acre and sodium chlorate at 320 pounds per acre Nere 
much less effective on quackgrass at Meridian, Idaho, than 't'as mm at 40 pounds per 

• acre. 

Aromatic oil gave eradication of johnson grass at Phoenix, Ari zona, 'fli th 
seven spray applications during 1952 totaling 605 gallons per acre and gave good 
con trol, of di tchbank ~~Tee~s including perennial. grasses at Meridian, Idaho, \-1i th two 
applications in May an~_ July; totaling 240 gallons ' per acre. Experiments at Phoenix 
during 1952 comparing five different combinations of monocyclic and polycyclic aro- , 
matic oils clearly indicated the superiority of polycyclic aromatics for the con­
trol of Johnson grass. 

~mleic hydra~ide was ineffective in causing more than temporary retarding of 
Johnson grass growth even at the heaviest rate uGed in experiments at Phoenix. 
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INDIVIDUAL REPORTS 

Control of Johnson Grass 1n th Herbicides. Arle. H. Fred. Experimental 
spray applications of various herbicides for the control and eradication of John­
son grass toTere continued in the vicini ty of Phoenix. Arizona, during 19510 A com­
parison of sodium trichloroacetate (TCA) ltli th and \-li thout the addi tion of a '-rett­
ing agent '''as made at rates of 80, 110. and 140 Ib/A. The treatments were tripli­
cated on plots 10x50 feet and 1,,,ere located along the banks of an unlined canal. 

The treatments ,,,ere made to Johnson grass regrowth on October 23, 1951. 
The height of the grass yJas approxime..tely eight inches" About five inches of ­
rain vrere received between date of treatment and normal resumption of gro1,,,th in 
March. TCA at 801b/A reduced the stand of -Johnson grass 65-70% but during the 
summer months the surviving plants completely re-infested the treated area. Very 
Ii t tle difference was no ted be tltleen rate sof no and 140 1 b / A \"ith each affec ting 
a 90-95% reduction. 

- -: - There appeared to be a some"That indefinite advantage in adding a ltretting 
agent· to the solution. In comparing some plots of comparable TCA rate, effect~ 

i veness ''las markedly increased by the addition of a ~'Jetting agent ,.,rhile in other 
replications this trend was not evident. A rainfall several days after treat­
ment may possibly have obscured the advantages of including a wetting agent. 

Applications of TCA at 110 Ib/A \Olere also made during the middle of Nov­
ember (immediately after the first frost), December, January, and February. 
Follm"ing each application rain ,.,ras received in amounts usually considered suf­
ficient to produce most effective results. In this series applications made in 
mid-November '.'Jere equally as effective as treatments made to green foliage late 
in October. Hm"ever, in follm'ring applications results became progressively 
poorer 'dth the February applications resulting in some delay in appearance of 
regrm,rth but practically no reduction in stand. 

Preliminary trials,- using CMU (3-p.:..chlorophenyl 1, I-dimethylurea) \1,1ere 
made at 20, 40, and 13.0 Ib/A. These rates t·rere applied to Johnson grass infes­
tations along several canals during November and December of 1951. In each 
Case the soil "ras rather heaVlJ. Rainfall during the \-linter months was consi­
derably in excess of normal. Results of the tltlO lOltlest rates of application 
have, thus far~ not been encouraging. At 80 Ib/A the results became progress­
ijlleity better throughout -the 1952 season. It appears that in 10'" rainfall areas 
a considerable length of time l;lill be required to obtain maximum effect on deep­
rooted: perennials. All rates gave complete control of such lttinter annuals as 
"rild oats, mustard, lainbsquarters, and malva. 

Maleic hydrazide was applied to Johnson grass at 3.0, 5.0, 10.0, and 20.0 
Ib/A. The first treatments ':Iere applied in mid-April to neyl grm.;th which had• attained a height of 8-10 inches. Only the 20-lb. rate showed any pronounced 
retarding effect on height growth. Three retreatments at monthly intervals' 
,"ere made. At 20 Ib/A the grass \-las held in check during the early portions of 
the season. It recovered during the summer and later treatments were ineffect­
uaL There was very little or no difference bet\'Teet:l. treated plots and the ad­
jacent untreated area at the end of the season. 
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The study involving applications of various aromatic oils WaS continued 
during the 1952 season. In each case the total aromatic content of the oil \"las 
maintained at 65%. This total consisted of varying percentages of monocyclic 
and polycyclic aromatics as follm"s: 

Richfield 
tTeeclkiller A Ex. #1 Ex. #2 Ex. tf.2 Ex. #4, 

Total aromatics 65 65 65 65 65 
1-1onocyclic arom. 4 20 34 50 61 
Polycyclic arom. 61 45 31 15 4 

. Each oil Has applied at a predetermined volume of 160 gallOns per acre for 
the first t,,,o applications. For the five follm'ling treatments sufficient oil vras 
used to obtain satisfactoTY coverage. The trend of results follo\'Ted those of 1951 
and clearly indicates the superiority of polycyclic aromatics. Oils high in mono­
cyclic aromatic content did not sho", much effect on Johnson grass or 1.-lild oats 
"1hich also were present on the plots. Results are indicated by the follm.!ing 
table: 

No. of Total vol. applied percent 
14aterial applic" Gal/A survival 
Richfield 

'veedkiller A 7 605 0 

Ex. #1 7 750 0 

Ex. #2 7 BIO 1 

Ex. #3 7 945 20 

Ex. #4 7 1005 45 


(Contributed by the Division of \'[eed Investigations. BPlSAE, USDA. and 
the Arizona Agricultural Experiment Station, cooperating) • . 

Eradication of Q:uackgrass vii th mw. Bruns, V. F. On October 15, 1951, 
cnu ,'las applied on quackgrass at rates of 0, 10, 20, 40. and 80 IbIA. Initial 
action of the chemical HaS very SlOVT. When the first observations VTere made on 
March 10, 1952, some green gro1.oJ"th of quackgrass appeared on all plots. HovTever, 
about hTO lrTeeks later all ne,,, gro':Tth of quackgrass ",as dying 011 the treated plots, 
especially on plots treated 1:1i th 20 10/11.. or more. On ~iaY 20 nearly 100 percent 
control of quaci:grass '!:Tas recorded for all plots treated 'tli th 40 and 80 Ib/A. 
Shortly thereafter heavy stands of cornmon horsetail (Equisetum arvense) and shm,ry 
milbTeed (Asclepias speciosa) developed on all treated PJ.ots. In June, drainage 
,"ater escaped and ran across tHo of the treated plots. In the 3- to 40-foot strip 
,,,hich \'Tas \,retted by the irrigation "'Tater, horsetail and milke-reed began to die. 
Precipi tation during the late fall and \1Tinter may resul t in the elimination of 
the se species, especially on plot s "Thich received the heavier applications of CmJ• 

Excellent control of quackgrass was maintained throughout the season on 
plo ts treated \,d th 40 and 80 IblA of CliU~ Ho't!8Ver, sufficientgrm"~h remained on 
plots treated ,'Ii th 10 and 20 Ib/A to ,'Tarrant retreatments in September. (Contri ­
outed by Division of Heed Investigations, BPISAE, USDA, and the Vlashington Agri­
cultural Experiment Station, cooperating). 
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~uackgrass Control with Chemicals. Hodgson, J. M. Very effective con­
trol of quackgrass was obtained by applications of a~ at 40, 80 s or 160 Ib/A. 
The treatments 1!lere made in March 1952 and plots \·rere undisturbed during the 
season. All three rates of applications gave over 99% or more elimination of 
quackgrass for the season.. Hm·rever. the higher rates may prove more effective 
over a longer period of time. 

TCA treatments have given variable results in tests in the past three 
years. A group of TCA treatments made this year gave good control of quackgrass 
in the test \,1i th Cr,1U. TCA applications of 80. 160, and 240 Ib/A t ....ere made in 
lIJarch. Six months after treatment there \'TaS 13% of the quackgrass present ,.,here 
80 pounds of TCA per acre had been appliedo Q;Uackgrass regrm'rth was 12 and 8% 
for the 16~and 240-pound rates, respectiv~ly. The heavier rates gave very 
little better control of quackgrass during the first growing season" These re­
sults are better than previous results of TCA treatments on quackgrass g 

Atlacide at 160 and 320 Ib/A and sodium chlorate at 320 Ib/A did not give 
satisfactory control of auackgrass. Regrm-rth after six months ,...as 48, 37. arid 
28 percent, respectively; for the three treatments. (Contributed by the Divi­
sion of Ueed Investigations. BPI,SiIE. USDA, and Idaho Agricultural Experiment 
Station, cooperating). 

Ditchbank "leed Control l:dth Chemicals. Hodgson, J. Ii. Chemical control 
of miscellaneous plants including many perennial grasses such as timothy, brome. 
Kentucky bluegrass.and broadleaf "leeds such as sunflbuers, goldenrod, sw'eet clo­
ver, and fleabane, has been investigated the past hro seasons. 

A fe\,l treatments have proven to give effective control of these plants but 
all are quite expensive.. TCA ,-rhen applied during the months of I;ecember to March 
l.nrhen di tches l,,,ere not in use gave good control for one season where 80 IbllA "Tas 
applied. Forty pounds per acre ''laS not enough to give control for a full season. 

CHU ltlaS more effective than TCA for di tchbank "reed control. The ' best time 
of application was ~cember to March "1hen rainfall leached the chemical in to the 
soil. Rates of 10, 20, and 40 Ib/A Nere tested. The light rate did not give 
satisfactory control. Twent,? pounds per acre gave control for one season while 
40 IbfA gave control for t'10 seasons. The first regroltlth on CMU plots occurred 
at the Hater line and consisted of grasses. The tops of di tchbanks t-Tere still . 
bare at the end of tltro seasons ,,,here 40 pounds of CNU was applied per acre. 

Atlacide and sodium chlorate did not give satisfactory control of these 
di tchbank plants at 320 Ib/A applied in December or March • 

Diesel fuel fortified 1,Ti th a dinitro general or 2,4-D at various rates did 
not give as good control as the aroma tic treed oil (Richfield "A"). One hundred 
and tvlenty gallA of this latter oil applied late in Nay 1952 ltlhen grOt·,th 1:1as' 10 
to 15 inches tall gave very good top kill of all plants on the ditchbanks. A 
second treatment \vas necessary to keep the di tchbank clean for the full seaSon .. 
(Contributed by the Division of T"eed Investigations, BPISAE, USDA. and Idaho 
Agricultural Experiment Station, cooperating). 
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Control of Perennial Weedy Grasses in Hawaii. Han-son: Noel S. The following 
species of perennial weedy grasses are pernicious pcs~s in sugar cane land in 
Hawaii : 

Yfet areas on 1Nindward slopes 

* Torpedo grass Panicum repens 
'" Tall Panicum (Paragre.ss) Panicum purpurascens 
:.: Hilo grass Paspalum conjugatum
* Dallas grass Paspalum dilatatum 
* Vas ey grass Paspalum larran~ 

Bormuda grass (Manienie) Cynodon dactylon 

Dry leeward and transitional areas 

* Bermuda grass (Manienie) Cynodondactylon
* Sour grass 'TrlchaChne inSularis 
* Guinea grass Panicum maximUm 

Dallas grass Paspalum dilatatum 
Tall Panicum (Paragrass) Panicum purpurascens 

(* Most important in this habitat) 

Tests over the last four years have included periodic tillage combined 1Ni th 
herbicidal sprays, and sprays alone. Tillage experiments have proven rototiller 
or rotary hoe type implements the most satisfactoryo Rootstocks are broken into 
shorter segments and torn loose from soil more effectively by the beater type 
rot:otiller than by disc plow,. disc, or duckfoot type cultivator. Many experi­
ments·. and field observations have shown that where TCA sprays or TGAplus 2,4-D 
are applied to the soil before the rootstock segments have re-rooted: a large 
perce~tage of the segments are destroyed by absorbing the chemical as new roots 
are formed" 

Torpedo grass, tall panicum, Hilo grass and Bermuda grass can be effectively 
controlled by combination tillage plus TCA and respond very well to treatment by 
TCA without tillage. TCA alone is effective on these grasses, but experiments 
have shown a combinationof2i pounds of 2,4-D and 20 pounds of TCA per acre 
applied at the rate of 20 to 50 gallons per acre in water to be effective as a 
pre-emergence spray for ge~eral weed control in areas vmere the above species 
are common. The 2,4-D acts upon germinating seeds of other broadleaved weeds 
and grasses end the TCA upon the rootstock segments and young grass plants o 

From two to four repeat applications three or · four weeks apart are necessary to 
knock out an established stand of these species. Some spot treatment may be• necessary in the following crop. The other species listed above can be con­
trolled by TCA spot sprays at three to four week intervals until the crop is 
closed ino (Contributed by the Experiment Station, Hawaiian Sugar Planters ' 
Association, Honolulu, Hawaii.) 

Control of Quackgrass ~Qth Soil Sterilant Herbicides. Timmons, F. L. and 
Lee, I'T. O. Spray applications made in December 1951 com-pared CIvID at rates of 
10, 20, 30, 40, and 50 Ib/A, sodium chlorate at 480, 720, and 960 Ib/A, and 
Polybor-chlorate at 960, 1440, and 1920 Ib/A for the control of Cluackgrass. 

http:Paragre.ss
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All chemicals VJere applied in \1ater at the rate of 240 gallA for CMU and 320 to 
1280 gal/A, for 'Chlorate and Polybor-chlorate (1M chemical/gal). Each treatment 
~'Tas replicated three times on plots 1:Thich extend from a fence rou across an 
irrigation head di tch and in to the edge of an alfalfa field. The frozen-down 
grass grouth \'Tas removed from the plots before the chemical applications by burn­
ing in early November. A succession of heavy Sn01l1S, beginning immediately after 
burning off the plots, delayed the chemical applications until December at which 
time it "/as necessary to apply the spray on top of sno,'.I I."hich varied in depth 
from 4-12 inches. A ,'!arm rain mel ted much of the snO,'1 follm1ing the applications 
of chemical and there appeared to be no runoff from the plo ts. 

In May 1952, CivlU appeared to be considerably less effective than chlorate 
or Polybor-chlorate but the results improved as the season progressed so that 
by July the three chemical s looked about equally effecti ve and by September CMU 
ShOt'led better control of quackgrass at the highest rates tested. At that time 
the average percentage survival of quackgrass ,'las 52, 30, 25. 17, and 3 for the 
different rates of CMU, respectively, as compared to 22, 18, and 15 for differ­
ent rates. of chlorate and 30, 30, and 23 for the different rates of Polybor­
chlorate. 

All of the plots ,-rere retreated in October 1952 1'1i th amounts of chemical 
thought necessary to complete the eradication of quackgrass. Further observa­
tions of resul ts ''.Till be made in 1953. (Contributed by Division of v!eed In­
vestigations, :3PISAE, USDA, and Utah Agricul tural Experiment Sta.tion, cooper­
ating) • 

Control of Reed Canary Grass ,.ri th Soil Sterilan t Herbicides. TiIlJ!llons, 
F. 1 •• and 1ee, No 0. Reed canary grass (Phalaris arundinacea 1.) is rapidly 
becoming a serious problem along irrigation canals in Utah~ ~he grass develops 
berms which extend into the canal and the rank grot'lth hangs into the canal from 
midsummer on, greatly obstructing the flow of ,..rater. Spray applications made in 
early November 1951 compared mm at rates of 30, 45, 6o, 90, 'i:tnd 120 Ib/A, so­
dium chlorate at 480, 720, and 960 Ib/A, and Polybor-chlorate at 960, 1440, and 
1920 Ib/A. Each treatment \'.Ias replicated three times on plots 8tX33 feet along 
the canal bank. The fro zen-dolJIn grOl.'I1th of grass ,·ras burned off on one series of 
replicate plots before the spray applications while the treatments 1I1ere applied 
to the unburned gro'tlth in the other two series. One of the se series of plots 
';Jas 'burned off soon after the applications by an unknOim person ,..rhich resulted 
in destruction of most of the chemical and the loss of results from that series. 

In the spring of 1952 results appeared to be better from chlorate and Poly­
bor-chlorate but by September the results from Clvf(J 1,lere considerably bet ter than 
those from the other two chemicals. The average percentage survival of canary• 
grass in September "'as 68, 50, 55, 35, and 10 for the different rates of CMU as 
compared to 90, 90, and 83 for the different rates of chlorate and BO, 83, and 
55 for the different rates of Polybor-chlorate. The latter two chemicals appear­
ed to leach out of the soil rapidly, especially near the water line and to permit 
rapid recovery of the grass late in the season. CMU appeared to maintain its 
effectiveness quite \lTell even at the "Tater line. The results indicate that much 
higher rates of all three of the chemicals tested are required to kill canary 
grass along a continuously flot-ling irrigation canal than are necessary on quack­
grass in small irriga.tion ditches which carry water only periodically. (Contri ­
buted by Division of ~'Jeed Investigations, BPISAE, USDA, and utah Agricultural 
Experiment Station, cooperating). 
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PROJECT 3. HERBACEOUS RANGE "WEEDS 

Roger IvI. Blouch, Project Leader 

SLTA1MARY 

A total of ten abstracts dealing with the ecology and control of 
six herbaceous range weeds we!'e submitted for inclusion in this :rear's report 
of progress • . Eight of the abstracts were contributed by committee members, 
and two were contributed by non-committee members. Of the eight assigned 
members, four contributed abstracts and the remainder reported work progressing, 
but data as yet unreportable o 

For convenience in discussion, the weeds reported on have been grouped 
into the following three categories: 

Wee.9l Grasses 

The use of three chemicals was reported in controlling cheatgrass 
(Bromus tectorum and B. commutatus)on open rangeland. CMU, Oktone, and Chloro­
IPC all gave satisfactory control when applied to spring-germinating cheat. 
Perennial grama (Bouteloua gracilis) was not injured by Oktone orChloro-IPC, 
but the upper tolerance limIT wiilicMU appeared to be exceeded at rates above 3 
pounds per acre. In a companion study, residual life of Chloro-IFC on blue 
grama-cheatgrass range far exceeded any previous reports, following fall applica­
tion of the chemical. Excellent control of April-germinating seedlings occurred 
on plots treated the previous September. Cool temperatures were considered the 
major contributing factor. . 

Chemical and rr..echanical methods were employed in the control of 
mules-ear (Wyethia amplexicaulis). Deep moldboard plowing was found superior 
to tandem disking or duckfoot cultivating. Spraying with 2,4-D produced the 
same results more economically, however, and appears more feasible on a 
wider variety of sitese The latter treatment also permits spread of established 
native grasses, a savings over the full reseeding required in moldboard plowing .. 

Plantainleaf buttercup (Ranunculus alismaefolius)in mountain meadows 
has been successfully controlled by 2,4-D treatment. Late-bloom applications 
and a diesel oil-water carrier gave highest percent kill. The alkanolamine salt 
of 2,4-D v,'as somewhat superior to butyl ester. 

Conversely, the butyl ester of 2,4-D was found to be twice as effective 
as the amine form in controlling dyer's woad (Isatis tinctoria). Two treatments 
per year are needed to control this mustard family pest, as seed in the soil 
surface zone continues to germinate during the growing season. 

Poisonous Plants 

In an ecological and biological control study of Klamath weed 
(Hypericum perforatum), it was found that where Chrysolina. beetles had been 
released in 1948 that remarkable decreases in Klamath weed had resulted. At 
the same time a sharp increase in annual grasses was noted e Beetle releases 
later than 1948 showed no appreciable results by 1952. Other factors concerning 
the interrelationships between Klamath weed and its b~etle paraSite are also 
reported. 
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Laboratory and greenhouse studies have revealed that halogeton 
(Halogeton glomeratus) probably has a wide range of adaptability to sites. 
Halogeton-plants~ulate oxalates over a wide pH range in sand cultures, 
produce seed of high viability, and actually germinate more readily in an acid 
than in a basic medium. The ease with which halogeton may be grown under green­
house conditions is indicative of its tolerance to changes in site e 

Ecological studies of halogeton show that its spread is related to 
two factors, (1) the absence of perennial cover due to long depletion of range 
forage, and (2) the disappearance of other desirable halophytes due to insect 
depredations. Range recovery through careful management of dry a~d saline 
sites appears to be the most practical method of reducing halogeton populations. 

A screening test run "with 32 chemicals and combinations on halogeton 
stands proved that small auantities of dinitro-o-sec-amyl phenol definitely 
improve- the kill achieved'with 2,4-D. This is particularly true in pre-bloom 
or early-bloom stages. Promise was also shown by polybor chlorate, used alone 
and in combination with 2,4-D, CMU, and TCA. 

Airplane spraying provided an economical means of control of halogeton 
during 1952. A Cub spraying 3 gallons per acre and a Travelair spraying 7 
gallons per acre "'!Jere used. Again, 2,4-D plus dinitro proved superior, but no 
chemical was effective after plants reached full-bloom stage~ 
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REPORTS OF INDIVIDUAL CONTRIBUTORS 

Control of cheatgrass with spring applications of Chloro-IPC, Oktone, 
and CMUo Blouch; Roger and Fults, Jess. On the basis of success obtained 
with C-IPC against fall-germinating cheat, applications of 6, 12, and 24 pounds 
per acre were made on blue grama-cheatgrass range west of Fort Collins on April 
24, 1952. CMU at 3 and 6 pounds per acre and Goodrich Oktone (cyclic hydro­
carbon) at 6, 12, and 24 pounds were also used. C-IPC at 6 pounds gave 15-20 
percent control, 12 pounds yielded 80-90 percent control, and 24 pounds gave 
100 percent control. Oktone at 12 and 24 pounds gave 60-70 percent control and 
CMU at 6 and 3 pounds gave 100 percent control. Blue grama was not visibly 
injured by any treatment except the 6 and 3-pound rates of CWJ. All blue grama 
on the 6-pound plots was killed, but at the 3-pound level only slight die-back 
resulted, amounting to about 10-15 percent of the total grama stand. The 
lighter applications of C-IPC and Oktone did not give control, apparently due 
to the advanced growth stage (l~ to 2t inches tall) of the cheatgrass at time 
of application. Evidence of residual effect on fall-germination could not be 
proved or disproved, as late-summer drouth conditions prevented any fall 
sprouting of cheatgrass. (Colorado Agricultural Experiment Station, Fort 
Collins, Colorado.) 

Residual life of 3-Chloro-IPC on a blue grama-cheatgrass range. 
Blouch, Roger, and Fults, Jess. As reported previously, C-IPC effectively 
controlled fall-germinating Bromus tectorum and Bromus commutatus, without 
apparent injury to the residual stand of blue grama (Bouteloua-gracilis). This 
application was made September 19, 1951. When re-evaluation of the plots was 
made on April 22, .1952, it was found that C-IPC at. 12 pounds inhibited spring 
germination by nearly 90 percent, although the 6-PCU"ld plots showed only 10 
percent control. This finding supports other reported evidence that C-IPC has 
a longer residual life during the cool months of the year, presumably because 
of reduced microbial activity and lesser rates of evaporation. The blue grama 
on these plots was observed throughout the summer of 1952, and no inhibition of 
growth was observed. Forage on the treated plots was still green and succulent 
on August 1, whereas the non-treated cheatgrass areas surrounding the test area 
were dry and useless for grazing by June 15. (Colorado Agricultural Experiment 
Station, Fort Collins, Colorado.) 

Chemical and mechanical methods for controlling mules-ear. Doran, 
C. 1;'1[. Mules-ear (Wyethia amplexicaulis) is used to some extent by livestock, 
but it is generally considered an undesirable range weed because it dries up 
after flowering in midsummer. The weed is especially aggressive on heaV'J 
soils. Weed control demonstrations on the Routt Forest in Colorado in 1950 
and 1951 showed that moldboard pl~wing to a depth of 6 to 8 inches in July 
reduced the nQmber of mules~ear plants 85 percentg Drilling to grasses such 
as timothy, smooth brome, orchardgrass, intermediate wheatgrass, or tall 
oatgrass either immediately after plowing or in late fall (October) resulted in 
fair to good grass establishment by 1952. Tandem disking 2 to 3 inches deep 
resulted in little or no reduction in mules-ear, and reseeded grasses failed, 
or produced only very poor seedling stands by 1952. Shallow plowing with a 
light duck-foot cultivator was also tested~ This type equipment undercut about 
4 inches deep) but slid around some of the thick roots~ It reduced the number 
of mules-ear pla~ts 40 percent, but reseeded grasses were very sparse a year 
later" Deep moldr~board plowing was the only effective mechanical method of kill ­
ing mules-ear and creat.ing a suitable seedbed for successful reseeding. 
Naturally, deep plowing is an expensive and impractical operation on rough range­
land, especially where clay soils are often too wet or too dry to plow effectively. 



Spraying mules-ear with 2,h-D appeared much more efficient and 
feasible. Test plots sprayed with 2,4-D ester, 2,4,5-T, or an equal parts 
mixture of the two chemicals killed 95 per cent of the mules-ear plants. The 
chemicals were applied at the rate of 3 pounds acid equivalent per acre with 50 
gallons of water on June 23, 1951 when the mules-ear was beginning to bloomo 
After spraying, native grasses greatly increased in vigor, and produced nearly 
3 tL~es as much herbage as untreated check plots. (Grasses on sample plots 
were clipped and weighed in September 1952). 

Some larger scale control projects are now being initiated. The Forest 
Service sprayed 240 acres of dense mules-ear in one park on the Routt Forest in 
the summer of 1952. A power wagon with 18-foot booms applied 205 pounds acid 
equivalent of 2,4-D and approximately 37 gallons of water per acre. Total cost 
of the job was $4 .. 68 per acre. (Rocky Mountain Forest and Range Experiment 
Station, Fort Collins, Colorado.) 

Chemical control of buttercup on mountain meadows. Cornelius, Donald 
R., and Graham, Charles A. Plantainleaf buttercup 1Rammculus alismaefolius) 
his been successfully controlled by use of 2,h-D on a mountain meadow at an 
elevation of 5,600 feet on the Lassen National Forest in northeastern Californiao 

Two pounds of the alkanolamine salt of 2,4-D in ~ gallons of water and 1/2 
gallon of diesel oil per acre, applied when the buttercup was in late bloom, gave 
100 percent control. The butyl ester form of 2,4-D was slightly less effective 
than the alkanolamine saIto Both forms applied at the rate of 2 pounds acid 
equivalent per acre gave better control than 1 pound acid equivalent per acre. 

Spraying with 1 pound acid equivalent of butyl ester of 2,4-D per acre 
at time of late bloom (June 20) killed 86 percent and the same treatment on 
May 20 at early bloom stage killed 73 percent. Tr..ree carr:i,ers at 10 gallons per 
acre were compared for appl~~ng 1 pound of butyl ester per acre. Diesel oil 
gave highest kill (95 percent), water-oil emulsion at proportion of 19 to 1 was 
intermediate (91 percent), and water alone as a carrier was lowest (86 percent) 
in kill of the buttercup. (Contribution of California Forest and Range Experiment 
Station, Berkeley, California.) 

Control of dyer's woad with herbicides. Lee, W.O. and Timmons, F. L. 
An experiment was started in 1951 comparing 2,Ii-D in amine and ester forms at 
rates of 1/2, 1, and 2 lblA acid equivalent.. Retreatments of surviving woad and 
new plants developed from seedlings were made September 28, 1951, May 2 and 
June 27, 1952, using the same chemical and rate in each case except that the 
rates of 2,4-D in amine form were doubledo A second experiment was started on 
new plots May 2, 1952 and retreatments were made on June 27. 

Results in the two experiments showed that twice as much 2,4-D in amine• form as in ester form was required to give an equivalent degree of control. Only 
the highest rates tested, 2 IblA as the ester and 4 IblA as the amine, consistently 
killed 90% or more of the woad plants. After each spray application the plots 
became reinfested by a thick emergence of seedlings which necessitated the 
repeated applications twice each season. Results to date indicate that the con­
trol of woad (Isatis tinctoria) will require one or ~vo spray applications each 
year for a period of several years until all seed in the surface soil is 
germinated and the plants killed before new seed can be matured. If the seeds 
of woad remain viable in the soil as long as some species of mustard, final 
elimination of an infestation probably would require repeated spray treatments 
for many years. (Contributed by Division of Weed Investigations, BPISAE, USDA, 
and the Utah Agricultural Experiment Station, cooperating.) 
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Ecology and control of Hypericum perforatum. Tisdale, E. W. and 
Hironaka, M. In 1952, the field work initiated in 1951 was continued. Several 
new sites were studied in addition to those established in 1951. Two sites on 
which Chrysolina gemellata beetles were released in 1948 showed remarkable 
decreases "of Hypericum and great increase of annual grasses. At one of these 
sites, several small patches of I!ledusa-head (Elymus caput-medusae L.) were found. 
Medusa-head is an aggressive, undesirable annual graSS:--Areas in wbich beetles 
were released later than 1948 had not shown any marked reduction of Hypericum by 
1952, although in nearly all cases the beetle populations have multiplied greatly, 
and effects on the weed stands are expected soon. 

The spread of Hypericum by seedlings in 1952 was almost nil. Since the 
establishment of the seedlings is dependent upon s~~er rains, the prolonged 
sumw.er drought of 1952 had a marked effect~ Adequate information on the spread 
of Hypericum by rhizomes is lacking, but studies to date indicate that rhhomes 
may be of minor importance. 

Under normal fall conditions, Hypericum produces basal growth upon 
which the adult beetles feed and deposit eggs throughout the winter. Due to the 
unusual fall conditions that occurred in 1952, little or no basal growth was 
produced. The effects which lack of fall growth of Hypericum may have on the 
beetles and on the plants themselves will not be known until the field season of 
1953. (Forest, Wildlife and Range Experiment Station, University of Idaho, 
Moscow, Idaho.) 

The effect of pH upon the seed germination and~xalate accumulation in 
halogeton. Bohmont, D.W. and Legg, J.W. In an effort to uetermine the influence 
of hydrogen ion concentration upon seed germination and the accumulation of 
potassium and sodium o~alates in seedling halogeton plants, a series of experiments 
were conducted using nutrient water cultures, nutrient sand cultures and natural 
soil from 4 different locations. The washed quartz sand experiment was conducted 
in glazed crocks, the soil in 4-inch clay pots, and the nutrient water culture 
experiment in I-quart Mason jars with an aeration tube placed in each jar. All 
experiments were conducted in the greenhouse at temperatures ranging from 70 to 
80 degrees Fahrenheit. The nutrient solution proposed by Arnon and Johnson 
(Plant Phys. 17:42) was utilized in the cultures, and tap water was used to 
maintain growth in the soil experiment. A pH of 4.0, 790, 8.4, and 9.0 was main­
tained by periodiC adjustment in the nutrient solutionsc The 4 soil types selected 
differed in pH and were as follows: Quarry limestone and soil - pH 6.9, Mountain 
soil - pH 7~0, Sherman granite sand - pH 7.6, Laramie river sand - pH 8.0. 

Halogeton seed was ge~minated on blotter paper to which the 4 nutrient 
solutions were added. Each treatment replication contained 15 halogeton seed. 
The experiment was repeated 3 times with 4 replications being utilized each time • 
The seed germination percentage ranged from 72 to 94. As the pH level increased 
above 4~0, the percentage germination decreased, the lowest germination occurring 
at a pH of 9.0. By statistical analysis a pH of 4.0 was found to cause signif­
icantly better germination than the neutral or alkaline treatments. Three healthy 
halogeton seedlings were washed with distilled water and transplanted from the 
blotter paper to each treatment replication~ The nutrient water culture did not 
support halogeton seedlings for any length of time. After one week the trans­
planted seedlings in the nutrient water culture with a pH of 400 were dead, the 
seedlings in the neutral culture died within 2 weeks, while those in the treatment 
with a pH of 8.4 and 9.0 remained alive over a 30-day period. The sand cultures 
watered every 2 weeks with the nutrient solution appeared to be the most practical 
approach to growing halogeton under greenhouse conditions. All plants in all 



treatments were still alive after 105 days, at which time the experiment was 
terminated. Al though the stems of the halogeton plants tended to shrivel and dry 
at the ground level, the rest of the plant appeared succulent and normal. The 
plants growing at the lower pH grew more profusely than at the higher pH levels. 
While the plants survived in all types of soil used in the experiment, no 
measurements were taken due to the obvious differences in the soil fertility~ 

The oxalic acid content was determined on all surviving plants growing 
in the sand cultures, 105 da~TS after transplanting. Oxalic acid was lowest in 
the plants which grew at a pH of 4.0 and was highest in the alkaline conditions 
of pH 9.0. A pH of 7.0 and of 8.4 produced intermediate amounts of oxalates, as 
shown by the following table. 

pH Treatment Percent C204 

4,,0 6.62 
7.0 12.82 
8.4 11.09 
9.0 14.31 

While these data are not conclusive they do indicate that (1) Halogeton 
may have a wide range of adaptation. (2) Halogeton seeds have a high degree of 
viability. An acid environment significantly increased the percentage germination 
compared to the neutral or alkaline environments. (3) Halogeton plants accumulate 
oxalates over a wide range of hydrogen ion concentrations. (4) It is possible 
to grow halogeton plants under greenhouse conditions. (Contribution of Wyoming 
Agricultural Experiment Station, Laramie, Wyoming.) 

Ecolo~J and control of Halogeton. Tisdale, E.W. and Holl, R.H. 
1)ijork on this project is continuing.. Seed longevity studies are underwa~T, and 
more exact information is being sought regarding the nature and methods of seed 
disrersal. An intensive study is being made of the germinating qualities and 
requirements of the normal "black" form of seed and of the nature of the "brown" 
form, Studies of reseeding as a means of halogeton control are continuing, as are 
studies of the factors involved in the depletion of certain perennials, especially 
shadscale. 

Preliminary tests indicate that little seed remains viable for longer 
than one :year in the field or t:b.ree years stored at room temperatures. 

Further study has emphasized that in Idaho, halogeton reaches dangerous 
proportions only on sites where perennial cover is absent or depleted. An~T factors 
causing depletion or destruction of the pererillial vegetation leaves the area ripe 
for invasion by halogeton. It is well, therefore, to attempt to reseed only well­
adapted sites. Until adapted species are found or reliable methods developed for 
seeding native species, the best policy appears to be to manage saline and very 
dry sites in such a manner as to allow the recovery of the native, salt-tolerant 
species already present. 

The problem of insect depredations on native perennial species is complex, 
and its relationship to grazing pressure, plant vigor and weather conditions has 
received little attention. It appears doubtful that insects alone are the sole 
cause of serious depletion of native range vegetation. Various com~inations of 
circumstances, involving heavy grazing and/or unfavorable weather, and a multiplic­
ity of insects may allow a given insect to exert a destructive pressure far greater 
than would under normal conditions. 



Further examination has shown that the snout moth (Eumysia sp.) is not 
alone in attacking the shadscale (Atriplex confertifolia) stands-or-the Raft 
River Valley. A scale insect (ortheZia-ann~isalso present and attacks the 
plants below the root crown, sucking out the--plant fluids. Although the particular 
species of snout moth involved has not been previously collected, both insects 
are thought to be endemic, Similar insects have been observed in shadscale stands 
in other parts of Idaho, and other range plants are similarly affected. A special 
study of this phase of the problem is being undertaken in cooperation with the 
Entomology Department of the Idaho Agricultural Experiment Station, (Forest, Wild­
life and Range Experiment Station, University of Idaho, Moscow, Idaho.) 

Chemical screening tests in halogeton control. Burge, l,ee M. A total 
of thirty-two different chemicals- and combinations of chemicals were used in plots 
established within a twenty acre fenced area. Livestock did not have access to 
the plots, but rodents were not excluded. The plots were set up on the basis of 
representing normal terrain under actual field conditions, and for this reason 
they measured between 1/2 and 1 acre in size. 

Low volatile esters used at one pound acid per acre in water alone, and 
in water and emulsifiers, proved unsati.sfactory. Two pounds of low volatile ester 
in thirty gallons of water per acre in combinations with either summer oil or 
multifilm produced corresponding results to other forms of 2,h-D esters in general 
use. Low volatile ester acts much slower on Halogeton than other forms of 2,4-D. 
Plants remain soft and pliable after treatment for a longer period. Low volatile 
2,4-D ester applied to pre-bloom Halogeton at 2 pounds acid per acre in combination 
with one pint of commercial dinitro-o-sec amyl phenol and one quart of summer oil 
in 30 gallons of water gave excellent control. Low volatile 2,h-D ester at 2 
pounds and 1/2 pint multifilm applied the same day on pre-bloom growth in 30 gallons 
of water produced economic results comparable to other 2,h-D r s in general use. 

Isopropyl 2 j h-D esters in combination with commercial dinitro show 
corresponding results to low volatile 2)h-D and dinitroo A small amount of dinitro 
definitely aids the kill with 2,h-D ester when applied to Halogeton in early bloom. 

Three quarts of dinitro in combination with one quart of summer oil in 
30 gallons of water applied to early bloom Halogeton on relatively level ground 
produced 100 percent kill. The same experiment substituting 1/2 pint of multifilm 
for summer oil and 50 gallons of water on a rough gravel dump area gave corresponding 
results except that definite misses were evident due to unavoidable boom whip. 

A n~~ber of other materials have shown promising results 1 the best being 
polybor chlorate alone, or in combination with 2Jh-D, Cfu.1U and TCA, Polybor chlorate 
at ho pounds in combination with 2,h-D ester at one pound in ho gallons of water 
per acre on small blooming plants in 1951 produced a 100 percent h~ll, and resulted 
in a 90 percent reduction in plant population in 1952p (Contribution of Nevada 
State Department of Agriculture, Reno, Nevada.) 

Economic control of halogeton by airplane spraying. Burge, Lee M. 
A Cub plane was used to apply 3 gallons of material per acre and the larger Travel­
air to apply 7 gallons per acre of chemical and carrier, to plants of halogeton. 
Young plants up to 1/10 bloom sprayed in July, using 3 end 7 gallons per acre at 
a concentration of 2 pounds acid 2,4-D ester and 1 pint multifilm or 2 gallons 
summer oil per 100 gallons resulted in economic control. 

Plants 1"-9" responded more slowly than seedlings. As the plants 
developed in size and as blooming increased, 2,h-D proved correspondingly ineffective. 
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Dinitro added to 2,4-D ester responded in identical proportion to those experiments 
with ground applications. u"-811 partially blooming plants sprayed. late in July 
with 2.6 pounds of 2,4-D acid per acre in combination with 2 gallons of summer oil 
to 50 gallons of solution gave exce:lent results at 3 gallons per acre Q Early in 
August blooming plants 611 -1011 tall sprayed with 2,4-D ester :;tt two pounds acid and 
one quart dinitro in three gallons of water gave an excellent kill~ Small plants 
4"-6" tall in early bloom responded well toa formulation of one pound 2,4-D ester 
per acre in combination with It pints dinitro in three gallons per acre. 
(Contribution of the Nevaqa State Department of .Agriculture, Reno, Nevada) 

• 
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PROJECT 4. UNDESIRABL.J.: V,iOODY PLANTS OF FORiST AND RANGE LAND 

Oliver A. Leonard, Project Leader 

There were seven abstracts subm.itted for inclusion in the report on 
the control of undesirable woody plants of forest and range lands. Progress 
is evident in determihing how to use chemicals effectively in controlling 
woody plants. It is also evident that some woody plants are not likely to 
be controlled by aircraft application of herbicides that are in common use; 
on the other hand, the use of aircraft will continue to increase and will 
include areas and brush types that are not now being sprayed e The types of 
brush not controlled by aircraft application can generally be killed by the 
basal spray method J provided this method is economically feasible. There 
appear to be very few woody plants that cannot be killed by the basal spray 
procedure. 

There are many species of woody plants that are not likely to be killed 
by single applications of foliage sprays and some reapplication is generally 
necessary, even with basal sprays, in order to kill all of the plants. Re­
peated foliage applications result in a gradual weakening and death of the 
woody plants. Although most of the data is on the use of 2,4-D and 2,4,5-T, 
there is some indication that Mep may find a place in woody plant control. 
Perhaps past results have shown little promise because ineffective formula­
tions were tested (such as sodium salt and butyl esters, or those in which 
no sticker-penetrants were added). eMU (3-(p-chlorophenyl)-1, I-dimethyl­
urea) is under test but few final readings have been obtained thus far. 

The ~ studies by the Bureau of Entomology and Plant Quarantine 
continue to be illuminating. ni1?..~ viscosissimum and g. 1-acus~~ respond 
to esters of 2,4,5-T under a variety of physiological conditions (such as 
late season spraying) if some spray additive is used (such as summer-oil 
emulsion, ionic and nonionic detergents, free and combined fatty acids, 
propylene glycol, and various sticker-spreaders). It is of very great prac­
tical importance to have sprays that give control over a broad range of physio­
logical conditions, not only because of convenience but because it is fre­
quently not possible to know the precise physiological condition of the plants 
that are being treated. Respray of the above species were usually 100% suc­
cessful. 

Although Ribes roezl_~ has been easy to kill with 2,4-D under favor­
able growing conditions, it has been difficult to kill the root crown in 
late seas9n spraying or in association with heavy brush stands. Varietal 
forms of this species react differently to formulations of 2,4-D and 2,4,5-T. 
A new amine of 2,4,5-T looks promising for late season spraying and a butoxy­

• 	 ethanol ester of 2-methyl-4-chlorophenoxyacetic acid gave a 100% kill in 
one test in August. As time goes along, more consistently effective sprays 
are being found. 

The basal spray procedure continues to be more consistently satisfac­
tory than foliage spraying; 2,4,5-T appears more consistent than 2,4-D and 
also helps by increasing the aromatic content. Basal sprays are generally 
satisfactory on most species of woody plants, especially those that sprout 
close to the crowns. Removing some soil around the crowns before spraying 
apparently insures a more complete kill than when the soil is not removed. 
Evidently the effectiveness of the basal spray is largely dependent on the 
killing that is accomplished by the spray mixture running down the roots be­
neath the surface of the soil. 
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California tests indicate that poison oak (Rhus diversiloba) 

is not likely to be killed by single applications of 2,4-'D or 2,4,5;-'1'; 

however, a high degree of kill may be obtained by a second application. 

The importance of a sticker-spreader-penetrant is emphasized, particularly 

when the amine formulations are used. Evidently poison oak is sensitive 

to both 2,4-D and 2,4,5-T, although the latter may be slightly superior. 

In these tests the amine and emulsifiable acid formulations appeared to be 

superior to the esters. 


Errata 

Some changes in the data on p.73 of the Research Progress Report 

of the 13th Western Weed Control Conference is requested, so as to present 

the da,ta Vlat are being used in the "year-around" field operations on 


,Berb,ris fendleri. The data in the follov 'ing table may be user as a basis 
for recorrnnendatio"ns on the control of barberry, and Fere obtained by L.VlT. 
Melander and E.A.Lungren. The information in the follovdng table "".'as ob­
tained in the San Juan Basin in Colorado em old-mature (normal) barberry 
plants grovJing on level and hilly rocky soil. He are glac1 to have this 
information on highly effective foliage ancl dormant sprays, a goal ,,'hich 
we hope to approach on other species of 1(.loody plants. 

PLANT TREATNENT KILL z % 
Stage ; Type Date Formulation Cone. Dose Diluent: 'lbJP?/Root 

Active :FS 1949-51 LE 2,4-D 106 AHG 2.9 Water 100/99+ 
PPA 

Active :FS 1950-51 HE 2,4-D 1.6 AHG 2.9 Water 100/99+ 
PPA 

Dormant:DS 1949-51 BK' 2,4-D + 14 AHG 14.3 Oil 100/99+ 
2,4,5-T PPA 

Dormant:DS 1950-51 HE 2,4-D 14 AHG 14 Oil 100/99+ 
PPA 

• 
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REPORTS OF INDIVIDUAL CONTRIBUTORS 

A comparison of selectiy~herpicide~ for £2ntrol of sagebrush on north­
eastern California rangeland . .. _Cornelius, Donald R., and Graham, Charles A. 

Various forms of 2,4-D and 2,4,5-T were tested for sagebrush control on range­
land at elevation of 5,600 feet on the Lassen National Forest, California. The 
different herbicides were applied in emulsion with 9~ gallons water and ~ gal­
lon diesel oil per acre June 1951 and results were determined in August 1952. 
Percentage kill of the sagebrush for the different forms at 2 pounds of acid 
equivalent per acre was as follows: butyl ester of 2,4-D, 99; butoxyethanol 
ester of 2,4~D, 99; and butyl ester of 2,4,5-T, 96. One pound acid equivalent 
of 2,4-D for different forms gave percentage kill as follows: butyl ester, 83; 
butoxyethanol ester, 97; isopropyl ester, 87; and sodit~ salt, 97. 

When considered with results for previous years, butyl ester of 2,4-D 
has consistently given excellent control of sagebrush. Isopropyl ester and 
sodium salt of 2,4-D and butyl ester of 2,4,5-T have given erratic performance; 
therefore, t.he butyl ester form of 2,4-D would be preferable to these other 
three herbicides. The results herein reported are the first for butoxyethanol 
ester of 2,4-D at this location. The 1 pound rate for this low volatile ester 
promises to be superior to the 1 pound rate of butyl ester. If such fav~rable 
results continue through tests now in progress, it may be possible to change 
from the generally recommended use of 2 pounds of butyl ester per acre to 1 
pound of the butoxyethanol ester. 

Three :species of sagebrush were includeq in this test. The average 
percentage control by species for all treatments was 83 for big sagebrush 
(Artemisia tridentata); 88 for black sagebrush (Artemisia arbuscula); and 91 
for silver sagebrush {Artemisia ~~). U.S. Forest Service, California Forest 
and Range £Kperiment Station. 

The effect of two applications of 2,4-D and 2.4,5-T on poison oak 
(~hus diversiloba). Carlson,C.E., Leonard,O.A., and Osborn, L. - This project 
was initiated in 1950 by the State Division of Forestry in cooperation with 
the Farm "dvisor of Yuba County and Robert Watwood of the 1-ionsanto Chemical 
Company. A series of 9 plots of approximately 1/4 acre each were sprayed with 
various chemicals. The test was continued in 1951 by the authors and the data 
in the table were collected in September of 1952. 

The plots were established at about 1400 feet elevation in the 
Sierra foothills in Yuba County. The poison oak was dense, and uniform in 
distribution and size (70% crown cover), with the plants being 5 to 6 feet 
tall. When the plots were sprayed in 1950, the plants were starting to bloom 
and were fully leafed out. The growth was considered to be vigorous. 

During 1951 a check of the results showed a maximum degree of com­
plete top kill of about 20%. The effect of the 1950 treatments on the four 
plots that were selected for retreatment are shown in the table. The amine 
of 2,4,5-T (1950 test) resulted in the poorest kill of the plots that were 
selected for retreatment. Referring to the results of the top and root kill 
obtained by the retreatment in 1951, the results on some plots were highly ef­
fective. There are some unexplained discrepancies that appear in the data; 
however, the effect of the initial treatments may have a very definite bearing 
on the final results. Two applications with the amine of 2,4-D gave a high 
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The effect of two applications of 2,4-D and 2,4,5-T on poison oak. The first application was made on April 17-18, 1950 
and the second application on May 21, 1951. Plots were on the Carmichael ranch on the Brownsville Road, Stanfield Hill, 
in Yuba County. Readings were rr~de on Sept. 16, 1952. 

Treatment in 1950 Treatment in 1951 

Formulation Diluent Pounds Top/root Fornrulation Diluent Pounds Gal. Top/root 
per acre killz % I acre L acre kill! ~ 

IE "',I-D 
LE ?,4-D 

Diesel 
Diesel 

4 
l~ 

ll/3 
11/3 

LE ?;l,-D 
HE ') ,!·-D ?% 

Diesel 
Diesel + 11A 

1· ?O 85/L'7 
96 /83 

0.33% . (single plants) 
LE 2,ll-D Diesel l· ll/3 HE ?,1-,5-T '/fa Diesel + WA 59/39 

0.33% (single plants) 
Amine 2,4-D 
Amine 2,4-D 

\vater 
Water 

~ 
4 

?0/13 
20113 

~lTIine ? ,r-D 
Arin.e ;/,l-D 

2$ Diesel + 1:!A 
Z!o Diesel + HA 

II 
1<. 

80 
SO 

98 /86 
58/34 

& AmInate 10 
Amine 2;4-D 
Amin:e 2,h-D 

~vater 

Water 
4 
h 

20/13 
20/13 

, Amine 2,LI-D 
HE 2,4-D 

Z!o 
Z!o 

Diesel + WA 
Diesel + ':JA 

2 
2 

80 
80 

100/87 
88/64 

LE 2,l;.,5-T Diesel 4 12/3 LE 2,4-;5-T Dfuesel 4 20 93/85 
LE 2,4,5-T 
LE 2,4,5-T 

Diesel 
Diesel 

4 
4 

12/3 
12/3 

Ammate 
Emulsifiable 

2% 
2% 

Diesel + V!A 
Diesel + WA 

160 
2 

80 
80 

67/L. 5 
100/98 

acid 2,4,5-T 
LE 2,4,5-T Diesel 4 12/3 Suspended 2% ~neral Seal Oil 2 80 l.2/15 

Amine 2,4,5-T 
Amine 2,4,5-T 
Amine 2,4,5-T 

lvater 
Hater 
VJater 

4 
4 
4 

5/3 
5/3 
5/3 

acid 2,4,5-T 
An".ine 2,4,5-T 
HE 2,4,5-T 
Arr.ine 2,4-D 

Z!o 
2% 
2% 

Diesel + l'vA 
Diesel + WA 
Diesel + iilA 

4 
2 
2 

80 
80 
80 

95/70 
47/27 
26/8 

1tlA-"r means wetting agent (NWC-l of Colloidal Products Corp. was used). LE--means the lower esters (isopropyl used). 
HE--menas the heavy esters (propylene glycol butyl ether esters used). Emulsifiable acid 2,4,5-T was A.C.P. L-120. 
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degree of kill, except when Arnrnate was added; however, the amine of 2,4-D 
gave poor results when it followed a treatment with the 2,4,5-T amine. On 
the other hand, the 2,4,5-T amine followed by the reapplication of the same 
material with a sticker-penetrant gave a moderately high kill. The 2,4,5-T 
amine appears to be very effective on poison oak when used with a sticker. 
The amine of 2,4-D was not as effective as a second application, because the 
initial kill was poor. Evidently the amine of 2,4,5-T when used with a sticker 
is inherently more effective on poison oak than the amine of 2,4-D. The esters 
appear to be somewhat inferior to the amine forms in these tests. The emulsi­
fiable acid of 2,4,5-T, which gave the highest kill of any treatment, bears 
further investigation. It appears that the amine of 2,4-D (when used with a 
sticker) can effectively control poison oak and was the least expensive material 
used~ These applications were made at the optimum time for spraying, and would 
not necessarily hold for other dates of application. (Calif q Division of For­
estry and University of California.) 

Gomparative effectiveness of 2.4.5-T on velvet mesquite when a,PElieg 
by airplane in different formulations~arriers! and vol~ Glendening,Geo.E. 

Analysis of the data from 36 5-acre test plots sprayed by airplane in 
late May 1951 and observed in August 1952 reveals the following with respect 
to per cent actual plant kill and per cent top kill: 

(1) On the Santa Rita Experimental Range where 3/4 Ib/acre A.E. PGBE 
ester of 2,4,5-T and triethylamine of 2,4,5-T were applied at 5, 10, and 20 
gal./acre in 1:3 and 1:7 diesel oil/water and in 1:3 and 1:7 nontoxic oil 
(Helix #15)-water emulsions: (a) Mean kill with ester was 33% and with amine 
salt 22%, with difference significant at 1% level of probability. (b) The 1:3 
oil/water ratio was superior to the 1:7 ratio with difference significant at 
5% level. (c) Difference between mean per cent kill with 5, 10, and 20 gall 
acre volume, and between diesel oil/water and Helix oil/water emulsions are 
not significant at 5% level although means obtained indicate that per cent 
kill increases with volume and that diesel oil was superior to Helix. 

(2) When the data from replicate tests comparing the ester and amine 
at 5, 10, and 20 gal/acre volume as 1:3 diesel oil/water emulsion at two addi­
tional sites in Santa Cruz County, Arizona, are treated together with the data 
from the same components of the Santa Rita tests: (a) Differences in actual 
plant kill due to formulation, volume and site are not significant at the 5% 
level, but site contributes greatest Mean Squared Variance, and volume con­
tributes the least. (b) No difference in per cent top kill due to formulation, 
volume, or site is significant at 5% level, but volume was source of greatest 
variance and formulation was source of least, 

Conclusions to be drawn are: (1) PGBE ester was superior to amine and 
1:3 ratio is superior to 1:7 ratio with respect to actual plant kill of vel­
vet mesquite on a single site, (2) some factor associated with site has 
greater effect on actual kill than formulation or volume, and (3) volume or 
coverage has greater effect on top kill than on actual plant kill. (A con­
tribution from Southwestern Forest and Range Experiment Station, Tucson, 
Arizona. ) 
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Chemical tests on cactus and burroweed. Roach,M ~., and George E. 
Glendening. CACTUS - A variety of herbicides has been tested on cholla 
cactus (Opuntia fulgida and Q. spinosior) and prickly pear (Q. ~ngelmanni) 
in southeastern Arizona during the past five years. Tests show that complete 
wetting of the foliage of both prickly pear and cholla is necessary to obtain 
satisfactory plant kills. For this reason, effective spraying of cactus re­
quires high volume and individual plant treatments. Application rates used 
for the herbicides discussed in the following paragraphs vary with plant size, 
but average approximately 1 pint per plant for prickly pear and 1 gallon per 
15-20 cholla plants. These rates are about minimum for the si.ze plants on 
the test plots. 

The five most effective herbicidal mixtures tested to date are: 
(1) 1.1% DNOSBP in diesel oil. This material has resulted in average kills 
of approximately 90% on both prickly pear and cholla, (2) 1/2 to 3/4 Ib/gal 
of TCA in water. One-half pound TCA per gallon is effective on prickly pear. 
For cholla, TCA is more effective at 3/4 Ib/gal of water, (3) 2,4-D ester at 
3,000 ppm A.E. plus 1% DNOSBP in diesel oil. This mixture has proved effec­
tive on cholla, but results have been erratic on prickly pear. (4) 12,500 ppm 
A.E. 2,4-D acid or ester in diesel oil have produced kills averaging 87% on 
cholla. At concentration of about 20,000 ppm A.E. 2,4-D ester in a 1:4 oil 
and water emulsion has produced comparable kills on prickly pear, (5) 10,000 
ppm 2,4,5-T ester in diesel oil. 

Several other mixtures, not so completely tested, show promise. In 
one unreplicated treatment 10,000 ppm A.E. 2,4,5-T amine in water gave a 100% 
kill on cholla. In another, 10,000 ppm A.E. 2,4-D acid in diesel oil pro­
duced an average of 70% kill on cholla, while on prickly pear a 1:4 oil/water 
emulsion was superior to straight oil as a carrier. Six tests of 5,000 ppm 
2,4,5-T ester on cholla gave an average kill of 67% as opposed to 82% kill 
at 10,000 ppm. 1.5% PCP in kerosene or diesel oil was effective on cholla 
but not on prickly pear. 

BURROWEED - Burroweed studies evaluated this year have shown the 
same erratic response to hormone herbicides applied as low volume foliage 
sprays as reported for the past four years. Response to herbicides has varied 
from year to year and from plot to plot. On the basis of tests made during 
the past two yearsj results have been discouraging with kills running less 
than 50% in all cases. Little consistent difference in effectiveness of 2,4-D 
and 2,4,5-T has been noted. Though yielding poor results in our recent tests, 
1 Ib/acre A.E. 2,4-D ester in 5 gal/acre of 1:4 diesel oil-water emulsion 
has produced effective kill on some areas and is being tentatively recommended. 
On the basis of one year's results, MCP appears to be worthy of further tests 
on burrowaad. (Southwestern Forest and Range Experiment Station, Tucson, 
Arizona.) 



Deyelo'Pments in chemical methods of P.ibes suppression in the '~estern Sta.tes 
during 1952. Moss, V. D., Q,uick, C. R., Burrill, 'If. S" and Offord, H. R. 
Progress in developing improved chemical methods of ribes suppression for the 
control of "rhi te pine blister rust C9.;:onarti'llJIl ribJ.cola Fischer) is here summar­
ized to show results of 1951 tests and the scope of work undertaken during 1952. 

In the T.,hite pine forests of TA)'ashington, Idaho, and I~'ontana, 2,4,5-T is 
needed for satisfactory kill of Rib e s viscosissimum and la.custre, the two princi­
pal specie s occurring in this re·gion. The 1951eXperimentson these two species 
were chiefly with uniform dosages of aqueous foliage sprays of commercial esters 
of 2,4,5-T, first al')ne and then 1,rith the addition of various amounts of sUmmer­
oil emulsion, solubilized petroleum oil, ionic and nonionic detergents, free and 
combined fatty acids, propylene glycol, and several combinations of these spreader­
pen·::; trant-sticker materials- In general the kill of ribp.s bu~hes \oras incr8ased 
by these adjuvants, especially on l~,custrQ, Cl.nd in applications made lat e in the 
season 10Irhen plant gro",th begins to slC",r dO\oJn. For use in large pow'er sprayers 
0.1 percl'mt of a solubili zed oil containing freA and combined fHtty acids was 
preferred to 1 percent summer-~il emulsion because of convenipnce in hClndling a 
small volume of mat erial and the Imr cost per gallon. For knapsack-spray "rork 
1 percent of summer oil plus 0.1 pFlrcent of propylene glycol was fp..vored, bec~1.Use 
this mixture [-tids in marking, in lubric?"tion of the trombone pump, and in adding 
a penetrant-spreftder and a hygroscopic agent to the aqueous 2,4,5-T. Respray of 
sprouting rib e s with aqueous 2,4,5-T at 1,000 and 2,000 p.p.m. of acid equivalent 
1 year later 1110S u9up.lly 100 percent succ ossful. At g pounds of 2,4,5-T acid p er 
acre--the highest dosage us ed in 1951--no signific?~t reduction was noted in the 
viability of ribes seed collp.ct ed from tho t est plots. 

From June through Sept ember 1952, in north0rn Idaho, the toxicity of long­
chain (low-vol1'l.tile) and short-chain (volatile ) esters of 2,4,5-T and the volume 
of spray in relation to th0 effectiveness of a specific dosage of 2,4,5-T were 
studied in additional field tests on l~custre ~nd viscosissimum. At the end of---.----­
the season the plots given a high volume of spray were showing the most damage ; 
ho,,'ever, no significant comments can y0t be made About the relative merits of the 
several est ers. 

In the suga r pine forests of C~lifornia p,nd Oregon, the 1951 1ft/ork '''ith 2,4-D 
and 2,4, 5-T consisted of 161 tests of A.quoous foliage sprEl.ys p..nd 140 t ests of 
basal-st em sprA.ys. Plots replicated throughout the season were compA.red as fol­
lows: Aqueous foliage sprays containing sodium and amine salts of 2,4-D; long­
and short-chain esters of 2,4-D, 2,4,5-T, and mixtures of the two; the butoxy­
ethanol ester of 2-methyl-4-chlorophenoxyacetic acid; emulsifiable acid of 2,4-Dj 
and special formulations of a mixture of 2,4-D and 2,4,5-T containing a high p pr­
centage of emulsifier plus Diosel oil up to 10 percent by volume. Basal-stem 
treatments were made with 1, 2·5, fmd 5 p 8rc ent of long- and short-chain esters of 
2,4-D, 2,4,5-T, a.nd mixtures of the two in Diesel oil. Comparisons were concerned 
with active ingredient, oil diluent , l ength of basal stem treat ed, and sea.son of 
application. 

Noteworthy results t,rith foliage sprays are as follow's: Rib e s roezli is high­
ly sensitive to 2,4-D and easy to kill ",ith all spray formulCl.tions of 2,4-D Or 
2,4.5-T during the p eriod of vigorous early-season growth. No formulation or type 
of thes e compounds thus far tested on this species hB.s shown consistent and satis­
factory kill of the root crot<m when applied as a dilute foliage spray in midseason 
and l~te season. 

http:sprEl.ys


Repeated defoliation with low concentrations of 2,4-D have killed 
Ribes roezli. Exploratory aircraft studies were initiated to determine 
whether it might be possible to defoliate this plant using pellets containing 
a volatile ester of 2,4-D. The effect of the pellets was to cause some de­
foliation of the Ribes, but with improved procedures and repeated defoliation 
kills of the Ribes may be accomplished by aircraft application with little in­
jury to forest. 

Research at the Southwestern Forest and Range Experiment Station in 
Arizona is yielding valuable information on the control of woody plants in that 
area. Results from the aircraft spraying of velvet mesquite (Prosopis juli­
flora var. velutina) have been variable, with site having a greater effect on 
kill than either formulation or volume of spray. Volume of spray had a greater 
effect on top kill than on actual kill of the whole plant. On one site the 
PGBE ester of 2,4,5-T was superior to the amine formulation and the 1:3 Diesel 
oil/water ratio was superior to the 1:7 ratio. The evidence, though not signi­
ficant, indicated that Diesel oil was superior to Helix oil/water emulsions. 
Similar evidence on other woody plants is indicated in some California tests. 

These workers have also found a number of chemical combinations that 
are effective on cholla (Opunti~ fulgida and Q. spinosior) and on prickly pear
(Q. engelmani). Complete coverage is required for successful spraying. High 
degrees of kill were obtained with DNOSBP, 2,4-D, and 2,4,5-T in Diesel oil 
and TCA in water. In one test the amine of 2,4,5-T in water killed cholla. Bur­
roweed (Haplopappus tenuisectus) continues to be a problem and results have 
been erratic. Present tentative recommendations are to use lIb/acre acid 
equivalent of a ?,4-D ester in a 1:4 Diesel oil-water emulsion. 

Research on the control of big sagebrush (Artemisia tridentata) in 
Wyoming indicates that the best present treatment is using 1 pound per acre of 
a 2,4,5-T ester in 3-5 gallons of Diesel oil. Kills with 2,4-D have been in­
ferior to those obtained with 2,4,5-T, but these do not include more recent 
tests with other diluents and combinations. The proper time to spray is deter­
mined by observing the growth development of associated vegetation as well as 
the plants to be sprayed. An important advantage gained by spraying was that 
grass production doubled following a 60% kill of the sagebrush and almost tri­
pled following a kill of 95%. The increase in forage was enough to pay for 
the spraying in 5 to 7 years. 

Research in northeastern California indicated somewhat different re­
sults than were obtained in the Wyoming tests on sagebrush. The species in­
volved in these tests were Artemisi~ tridentata, ~. arbuscula, and!. ~. 
Kills up to 99% were obtained with 2 pounds per acre of either the butyl or 
butoxy ethanol esters of 2,4-D and 9$% kill with the butyl ester of 2,4,5-T. 
The spray mixture was not the same as used in Wyoming and may account for the 
difference in the results. This mixture consisted of ~ gallon of Diesel oil 
and 9 gallons of water per acre; however, one should not lose sight of the 
possibility that the differences might be due to varietal differences, such as 
have been observed in California wj.th Ribes roezli. Some preliminary evidence 
in California indicates that the butoxy ethanol ester of 2,4-D was superior to 
the butyl ester, when applied at the rate of one pound per acre. 

Research and the use of chemicals for woody plant control is indicated 
from the Hawaiian report. The aircraft application of chemicals for woody plant 
control is becoming well established in areas where the major species are sen­
sitive and the brush is thick. Periodic spraJQng on an annual or biennial ba­
sis seems logical. Most of the spraying has been on areas where guava and sen­
sitive range weeds are abundant. A table is presented on the sensitivity of the 
more common woody plants to foliage and basal sprays. 
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Ribes roezli in associa.tion with hec'.Vy st~nds of mixed species of brush con­
tinues to be especially difficult to kill. Varietal forms of this species (south­
ern form on the Sierra N. F. and northern fOrm on the PIQmas N. F.) react diffRr­
ently to various formulations of 2,4-D. 2,4,5-T. and their mixtures. On the 
southern form aqueous sprays of the long-chain est ers of 2.4-D were bettt'lr than 
the short-chain esters. Moreover, a new amine formulation of 2,4,5-T looked 
promising for late-season spray work. 1!fuen mixtures of 2,4-D and 2,4, 5-T "rere 
employed on the northern f orm, the short-chain esters were ~t least as g00d as the 
1l'lng-chAin esters throughout the season. On nne fOlie.ge-spray plot a test of the 
butoxyethenol ester of 2-methyl-4-chlor cphonoxyncetic acid in August gave a sur­
prising 100 percent kill of B. rOAzli· 

Throughout the season. and especially for mid season and late-season treatmnnt 
of both formst basal-stem treatments continued to sho,", better kill e.nd lesa erra­
tic kill of bushes than foliage sprays. For June treatments 1 percent of these 
phenoxy compounds in oil 'llraa as g00 d as the 2· 5 Pond 5 percent, :orovided all stems 
".,ere thl'lroughly "ret. For late-season basal-steIn treatments 2,4, 5-T was more C0n­
sistent than 2,4-Dt and the long-chain esters were somewhat better than the short­
chain type, in killing roezli. On the northern form. increasing thE! aromptic 
content of the oil diluent improved the bush kill. Defoliation tests at the er.d 
of the third consecutive yOA.r of trofttmf'nt with ~queous 2.4-.D at 50 p.p.m. of acid 
equivfl,lent showed nearly complete kill on all plots. 

In 1952, 289 plots were established in C~lifornia. (1) to compare the toxi­
city of several of the long-chain esters of 2.4-D 8.nd 2,4.5-T with the short-chain 
esters in both fOliage I'md basal-stem sprays. (2) to study the lethal dosages of 
2,4-D and 2,4,5-T as modified by the length of basal stem covered in the treatment, 
(3) t o establish the practical lethal dos8~e of the new soil pOison eMU. 3(~~ 
chlorophcnyl)-l,l dimethylurea. to roezli t and (4) to det ermine thG effectiveness 
of 2,4-D sprp.ys And pellets for defOliating RnO. c1<lJJlaging roezli whr:m rapid broad­
cast treatments were mnde from fixed-"ring aircraft. 

In the p.,ircrRft tests six plots totaling 160 acres were sprpyed "ri th 4 or 8 
ounces of 2,4-D acid equive.lent (butoxyethflnol ester) in 1. 2, or 3 gallons of 
Diesel oil per acre. anQ one plot of 20 Rcres was treated with 10 pounds per acre 
of a special pellet contt=tining 20 percent of 2.4-D by ,,!eight as a 'Tolatile est p. r. 
The Special Equipment Center of the Bureau of Entomology end Plant ~URrantine 
furnished a pilot and an N3N biplane of 450 hp. f or making the tests. Flight 
speed over plots was 100 m.p.h~ P.t a height of 200-300 feet above the ground. 

Spray droplets reached the ground in a satisfactory pattern until the air 
temperA.ture exceeded 700 F. The 2. ).j.-D pellets crone down through the screen of 
trees and tall brush p.nd damaged sensitive plents in the layer of vegetation wi th­
in 3 f eet of thfl ground without harming taller shrubs and trees. Two months after 
the aircraft tests the df1Jl1age to roezli was greatest On the plots treat Ac1 with 
g ounces of 2,4-D acid equival ent in 1 gallon of oil Or 32 ounces in 10 pounds of 
pellets per acre. The percent of bushes, according to defoliation, on .plots given 
the two treatments were as follows: 

Oil spray Pellets 

Defoliated le
From 50-80% ­
Over 80% - -

s

-

s 
-

-
-
th~n 

-
-

-
-

50% 
-

-­

7 
15 
78 

35 
30 
35 

Bureau of Entomology And Plant Q,ur.rllntine. Agricultural ReseEtrch Administra­
tion, U. S. Department of Agriculture. Bnrkeley. Calif. 
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Q,ONTROL of _big sagebrush (.Arte~sie tridentata) in ~~. 
Kissinger, N. A. and Vaughn, W. T. Investigation into chemical control of 
big sagebrush was started near Lander, wyoming, in 1949. Data from both 
aerial- and ground-sprayed herbicide treatments made in 1949, 1950, and 1951 
have been assembled for evaluation and comparison. 

In the Lander area, the period when sagebrush twigs are growing most 
rapidly has been the key to high kills. The following table shows the rela­
tionship between the period of maximum twig growth and sage~rush ~; 
development of associated vegetation is also presented since this has proved 
a useful guide. 

TREATtiLNT PERIOD: MAY 10 - 19 lVJ.AY 20 - JUNE 10 JUNE II - 26 
SAGEBBUSHKllL:____-___~6=6~%______.__~8=4~%__--__:======_~·__~5~2%~o.__________ 

S P e c i e sSt a g ~ o f v e get a t i v e d eve 1 o~~~ 

Big sagebrush Current twig Rapid. twig and Twig growth nearly complete; 
growth started flower stalk flower stalk growth rate 
but slow growth slowing 

Native blue- Beginning to In full bloom Heads drying; seed in late 
grasses (Sana- head out dough to mature and 
berg and Cusick) disseminating 

Native wheat- Vegetative Fully headed out; 
grasses (Thick- growth not yet in bloom 
spJke and 
Bearded blue~unch) 

Hood 9 s phlox In full bloom Flowers drying Fruit rnature 

------------------,-----­
Sagebrush kills shown in the table were obtained with 1 p~und acid 

oquivalent per acre of the isopro~A ester of 2,4,5-T. These kills represent 
averages from applications using diesel oil as carrier at 3 and 5 gallons 
per acre; little difference due to these quantities of ~iesel oil have been 
found. The relationship between kill and period of application has been 
consistent for all 2,4,5-T alkyl esters tested. However, one year9s data 
(1951) showed that 1 pound of the propylene-glycol-butyl-ether ester killed 
71 percent of the sagebrush plants when applied during the May 10-19 period 
as compared with the 1950-51 average of 58 percent in the May 20 to June 10 
period. This ester form of 2,4-D has not ~een used during the May 10-19 
period. 

One pound acid equivalent of 2,4,5-T per acre, regardless of formula­
tion, has given higher kills than either 1 or 2 pounds of 2,4-D. This has 
been true when both chemicals were used in either 3 or 5 gallons of diesel 
oil or water carriers. Kills from 2 pounds of isopropyl ester of 2,4-D in 
3 or 5 gallons of diesel oil applied at the optimum period (May 20 - June Id) 
have averaged 63 percent. At 1 pound, the kills averaged 53 percent. 



SPECIES REACTION OF PASTURE VI'EEDS, SHRUBS AND TREES TO 2,4-D 
------------------------------~~ Approximate Rating for Control 

Common Name Scientific Name Nature of Plant Acreage / _ by 2,4-D /lCovere~ Foliage Basal!! 
" -

Airplant BryophyllUffi pinnatum Small herbaceous shrub 2 VS 
Amaranth, spiny Amaranthus spino sus Small herbaceous shrub 1 VS 
Apple of sodom Solanum sodomeum Small shrub 1 MS S 
Blackberry Rubus penetrans Trailing shrub 2 MS U 
Black "wattle Acacia decurrens Large shrub or tree 1 R !.1[fS 
Caotus (Panini) Opuntia megacantha Shrub 5 U U 
Castor bean Ricinus communis Herbaceous shrub 1 VS 
Catsclaw Caesalpinia sepiaria Trailing shrub 1 R MS 
Cocklebur (Kikania) Xanthium canadense Herbaceous shrub 1 VS 
Emex Emex spinosa Prostrate shrub 1 MS 
Eucalyptus Eucalyptus sp. Tree 1 R R 
Firebush Myrica faya Large shrub or tree 1 U U 
Gorse Ulex europaous Shrub 1 R ivIS 
Guava Psidium guajava Large shrub 5 S VS 
Hawaiian Holly (Christmas berry) Schinus terebinthifolius Large shrub or tree 3 R S 
Java plum L'ugenia cmnini Tree 3 R S 
Joee (blue weed) stachytarpheta cayannensis Small shrub 3 VS 
Kia"VIe (Algaroba) Prosopis chilensis Tree 3 R ~;)"S 

Koa haole Leucaona glauco. Large shrub 4 R MS 
Klu Acacia farnesiana Large shrub 2 R LIS 
Lantana Lantane camara Shrub 5 R S 
Melastoma Melastoma malabathricum Shrub 2 R R 
Opiuma Pithecellobium dulce Large shrub or tree 1 R S 
Pamakani, Haui Eupatorium adenophorum Shrub 3 R U 
Pamakani, Hamakua Eupatorium ripariwn Shrub 3 R U 
Pluchea Pluchea indica Small shrub 1 R MS 
Pluchea, hairy Pluchea odoratn. Big shrub 1 R MS 
Puakeawe Styphelia tameiameiae Shrub 3 U U 
Rhodomyrtus Rhodomyrtus tomentosa Large shrub 1 R R 
Sacramento bur Triumfetta bartrrunia Shrub 2 R MS 
Silver Oak " Grevellia robusta Tree 1 R MS 
Staghorn Gleichenia linearis Trailing fern 5 S 
Verbena Verbena littoralis Small shrub 3 VS 
Haiwi Psidiwn cattleianum var.lucidum Large shrub or tree 2 R MS 
1/ 5 = acres 50,000 acres, 3 ,; 5,000 to Co = 0-;-000Greater than 50,000 coverage~-r.;20,odo to 20,000 acre-s-,--'C;--­ 1,00b to acres, 
- 1 = less than 1,000 acres. 
2/ VS Very sensitive: over 95% of top gro¥~h killed by one application of 2,4-D. S;; Sensitive: 50-95%_ 
- MS ;; Moderately sensitive: 10-50%. R:;: Resistant: less than 10%. U;; UnlmO"WTl effect of herbicide. 

(d.:) 

"tV 



The propylene-glycol-butyl-ether ester of 2,4-D at 2 pounds per acre in 
5 gallons of water gave average kills of 74 percent during May 20 ­
June 10, compared to 62 percent with oil. Of the various formulations 
of 2,4-D used and where a comparison is available, the isopropyl ester 
was the only one that proved to be more effective in diesel oil than 
in water. 

Mixtures of 2,4-D and 2,4,5-T in the butyl, butoxyethanol, and 
the propylene-glycol-butyl-ether esters were tested. The 1:1 mixture of 
poly-propylene-glycol esters particularly shows promise but data are not 
yet complete enough to present a clear picture for comparison. 

Higher rates than 2 pounds of 2,4-D ester and 1 pound of 2,4,5-T 
ester per acre have been tested but the sagebrush kills were not, in any 
case, enough higher to warrant the expenditure for the additional 
chemical. 

Production of native perennial grasses on untreated sagebrush range 
in this area averages 220 pounds (air-dry) per acre. This production more 
than doubled following a 60-percent sagebrush kill and nearly tripled with 
a 95-percent sagebrush kill. By increasing the range carrying capacity it 
is estimated that this increased grass production will pay all costs of 
spraying in a period of 5 to 7 years. Rocky Mountain Forest and Range 
Experiment Station, Forest Service, Fort Collins, Colorado, and Branch of 
Soil and Moisture Conservation, Bureau of Land Management, Lander, wyoming. 
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Control of Woody Plants on Rangeland in Hawaii. Hanson, Noel S. and 
Ripperi:;on, John C. The acreage of vmody plants mainly in ranch lands in Hawaii 
that has been treated v~th herbicides has roughly doubled each year since 1948. 
Some 6,554 acres were treated in 1951 and it is estimated that over 11,000 acres 
,rill have been treated by the end of 1952~ 

The species of woody plants that are most common on range1 a."1din Hawaii are 
as follow"s: . 

Moist t(\ Y;et l' indward Areas 

* Guava Psidium guajava
* Firebush ivlyrica faya 
* Java plum EUs'f;YiIacwn:i.ni 
* lvlelastoma li'ielastoma"ffi8.labat!1ricum 
* Rhodomyrtus Rhodomyrtus tOI!lontosa 
* Staghorn fern Gl8ichenia lInBarrs-­

Lantana Lanta."1a camara 
Pamakani, Haui Eupatoriu~ adenophorum 
Pamakani, Hamakua Eupatorium riparium 
Blackberry Rubus penetrans 

Dry Leoward Areas 
* Xoa Haole Leucaena glauca 
>:< Hawaiian Holly (Christmas berry) Schinus terebinthifolius 
* Kiawe (Algaroba) Prosopis chilensis 

Klu Acacia farnesiana 
* Lantana Lantana camara 

Opiuma PithecellobilliTI dulce 
Sacramento bur Triumfetta bartramia 

* Most important species unde-r the habitat. Other 
general species are sho~~ in the table below. 

Experimental studies and observations on ranches vrl.ere spraying has 
been done havo givcn the following indications: 

1. In relatively large a."1d densely infestcd areas where the major species 
are susceptible to foliage sprays of 2 to 4 pounds 2,4-D and/or 1 to 2 pounds 
2,4,5-T, it is the most practical to spray such areas by aircraft. Periodic 
spraying of regro~~h in established pastures on an annual or biennial basis 
appears logical for continuous control. 

2. Y,here a moderate to sparse stand of woody species exists in areas that 
are readily accessible to ground sprayings, it is most logical to use basal 
spre.ys of 2,4-D and 2,4,5-T in oil. 

3. V:here areas are cut over the stump should be sprayed with 2,4-D in oil. 
4. BasGd on present information, the vade scale use of herbicides on range­

land in Hawaii ,rill be restricted largely to areas infested with guava and 
sensitive herbaceous weeds, mainly in the moist to wet areas. Most Hawaiian 
woody plant species are sensitive to basal treatments of 2,4-D and/or 2,4,5-T in 
oil but presently this is not economical on large scale. 

(Contributed by the Experiment Station, Hawaiian Sugar Planters I Association 
and the University of Hawaii, Honolulu, Hawaii.) 
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C:1emical control 0 _: ' bi~; sa,:;ebrush. I{yder, Donald N. Results from 
three years of spraying in southeastern Oregon at an elevation of 4600 _ 
feet have indicated that applications should be made during the month of 
Hay for the control of big sagebrush. '!lith soil moisture conditions 
favorable to continuous growth activity, spray applications would probab~ 
be effective until the middle of June. Consequently, soil muisture and 
growth activity should be observed closely after the middle of May for the 
close of the effective period. The effective period t,";rminated about two 
weeks earlier on a south exposed site t han on a bottom site~ Loss of green 
color in the leaves of Sandberg bluegrass (poa secun0.~ ) is an indication 
of depletion of soil moisture that precedes terrrunat:Lon of the effective 
period. 

A 1:1 mik of the isopropyl esters of 2,4-D and 2,4,5-T reached the 
peak of effectiveness at an earlier date than did butyl ester of 2,4-D. 

Isopropyl esters of 2,4-D and 2,4,5-T were applied individually and 
in mixtures of 2:1, 1:1, and 1:2. In general, kills were higher with 
increased concentrations of 2,4,5-T. At one pound yer acre acid equivalent 
rate, IPE 2,4-D killed 25 percent and I PE 2,4,5-T killed 70 percent of the 
sagebrush. Amine formulations of 2,4-D and 2,4,5-T and mixtures of the two 
were relatively ineffective--about equal to IPE 2,4-D. 

tlji th acid equivalent rates of 1, 2, and 3 pounds per acre applied on 
three dates during l'Iay, 1950, average kills were 35, 86, and 90 percent 
respectively for sodium salt of 2,4-D, butyl ester of 2,4-L, and a 1:1 mix 
of IPE 2,4-D and 2,4,S-T. ' ,hen both costs and efficiency are considered, 
butyl ester of 2,4-D has been the most practical material used lor killing 
big sagebrush. The use of formulations of sodium salt, amine, and isopropyl 
ester of 2,4-D shoul d be discouraged. 

Butyl ester of 2,4-r applied during Hay 1950 in 10.9 GPA of diesel oil 
emulsion killed 79, 87, and 93 percent respectively at acid equivalent 
rates of 1, 2, and 3 ppa. 

An ecological study was initiated during 1951 to measure vegetation­
response to spraying. In 1952 herbage production 1tJas 173 ppa on u,ntre.;ited 
plots and 529 ppa on sprayed plots. MOst of the ihc~ease was made by 
grasses 'iTith June grass (Koe18r~_a. cd_stata) and squirrel tail (Sit,an:LbIl 
histrix) showing as the leading--IhCl~:i:Sers; however, the production-"ar­
weeds (mostly Lupine) was also greater on the sprayed plots than on un­
treated plots. 

Reduction in spray volume through selection of the most effective 
carrier solvents and improvement in spray distribution equipment will 
lead to practical and economical control of big sagebrush on range land. 
Squaw Butte-Harney Range and Livestock Experiment Station. 
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PROJ1!'0T 5. ITNrE,SIP},mcE ~'!C;ODY PIANTS OF IRRIGATION SYSTEMS AND IRRIGATED LANDS 

.. 11 .. Harold Hirst, Project Lea0 ;,;-. 

SUMMARY 

Reports of experiments and field tests to determine effective methods of 
controlling salt cedar, mixed stands of sandbar willow and wildrose, b lack willow, 
and choke cher.cy were submitted. Reports of the experiments and analyses of :ce­
sults by respective authors are included under "Reports of Individual Contributors" 
'Thlch follow the brief summaries below. 

Tests for the control of salt cedar were made on the McMillan Reservoir 
Delta, Carlsbad, New Mexico. Treatments were made'by airplane applications of 
various-mh.'tures of 2,4-D.and2,4,5.-:T .. ~Il,,,t.h~Elarly sunpler and in the fall.Re­
sults of the first applications, consist'trig' of two pounds of 2,4-D (sodium salt) ;~_ 
per acre in one gallon of diesel oil plus sufficient water to make five gallons 
of emulsion, appeared to be very promising but subsequent tests with similar 
treatments did not substant iate results of the first treatments. 

Choke cherry experiments at Logan, Utah included foliage sprays during 
June and April, and basal sprays at the early leaf stage. Various combinations, 
types, and concentrations of 2,4-D and 2,4,5-T were used in the experiments as 
\-I-e 11 as ammonium sulphamate. Observat ions of the June 1951 foliage applicat ions 
in which the amine and propylene glycol butyl ether esters of 2,4-D and 2,4 ,,5--T 
alone and as 50~50 'mixtures, and ammonium sulphamate were used, showed that the 
mixture of 2,4-D and 2,4,5-T esters gave best results. Observations of April 1952 
foliage applications in i-Thich an Lv ester of 2,4,5-T and a 50-50 mixture of Lv 
esters of 2,4-D and 2,4,5-T were used, showed that 2,4,5-T was less effective than 
the 50-50 mixture. Observations of basal sprays also indicated that the 50-50 
mi."{ture . of Lv esters of 2 ,4-Dand :2,4 ,5-T gave better results than the Lv ester 
of 2,4,5-T alone. 

Methods of controlling mixed stands of sandbar willow and wildrose were 
tested on an infested area along the Humboldt River near Battle Mountain, Nevada. 
The tests .Tere conducted on one square rod plots during May and August by apply­
ing herbicides with a small hand spray gun. Lv and regular esters of 2,4-D and 
2,4,5-T alone and as -mixtures 'we're tested at two different rates per acre. Lv 
esters of 2,4-D and 2;4,5-T fortified with PCP were also tested, Preliminary re­
sults, based upon observations during the fall indicated best results with Lv and 
regular esters of 2,4 ,5-T with a slight advantage of the Lv ester over the regular 
ester. 

Experiments to determine methods of controlling black willow were conducted 
in the Lake Henshaw drainage baSin, San Diego County, California. The experiments 
included basal sprays during the summer and "gash" treatments during the summer 
and when the willow iJaS dormant. An isopropyl ester and an alkanolamine salt at 
various concentrations ,.,ere tested in the dormant willow "gash" experiment. Poly­
propylene glycol butyl ether esters of 2,4-D and 2,4,5-T alone and as a 1:1 mix­
ture at two concentrations in kerosene and in diesel oil were used in the summer' 
basal spray experiment. Results of the "gash" treatment indicated that the alka­
nolamine salt is more effective than the isopropyl ester. Results of the summer 
basal treatments indicated that 2,4, 5-T was more effect ive, whether alone or in 
combination with 2,4-D, than 2,4 ..D alone • 

.
-
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REPORT'S OF INDIVIr:IJAL COIllTRIBUTOBS 

S~~lt codar c ontrol inve stigations McMillan Rese rvoir Delta - v .J,~~~- ,~~, 
New M(;xico. Kooglo'r, John G. The Bureau of 'Reclamtion ros L1D.cle S c; ·,C L c,-'- prc ­
ViC-UD reports to the Western Wee d Control Conference showing the results s0c ilrcd 
in the salt cedar control test work which has been carried on during the period 
Se ptenber 1948 t o llicenber 1952 on the McMillan delta near Carlsba.d, New IvlO X.i.c u . 

~evious reports subuitted to this group were in the nature of progress 
r e ports. The ohcnical fcruulations, method of application, and the seasonal re­
sults seG'{u.ed hive been reported, and it is only at this tine when two of the 

' . najor salt cedar c~ntrol tests bD.VG been ' concliJded that sooe results can be COD­

pared and at least a r:urtia.l analYSis nade of SODe of the factors which nay b<:ni'c 
had a bearing on the results. 

This report will deal specifically with the two conpleted tests involving 
the use of2 :,4 -D and 2,4,5 -T applied by airplane. 

Records have been oointained of conditions which existed on the McMillah , 
delta during the period 1948 to 1951, when 2,4-D and 2,4 ,5-T was applied by, air­
plane. These data included date and time of application, wind ve locity, tempera­
ture, humidity, soil moisture, etc., and a notation as to whether the plants in 
the areas sprayed were areas of young plants or old mature plants. 

Thero is little doubt but that each of these : c ctors have a direct bearing 
on the results secured during the test periods, although it may be difficult to 
pinpoint the controlling factor which is responsible for the degree of success 
attained in these experiments. 

}, brief desQrJption of the chcnical control spray program, which was c oo-· 
pleted first, follOWf3~ , 

First salt cedar control test. 200 acres of dense adult salt cedar sprayod 
by airplane. Sprayed Sept~mber 18, 1948 with an eDulsion c ontaining one pound 
2,4-D parent acid (converted to sodiuril salts)j one gallon diesel oil, and water 
t o mnke five gallons, applied to each of the 200 acres. SproyedJune 24, 1949 f or 
the second tine with 0. similar etlulsion c ontaining two p0unds ,)f 2,4-D acid oqui­
valent per acro in the form of sodium snIts. 

Translocation of tho 2,4-D spray mo.terials within the plant tops and roots 
was secured in nost of the plo.nts in the test described above. This was apparent 
to observers in the field in ' the early spring of 1949, whe n a cooplete secondary 

• 	 foliage kill occurred throughout the area. Some recovery occurred in the va ry 
large plants, particularly along the l owcr third of the larger stems and in sr.nIl 
arcas which appeare d to have beon skipped due t o change s in the elevation of the 
plano applying the spray, or to faulty operation of it. The June 1949 application 
kille d sone of the surviving plants, and a fom of chronic poisoning accounted 
for all except 5 :t:crcent of the plants. The entire test was spectacular and con­
vincing, but was ne ve r duplicated in subsequent opCro.tions, due to the physical 
and clit'lltic changes in the area which had occurred when subsequent tests wc repj.dc.:. 

Second salt cedar control test. In June 1951, and again in October .of ,the 
sane year, 2 ;630 acres of adult s a lt cedar were spro.~ _ i by airplane with four 

: .~ :. . ' 
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f :_'rnu12"tLms ,)f 2,4-D::Lnd 2,4,5-T:ls L )llows: 640 acres of salt cedQI' spr:lyed 
w:'i.th 2# acil (; quivalent of the .1TJine Snlts :)f 2,4-D PLJ,:,j" in the.- . . ' _ _ ilf' 

w:::tte:c' c=,-Lllsi ,n :::tpplied :::tt the r:::tte of 5 gallons per :lcre. 1,240 u,(''':\.J ;.C ~ ~ ,_:tlt 
COQ,:::'}" sprayed 1-lith 2# acid equivalent of 2,4-D :Per acre in the fOITJ. of tlid ;:.nino 
Salts in water solution applied at the rate of 5 gallons per acre. 700 0.(;_;: --.:3 of 
salt cedar were sprayed 1-lith 2# acid equivalent of a 50-50 nixture of the low 
volatile esters, 2,4-D and 2,4,5-T per acro in wate r, with dete rge nt added, :tpr-lied 
at the rate of 5 gallons ~er acre. 

Conparison of Into.. A rQseo.rC:,h analysis of the r e sult secured froD the 
Cl.pplication of the hornone type herbiCides to sa,lt cedar under field conditions 
is difficult, if not inposs iblo. Thc i:;csts are planned and acconplishcd with 
over -cronging phySical conditions, and it is practiGally inpossible to re~ua.t 
or varify significant results, cmd no at~ct:1pt will be nade in this lXlrer to pres­
ent definite conclusions or reconnondatlons. It is posslble, however, t :) Bunr:1a.r­
ize and conparc briefly the data which was roc ordud during the two najor field 
tosts which were conpleted on the McMillan delta for the cons iderat ion ,)f research 
:::md other field worlmrs. The }::Crtinent data conparisons are shown in the follow­
ing to.ble. \; 

~ : 

FlRST TEST SECOND TEST 

1st Appl. 1st ,Appl.: 2nd ;,ppl. 

Sept. 18-20: June 24-25 June 24-25 Oct .19 -24 
1948 .. . 1949 1951 1951 

!lcres Sprayed 200 200 2630 26'30 

Chenical Applied Lts, 

1\.ciq. Equivalent 2,4-D 


,.,J1Mel. 2,4,5-T . 1# 2# 2# L..1/ 

#Wind Velocities 0-1 @ 7:JIM 
# 

Scme O@ 5:/\M Sur10 
(Miles per hour) 6-100 10:AM: 8-10 @ 10: 

,1M 
Ten~ratures 100 1000 

65 0 to 78":'
0 

59° to 95
0 

Soil Moisture and Depth 

to Water Table' to 4 t
0' Sane 10' to 22' Sano 

Hunidity (Average) 300 30° 33° 

Percent Kill 
 To~ 80 to 90 

Roots 10 

Obsorv:J.t ions ~ -- Observat i ons nade throughout the c nt ire period did not 
~evelop any significant trend in favor of any of the foywulntions used. FrOD 80 
to 95 ~ercent of the salt cednr top growth was killed with two applications of 0ach 
of the f ornul:J.tions usod. 

Transloc:J.t ion occurrod throughout tho · tops c.nd :~"0tS in the :l;'irst test. In 
the s e c ond ' test, trnnslocntion occurred in tho tops. only rLlH'\. n;rl not carry jllto 
tJl<'l r'),) [:"'9 "1{.<~(Jl) l~ 1\ fU~l vl.i no 1 y .[1(! ; l, j -. i-,l' l :U(l In('ai-. inns. 
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Wind ve l ,)c:..tios '::'id not :).::!pear t.:; have any effect en the r esults secureel 
in either t e st. Wind c.id affect plane perfornance 3.nd either tl, '~ ~r~-:-v'. : ~'" ~'lC~.t 
therr:J. l s Uly have been responsible for BOLle crop dan3.ge report '-.!d i,~ ':;nL . :51. 

Tenperature on the average Wo.s nuch higher during the first te s t tt:'.:::-. 
during the second t e st, but since pract icall~,r all tops were killed in both t e sts, 
we mve not beon able t o assign any Significance to either temperature or hunid­
ity. Each of these factors nay ha.ve rod sone bearing on the physiological ccn:U­
tion of the plants at the tine the spray was applied, but it was not apparent. 

Soil Doistureor the _pos ition of the water table did appear to have con­
Siderable effect on the results secured. In both of these tests, and in several 
other tests not conpleted at this tine, results have been vory peor where the 
plo.nts wore standinG in 'water, or where the water ,ms only 0. few inches below 
the surface of the soil. ·- Under these condit ions ,the foliage would oft,on f.:\ll 
off plants without serious injury to either sten:or root p3.rts. 

Attention is c3.11ed to the Inteness of the second applicat ion of spray 
naterials in the second test, October 19 to 24, 1951. It was origino.lly planned 
to m.kc the second applico.tion of spray rk'1.terial in l\Ugust 1951; however, son:) 
danage to a few fields of cotton were reported when the June spray was applied, 
and the October o.ates were selected in order to prevent further cotton dar.nge. 
Obaervat ions made at the time of applicat ion showed tr,at leaves and ster.1S hD.d 
reached seasoIllJ.l tlQ.turity, and the spray nay not mve been effect ive . 

Chronic poi£oning, for want of 0. be tter torn, often oceta.red anong plo.nts 
in certain locat. ions wj.thin 0. trea.ted area., and SODe of these plants eventually 
died, while others recovered without any aprnrent reason. 

Additional largo scale ?rograns for control of nixed phreatophytes are 
presently being studied in the Middle Rio Gra.ndo Project area. in New Mexico. One 
400-acre denonstration area is about to be concluded 3.nd inforD3.ticn and results 
should be available in the SUDLl.er of 1953. NUDerous other tests have been Dndo 
using truck mounted spray:cquipnent in regular project patrol operations. These 
rntrol operotions show that repeated 3.pplications of 2,4-D, in fornul3.tions con­
taining fron:3000 to 5000:P.P.M., applied over 0. period of two or throe years, 
will elininato those .:\nd other woody plants along irrigation canals Qnd laterals. 
This patrol procedure is proving to be 0. valuable and rclntivcly econonical nethod 
of elininating woody plants and is used in project maintenance programs throughout 
Region 5. :U •.S. Do:;;;o.rtr.1ent of tho Interior - Bureau of Reclanation, Region 5. 

Chemical control of chOkecherry. Timmons) F. L. and Lee, W. O. Experi­
ments by the Depa.!·tment of Botany and Plant Pathology at Utah State College have 

• 	 shown that w~stern:c~okecherry (Prunus virginianavar. ~eJancarpa) is an impor­
tant carrier of .virus X infection of stonefr'tiits.An experiment was started ' 
June 5, 1951 comparing four chemicals at two rates each for effectiveness in kill ­
ing chokecherry. Each of the treatments was replicated twice on six-year-old 
chokecherries planted in row's for virus X studies in an experimental orchard at· 
Farmington, Utah. The chemicals tested in the experiment were 2,4-D in the amine 
and propylene glycol butyl ether ester forms, each at 1000 and 2000 ppm, a 50-50 
mixture of 2,4-D and 2,4,5-T as the propylene glycol cutyl ether esters at 1000 
and. 2000 ppm and ammoniumsulfamate at the rates of 1/2 and 1 pound per gallon 
of water. All chemicals were applied in sufficient volume to give uniform and' 

-,. . ' 
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thorough c overase of all foliage. Volunes of spray J •.::tged fron 270 t o 490 gp,l/Il. 
while rates of 2 )4-D or nixture o~'''~ ,4-D and 2,4, 5-T ranged from 2.2 t o 6.7 lb/fI. 
for the different treatuonts. 

Obsorvations in the spring of: 1952 showed that the nixture of 2,4-D and 
2,4,5-T esters gave the best results. and that the 2,4-D ester was considerably 
mere effectivo than either the amine of 2,4-D or al'1f.lonium sulfarote. The sur­
vival o f top growth rangod from 3% for tho mixturo at 2000 ppm to 8~ for tho 
a.nine at 1000 Ppr.1. R9grovrth fror.1 roots and top ,-lOad in 1952 rangod fron 38% f or 
the nixturo at 2000 ppn to 10Cifo for tho anine at 1000 ppn • ..Thore was 85% or 
raore regrowth on most of the plots. 

Rctroatucnts of rO[7'cwth wore-mdo Juno 20, 1952, using tho sano appli('.6­
ticns as for the original trcatuents in 1951 except on the plots that ha<l bc:on 
sprayed with the anino salt of 2,4 -D at 1000 ppn and those ~reat9d with mmoniun 
sl11fa1Xl(tc .. Those plots were used for' apl)iicat ions of anine and ester f orus of 
2,4-D and the nixture of the esters of 2,4-D and 2,4,5-T at 4000 ppm. In addi­
tion an enulsifying agent was used with all rotroatr.ents in 1952. The t.Jp kill 
of regrowth was nuch [lore rapid and conplete in 1952 than fron the original o.Pl)li­
cations in 1951. Final observations of r e sults in this ex:pcrinent will be nade 
in 1953. 

Basal spray applications were nude on a series of chokecherry plots at the 
early leafing stage hpril 25, 1952 conparing a low volatile ester of 2,4,5-T an<.1 
(l 50-50 nixturo of. low volatile esters of 2,4-D anc'l. 2,4 ,5-T at 2% and f3f/o concen­
tration in diosel oil. The voluDe)f eil sJ.)ray apT)lied averaged about 30 gal/i. 
for the different troatnents while the rates of application averagod about 4 lb/l 
for the light rate and 20 lbj/i. for the hoavy rato. Most of the sprouts 3/4-inch 
in diancter or loss wero lcillod but largor sprouts a~ jtrees r:nintainod alnoRt 
nornal growth and vigor throughout tho soason despite ' sevore splitting of barIc 
and considoro.blo exuc1ato in the application z one fron the ground uIJ to 15 inches. 
Observations will be continuod in 1953 to r o cord the final rosults of these basal 
o.pplicat io.ns • 

In another expcriraont the sano chonicals wero con:;:nred at concontrations 
of .5% and 2% apl)liod l\.l'lril 23, 1952 in a 1-7 oil-water onuls ion as an over-all 
spray at tho preleaf;ing stage on chokeche rry bushes that rangod in he ight fran 
3-6 foet. Tho volunos of spray applied for tho difforent treatraents ranged fran 
120-186 gal!~ while the rates of cheQical on tho acid equivalent bn~is rangod from 
5-20 lb/A. Tho differe nt tro[ttnonts gavo 25-98/fo t op kill 13ut·rogrowthfroD tho 
roots and basos of the trunks was nearly lOaf, on all plots. ,ls in tho ox};:orirllent 
with basal applications, 2,4,5-T was less offectivo tban .tho 50-50 nixturo of 
2,4-D and 2,4 ,5-T. This was sonowhat surprising in viow·;.of the uefinito sU:fOr­
iority of the 50-50 mixture ovor tho 2,4-D ester in the fO~iago sl)ray oxrorinont 
begun in 1951. (Contributod by Division of Weed Investigations, BPISilli, usn\.; _. 
and Utah Agricultural Ex:pcrine nt Station, cooperating). 
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Chemical control of willo1Vs and wild rose. Hirst) W. Harold. Small 
plots of sandbar willow, Salix exi[;Ua, and wild rose (Rosa Sp.~ infest'l,t:ions 
along th~ Humboldt River near Ba.ttle Hountain, Nevada J were treated with (~~_ .;mi­

cals for . the purpose of determining a method ,.,hich would give best results ~n 
larGe soale. treatments scheduled during 1953. Plots treated were one square 
rod in size and infested with appr6iimately an equal density of each plant. Hater 
and ::liesel oil vere used as <liluents' at the rates of 50 and 20 gallons per acre 
resrectivoly. Troatments wore made on two different dates. Plot treat~ents 
and preliminary results observed during tho Fall of 1952 are as follows. 

; . Results observed 

Amount of Willows Wild Rose 


... , herbicide Top . Top 


!.!::::'~J~~.:-,~ He_r_b_i_c_i_d_o_:;-po_r_a_c-:;-r_e..--_D.-,i~l~u_c_n.......t_--rK-::ri......l_l__R...,e;-:gr-r,--o_wt_h_-,K-;:]i."l_l__R_0r.GrTowt..--_h_ 

(poundS) (t;vr::c) ,C%) (%)) (0/0) (%)) 


M~y 27, 1952 Treo.tments 
. L ' 

T<)tr'1h~r"!.::,of1Jrfuryl oster of 2,4,5-T-"---'-1 . 
3 wo.ter 100 70 100 10 

2 3 oil 95 70 100 5 
3 	 1.5 water 100 50 100 15 
4 	 1.5 oil 100 50 100 10 

!c~~~?y~rofurfuryl ester of 2 ;4-D 

5 3 water 100 50 30 2/

6 3 oil 100 75 5 2/ 

7 	 1.5 water 100 40 40 2/
8 1.5 oil 100 ";0 20 "?/


Mixt'lX'e conto.inin;1 o quo. 1 purts of Totrahydrofurfuryl esters 2,4,5-T and 2 z4-D
--.-_ . --9-­
3 water 100 60 90 20 

10 3 oil 100 40 90 25 
11 1.5 water 100 50 100 40 
J2 L5j oil 100 70 90. 40 

Butyl 	ester of 2,4,5,-:-T 

13 3 water 95 40 100 10. 

14 3 · oil 100 50 90 50 

15 	 1.5 water 401:/ 90 95 20 
16 	 1.5 oil . 100 9060 20 


Isopropyl est~r of 2,4-D 

17 	 3 water 100 50 10 2/
18 3 oil 100 25 10 2/
19 	 1.5 water 100 15 5 2/

: 20 	
5 ~/1.5 oil 80 70 


Tetra-hyirofurfuryl ester of 2,4,5-~ 

21 	 3 oil & water 100 60 90 70 
22 	 1.5 oil & water 100 40 90 70 

Butyl 	oster of 2z4z5-T 
23 3 oil & water 90 70 90 60 
24 	 1.5 oil & water 95 70 90 20 

Gil check plot 

25 
 0 oil 0 'ij 0 ?:/ 
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observed 

--~~~------~ Wild RoseAmount of 
'fopherbicide 

Plot No. & Herb ic ide kill ROfi.'ov:th 
~~~~~~~~~~---4~~~~----~~~~--~~~~rr~--~~o-~~---

August 7 and 8, 
Tetrahydrofurfuryl ester of 2,4,5-T 

1 3 w'ater 100 10 95 2 

2 3 oil 100 3 95 1 

3 	 1.5 water 90 10 90 3 
4 	 1.5 oil 95 10 80 10 

Butyl 	ester of 2,4,5-T 
5 3 water 100 3 95 2 
6 3 oil 100 20 95 2 
7 	 1.5 water 100 5 85 ' 15 
8 1.5 oil 95 10 90 15 

Mixture containing equal -parts of tetrahydrofurfuryl esters of 2,4-D and 2,4,5-T 
9 3 water 100 5 95 15 

10 3 oil 100 10 95 5 
11 	 1.5 water 100 5 90 5 
12 1.5 oil 95 5 95 5 

Tetrahydrofurfuryl ester of 2,4,5-T fortified with PCi 
- 13 3 Ibs 2,4 ,5-T+2 Ibs PCP Diesel oil 100 2 100 1 

14 3" "t1 lb. PCP 	 100 2 100 111 11 

15 1.5 "+2 Ibs PCP 	 100 10 95 211 	 11 11 

16 1.5" "+1 lb. PCP " "100 2 95 1 
~utyl ester' of 2,4j5-T fortified with PCP 

11 1117 3 Ibs 2~4,5-T+ 2 Ibs PCP 	 100 10 100 2 
18 . 3" "+ 1 lb. PCP" "100 20 95 3 
19 1.5" "+ 2 Ibs PCP" "100 20 95 5 
201.5 "+llb.PCP" 95 5 95 1'I 	 11 

Nixture containing equal ;earts of tetrahydrofurfuryl esters of 2,4,;,D and 2,4 ,5-T 
21 3 Ibs acid+ 2 Ibs PCP it 100 1 . 95 111 

22 3 Ibs + 1 lb. PCP 	 100 10 95 1II 	 II 11 

11 	 It23 1.5 Ibs + 2 Ibs PCP 	 "100 2 95 3 
24 1.5 Ibs + 1 lb. PCP 11 " 90 2 95 2II 

PCP 
11 1125 2 Ibs. 50 30 5 

26 1 lb. " 11 . 60 20 5
Y It appeared that the low :percent of top-kill was due to . inadequate cove,r ­

age. 
2/ Regrowth could not be determined because of little or no effect on top ' 

grovrth. 
3/ P..mount of regrowth could not be accu:t'ately determined because of the 

8ho~tness of time between treatment and observation. 

Definite conclusions as to the superiority of any individual treatment can­
not be made from obfjervat:torls' since the plants had' only a part of' one growing 
seD,son to make regrmrth, rart icularly on plots sprayea during August. However, the 
observations indicate an advantage 9f 2,4,5-T over 2,4-D in controlling mixed stands 
of vTillow and \Tild rose. ' They also indicate an advantage of 2,4 ,5-T over mixtures 
of 2,4-D and 2,4,5-T. The advantage of tetrahydrofurfuryl ester of 2,4,5-T over the 
Butyl ester of 2,4,5-T is so slight that very little credence can be given to the 
difference at the present time. Observations will be made during the spring of 
1953 to obtain more conclusive evidence of results. (Contributed by the Bureau of 
Reclamation, Region 4). 
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A re ort of reliminar investi ations of the treatment of riparia~ 
trees with 2, -D and 2, ,5-T by biSnl· te.9hniques. Swezey~ A. W. · Field 
plots' of large trees of Black Willow and Fremont Cottonvwod were treated 
with 2,J.~-D and 2,4,5-T formulations by the IIgashll technique and by basal 
spra~ . in oil. ·This work was carried out in the Lako Henshaw drainage 
basin; San Diego County, during 1950. ' This area~ of 50,000 acres contains 
about 5,000 acres of riparian trees that have been estimated to use up as 
much as 20% of the drainage water. 

2,4-D IIGASE" TREATlillJTS OF DOnLANT liHLLOW, SALIX NIGRA 

No. of No. mll No. Aver. Tree % 
TreJ);\;!nent 1 " GashesY Gash Trees Diameter Kill 

.2,4~D IsopropylY 
3 8 8 15.0" 11 

est~r 
IIII 

3 16 9 11.0" 48 


II II 

4 8 10 12.611 40 


11 II 
 Lf 16 7 13.411 50 


11 II 
 4 12 5 13.011 50 .. 

2, Lf-D .jymnolamine 4 8 7 10.011 84 
Sal 

4 16 3 14.011 87II 11 

,., ... 

y Made with an axe so as to expose the cambium,
Y As a concBntrate containing 3.34hL acid/gal. 
~ As 0. concentrate conto.ining 47~b acid/gal, 

·' - '· .sVJ1IJl';$R TREATJilENTS OF,v'H LL01N BY THE , llGASH1t lv'ETHOD WITlr 2,4,D 
~ • I .: 

, : )ml. ml. No. Ave r 0. g(2/ %Tree 
Treatment Doso.ge Wo.ter Trees Diameter Kill 

7.1 11
2,4-D Alkanj; 4/gash 12/gash 10 98 

• D.2nine sal 7­
II II a/gash 8/gash 10 7.,8 11 

94 
..,.

11 8. :1 11 ': ;". '. 
" 16/gash O/gash 10 , 

J/ 2 go. shes per tree on opposite sides, 11 to 2' from base . 

"2/ Dio.meter r:-ange - 411 to 1211. 

~! As a co.pc:~htr o.te, containing 41~L acid/gal. 


·'d:'·:·'· 
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Lowe r volumes of concentrate than tho se noted in the tables ·were n ot 
tried. It is po ss ibl e that l esse r amounts of 2,L!.-D can be use d , Gspeci8.11y 
with summer treatments. From this rrork it is considered that the Ct llm nol­
amine salt is a more effect ive derivati ve for this wo rk them the isopropyl 
ester. This po int is further indicated by work similar to th~t listed in 
Table 1, but cc~rried out in the sununor. Hovrever, insufficient r cplicntion 
precluded the u se of tCtbul a r information of this summer ,ilork i n this St1mIDC,ry. 
A rule of thumb measurement of 2 ml of 2,4-D salt concentr a te per inch of 
tree dio.me t e r in the "\,-,inter nnd 1 ml por inch of tree diameter in the summer 
is indicated CIS the dosage range . 

SUMMER TREATMENTS ill THE CONTROL OF I'HLLOW (BLACK) BASAL 
SPRAYS OF 2,4-D and 2,4,5-T 

--~ Y 
Treatmont1i 21 

ppm/ 
Acid Eq. Co.rri e r 

No. 
Trees 

Aver. 
Diam. 

% 
Kill 

2,4-D polypropylene 
glycol butyl other 

10,000 
20,000 

Diesel 
Diosel 

9 
12 

7.7" 
8.2" ~~ 

es t e r 20,000 Keros ene 10 8.4" 80 

2,4,5-T polypropylene 
glycol butyl ether 

10,000 
20,000 

·Die sel 
Diesel 

8 
11 

7.4" 
9.0" 16~ 

ester 20,000 Kerosene 6 6.0 11 100 

2,Lf-D & 2,4,5-T poly­
propylene glycol 

10,000 
20,000 

. Diese l 
Diese l 

8 
14 

8 .4" 
8.6" ~#' 

butyl ether esters 
(111) 

Check Diesel L~ 7.0 11 
4 

Trunks sprc.ycd to run-off at b ccse to 3' high. 
Dim!1ete r rcmge - 3" to 16"; 85% of trees , 5" to 12". 
Two trees ove r 1211 in diameter. 
One tree over 12" in dio.metcr. 
Approximately 3 qt s . used per 10 trees , s)rCtyed liIi th hand kno.pso.ck 
sprceyor. 

In this nork 2,l~, 5-T , ·ICl S mor e e ffective , vlhether ce lone or in com­
binC'.tion n ith 2,4-D, than \/as 2,4-D done . (T he DOH Chemiccl Compo.ny) 

http:Compo.ny
http:kno.pso.ck


SUMMARY 

Committee No.7 R. L. Warden, Chairmrul 

Work was reported on the susceptibil:i.ty of Cascade winter barley to various 
hormone herbicide formulations. The formula.tions showed considerable variation 
in their injury to barley sprayed in the boot stage. Oil and water were compared 
as carriers with oil showing no more injury than water. All treatments injured 
barley in the boot stage. 

Trials on fiber flax were reported in which MCP, dinitro selective, and 
elm all showed good results. IPC and Cl IFC were found to severely injure fiber 
flax in spl~ng applications. 

Greenhouse trials on various MCP formulations were also reported in which 
oats, ryegrass and mustard were used as test plants • 

• 


http:susceptibil:i.ty


Weed control in fiber flax. Furtick, :"J. R. and Freed, V. H. Under 
western Oregon conditions fiber flax planted in the fall will ~dnter through dur­
ing most seasons. Fall planted fiber flax generally yields much higher in fiber 
than spring planting, but this has not become a common practice due to the serious 
competition of weeds, particularly grasses. This trial was established to deter­
mine whether herbicides could be used in an early spring application to check 
the grasses and broadleafed weeds. The chemicals used were MCP alone used at 3/4 
pound per acre, and in combination vlith dinitro selective used at the same rate. 
IPC 'Was' used at 4 l:bs-per: aerem combination with MCP, MCP and dinitro selective, 
and 2,4-DS. Chloro IPC at 4 Ibs per acre was used in combination with 2,4-DS at 
the same rate. In addition 2,4-DS was used alone. CMU was used at the rate of 3 
Ibs per acre. 

heed counts were not made, but the best control of broadleafed weeds was 
observed with the use of MCP at 3/4 Ib per acre and dinitro selective used at 3/4 
Ib per acre. This was followed closely by the use of MCP alone. The best con­
trol of both grasses and broadleafed weeds was obtained with Ciill. Fair contr'ol of 
grasses ~as obtained with both IPC and chloro IPC but both materials caused severe 
injury to the flax. 2,4-DS also gave slight injury to the flax but the flax 
largely recovered by the time of harvest. 

The unthreshed weight of the harvested flax was highest where MCP and dini­
tro selective had been used. The weight was 871~ grams per plot as compared to 839 
grams for the control. MCP alone gave 872 grams followed by the IPC, MCP dinitro 
selective combina~.on with a yield of 724 grams; 2~4-DS alone yielded 723 grams; 
CMU yielded 727 grams. The most severe yield reduction resulted from the use of 
IPC at 4 lbs per acre in combination with 2,4-00 at 4 Ibs per acre with a yield of 
only 408 grams per plot. 

This trial indicates that the best weed control without injury to the flax 
can be obtained by using MCP and dinitro selective in combination. CMU gave ex­
cellent weed control but reduced yield of the flax about 8%. IPC and chloro IPC 
both gave good grass control, but both severely injured the flax. (Contributed 
by Oregon Agricultural Experiment Station) 

A comparison of various hormone herbicides on their injury to fall barley 
when sprayed in the boot stage. Furtick, W. R., and Freed, V. H. Fall barley 
of the Cascade variety was sprayed in the boot stage at the rates of 1t and 3/4 
1b per acre with each of the following materials: 2,4-D butyl ester, and low vola­
tile ester; 2,4,5-T butyl ester and 10v! volatile ester; ~lCP ester; a combination 
of 2,4-D and · 2, 4, 5-T bo-ttl as butyl e§ter-s and .10"; vol.atile esters; combinations 
of MCP and 2,4,5-T butyl esters; and 2,4-D butyl esters at 1t Ibs per acre in 1, 
2 and 4 gallons of helix oil and 1, 2, and 4 gallons of aromatic weed oil. 

All treatments reduced the yield of the barley which had an average plot 
yield of 439 grams for the check. The most severe yield reduction was obtained 
using 2,4-D and 2,4,5-T low volatile esters in combination at 1t 1bs per acre, 
which gave a yield of 161 grams per plot. The low volatile ester of 2,4-D proved 
less injurious than did the butyl ester of 2,4-D. The low volatile ester of ' 
2,4,5-T was more injurious than the butyl ester of 2,4,5-T. At the higher rates 
of application MCP appears to be the least injurious of the water carried mater­
ials. Oil emulsion as a carrier did not reduce yield over water as a carrier. A 
generality that can be drawn from this trial is that there appears to be considep­
able differences between both formulations and materials in relationship to their 
injury of barley in the boot stage. (Contributed by Oregon Agricultural Experi­
ment Station) . 

http:combina~.on


The effect of :MCP derivatives on oats-,-£.yegras§. and llU.lstard. Sherburne, 
R., and Freed, V. H. A greenhouse trial was set up using lvlCP(Na salt), MCP 
(Na sulfate), I1!CP (ethanol), and 2,4-DS on oats, ryegrass, and mustard. This 
trial was designed to determine the effectiveness of these compounds. The mater­
ials were applied as a 1% dust at the rate of 2 and 4 Ibs per acre pre-emergence. 
The pots were harvested and replanted at intervals until all effectiveness was 
lost when compared with the check. 

MCP (Na salt) showed the longest residual effect and was the most effec­
tive on all the test plants used. MCP (Na sulfate) and MCP (ethanol) showed some 
selectivity between the oats and the ryegrass. The oats showed very little 
damage while the ryegrass showed severe damage. 2,4-00 was effective on both 
the oats and ryegrass during the first planting only. All treatments gave good 
control of the mustard. (Contributed by Oregon Agricultural Experiment Station) 

The selectivity of various chemicals between wheat and cheatgrass (Bromus 
~.E.. ) • Bayer, D. E., and Freed, V. H. . Various chemicals have been screened 
in the greenhouse to determine the selectivity between cheatgrass (Bromus ~.) 
and wheat. The chemicals have been applied pre-emergence. Various carbamates, 
ureas, and some other compounds have been tried without any success. The only 
compounds that have shown any degree of success are some of the ketone group. 
The compound designated as T-15 showed remarkable selectivity between the cheat­
grass and wheat •.The wheat germinated normally but on emergence had a cur~ature 
effect which was soon outb'rown without further effect from the chemical. This 
chemical seems to have a limited period of effectiveness. It is not known at 
present just what becomes of the ohemical -- whether it breaks down, volatilizes, 
or isomerizes. 

The chemical appears to become inactive by one of the above mentioned 
processes 0 r by some other process, because some of the cheatgrass seed that has 
been treated will germinate and will make normal growth approximately a month 
after treatment. Some other compounds similar to T-15 have shown some selec­
tivi ty but not markedly better than T-15. (Contributed by Oregon Agricultural 
Experiment Station) 

• 




SUMMARY 

Committee No. 7 - W. R. Furtick, Chairman 

Abstracts include work done in Colorado, New Mexico and Oregon. The work 
covers pre~emergence and post-emergence treatments on seedling ladino clover and 
lotus in which 2,4-D, MCP, and Cl IPC all showed promise post-emergence. Control 
of broadleafed weeds in seedling red clover with dinitro s electi ve showed prom­
ise. The control of wild barley in alfalfa with Cl IPC was found to be satis­
factory. The use of IPC, Cl IPC and various other herbicides was reported for 
controlling annual grasses in perennial grass seed crops. Fall applications of 
Cl IPC were found to be the most satisfactory. 



Control of perennial sow thistle in.. reg. clove..!:. Yeo, R. R. Application of 
dinitro selective at the rate of one pound per acre in 80 gallons of water, applied 
the latter part of November, was found to be 100% effective in controlling annual 
sow thistle, Sonchus oleraceus, and 50% effecUve in controlling London rocket, 
Sisymbrium Irio, in a new seeding of Kenland red clover. Tansy mustard, Descur­
B.inia ~phi~, was completely unaffected. In areas where the red clover wa.;-!1eavily 
seeded a slight scorching of the exposed leaf tips was noted. A similar appli ca­
tion of the alkanolamine salts of DNOSBP gave no control. The weeds were in the 
6-8 leaved stage. The temperature was 650 F. at the time of application. (Contri­
buted by New Mexico Agricultural i;xperiment Station) 

Control of foxtail bar}ey in alfalfa. Blouch, Roger, Fults, Jess, and Gar ... 
ber, R. H. It has been long recognized that foxtail barley (Hordeum j,~baturn) 
is a serious problem in second-year alfalfa pastures in the largely sub-irrigated 
San Luis Valley of sout.hern Colorado. Results from two seasons of testing have 
shovm that control of mature foxtail barley plants in aU'alfa stands is not pra.c­
tical with present chemicals and techniques. Satisfactory long-range control may, 
however, be achieved by killing the germinating seedlings with pre-emergence appli­
cations of 3-Chloro-IPC. Two spraying schedules were followed in making these 
determinations. These were (1) early spring, just before germination, and (2) 
early fall, after the last cutting of alfalfa. Of the two dates, the latter ap­
pears more successful, apparently due to the longer residual life of C-IPC during 
the cool months following. First-year alfalfa plots seeded purposely to foxtail 
barley were sprayed at 6, 12, and 24 pounds of C-IPC per acre in September, 1951. 
Readings taken in April, June, and July, 1952 show that 6 pounds had very little 
residual effect. At 12 pounds, however, 90-95% control of emerging seedlings was 
observed, with no damage to alfalfa. Although the 24-pound rate bave 100% control, 
it ·was included merely to observe tolerance of alfalfa. Very little injury to al­
falfa resnlted at this excessive rate of C-IPC. At present it appears that the 
best procedure would involve f all-spraying a first-year stand of alfalfa with 8-12 
pounds of C-IPC per acre if the field has been known to have a history of foxtail 
infestation. Waiting until the plants become evident is too late for any effective 
control. (Colorado Agricultural Experiment Station) 

Weed control in seedling legumes. Furtick, ~i. R. and Freed, V. H. 
Various chemicals were tried both pre- and post-emergence on ladino and birdsfoot 
trefoil to determine the best material for weed control as an aid in the estab­
lisr~ent of these crops. The materials used pre-emergence were the dinitro com­
pounds; amine salt and two dinitro selective formulations; chIaro IPC; endothal 
and sodium acid cyanamide. 

Stand and weed counts were taken after emergence by the line transect 
method. The stand of 1adino clover WaS reduced from an average of 14 plants in the 
check to 2 plants where endothalwas used at 4 pounds per acre. No stand reduction 
was apparent in lotus. Chloro IPC seriously reduced the stand of both crops, with 
an average stand count of four plants per transect for ladino and 2 plants per 
transect for lotus when Cl IPC was used at the rate of 4 pounds per acre. The 
only appreciable difference in weed count was found where chloro IPC and dini tro 
selective had been used. The greatest weed reduction was apparent with chloro 
IPC. Most of the weeds found were of the broadleaf type. The weed reduction with 
chloro IPC was seven weeds per transect as compared to 24 for the control. Dinitro 
selective reduced the weed count from 24 to 13. Post-emergence applications were 
theamine salt and dinitro selective at 3/4 pounds per acre, chloro IPe at 4 pounds 
per acre, MCP dust at .4 pounds per acre, 2,4-u at .4 pounds per acre. All of 
these materials gave some weed reduction with the exception of chloro IPC. The 
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greatest weed reduction was obtained with 2,h-D and dinitro selective, both re­
ducing the stand count to 4 weeds per transect in comparison to 19 in the check. 
The amine salt of dini tro was second Yd. th 7 weeds per transect followed by ~ilCP 
'wi th 11 weeds per transect. A stand count on ladino clover showed it was seriously 
affected by all the dinitro formulations. The stand reduction ral~ed from an 
average count of Ih on the check to one for dinitro selective and 6 for the amine 
salt. The stand count for 2,h-D was 8 per transect. Neither rv::cp nor chloro IPC 
gave a reduction of ladino. The stand reduction in lotus was most severe with 
the amine salt of dini tro. The stand was completely eliminated. The stand 
reduction for dini tro s elective was from an averae;e of 7 on the check to 3 with 
dinitro selective. None of the other materials reduced the stand. These trials 
indicate that low rates of lV;CP and 2,h-D both can be used on seedling ladino and 
lotus vii th reasonable vIeed control. The spring applic ations of dini tro appears 
to be hazardous from the standpoint of stand reduction. (Contributed by Oregon 
Agricultural Experiment Station) 

A trial of various herbicides for the control of weedy annual grasses in 

Alta fescue. Bayer, '" D. E., and Freed, ' V. H. Various chemicals were used in a 

field trial on Alta fescue (Festuca arundinacea) for the control of rattail fes­

cue (festuca myuros) and common ryegrass {lolium multiflorum}. This trial was 

designed to discover new chemicals which may be used to control weedy annual 

grasses in Alta fescue. 


The chemicals used in this trial included IPC, Cl lPC, CMU, and 2,4-DS 
all applied at 4 Ibs per acre; PCP and endothal applied at 10 Ibs per acre; and 
TCA and NaMCA applied at 20 Ibs per acre. The above mentioned rates were cal­
culated from the actual parent material. DNG was applied at It qt. of commercially 
prepared material pe'r acre, and aromatic solvent 80 was applied at 40 gallons per 
acre. DNG was applied in 40 gallons of diesel oil, PCP was applied in 20 gallons 
of diesel oil plus 20 gallons of v~ter, and all other compounds were applied in 
40 gallons of water. Applications of the chemicals were made in October and 
again in Februar,y. Plots were one-half square rod in size replicated 4 times. 

Based on this trial Cl lPC gave the best weed control and the yield of 
Alta fescue seed was highest. Cl lPC was followed by lPC and CMU which gave 
good weed control and the seed yield of the Alta fescue was not reduced as com­
pared to the check. Lack of effectiveness of 2,4-DS was probably due to the stage 
of growth of the weedy grasses when the chemical was applied. The weedy grasses 
were approximately one inch tall at time of application. 

The compounds that gave good weed control 1''11 th no damage to the Alta fescue 
in the October treatment showed severe damage in the February treatment. (Con­
tributed by Oregon Agricultural Experiment Station) 

The effect date of application of lPC and Cl IPC has on annual grass con­

troland seed yield of Alt a fescue. Bayer, J. E., and Freed, V. H. A field 

trial was established, using one-half square rod plots with four replications, to 

determine the time when lPC and Cl lPC should be applied when used as a selective 

for weedy grass control on Alta fescue. lPC and Cl lPC were applied at 4 and 6 

Ibs actual parent material per acre at monthly intervals starting October 13 and 

ending February 13 on a solid stand of Alta fescue uniformly infested with rat ­

tail fescue (Festuca myuros) and cornmon ryegrass (Lo[ium multiflorum). 


The best weed control was in the October treatment with decreasing effec­
tiveness in order of the application. This was due largely to the stage of growth 
of the weedy grasses when the chemical vas applied. The younger plants were 
easier to kill than the older plants. 
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The yields from the October treatment were the highest with a marked de­
crease in seed yield with the remaining treatments. Reduction in seed yield was 
more marked v'lith IPC than with Cl IPC. (Contributed by Oregon .H.gricultural Ex­
periment Station) 

The effect of rate , 9f application on weed control in Alta .fescue 'when usin...B., 
IPC and Cl IPC. Bayer, D. E., and Freed, V. H. A field trial was established 
on a solid stand of Alta fescue infested uniformly with rattail fescue (Festuca 
myuros) and common ryegrass (Lolium multiflorum) to determine the most effective 
rate of IPe and Cl IPC for controlling these weedy grasses. IPC Bnd Cl IPC were 
applied at the rates of 2, 3, 4, S, 6, and 7 lbs actual parent material per acre. 
One-half square rod plots were used with 4 replications. Application was made 
October 16. 

The four pound rate of both IPC and Cl IPC gave good weed control and 
showed no effect on the seed yield. IPC did not have any effect on the spring 
germinated annuals while Cl IPC gave excellent control of these spring annuals. 
The heavy rates of IPC reduced the seed yield markedly but did not kill the old 
Alta fescue plants. At the same heavy rates the Cl IPC did not reduce the seed 
yield as markedly but had a greater effect on the old established Alta fescue 
plants. (Contributed by Oregon Agricultural Experiment Station) 

Weedy annual grass control in Alta, red and chewings fescue. Bayer, D. E., 
and Freed, V. H. . A field trial was set up using IPC as an emulsifiable li~id 
alone and in combination with CaCN2, as a 50% wettable powder and Cl IPC. he 
chemicals were applied at three different times: October, November, and December. 
The October rates of application for IPC were 3 and 4.5 lbs per acre; Cl IPC, 3 
and 4.5 lbs per acre; and the IPC:CaCN2 combination, 3 and 320 and 3 and 480 lbs 
per acre respectively. The November and December rates of application were 4.5 
lbs per acre for both the IPC and Cl IPC. 

Applications were made on a solid stand of tall fescue, red fescue, and 
chev'lings fescue that was uniformly infested with rattail fescue (festuca myuros). 
Plots were 10 feet by 16 feet replicated 3 times. 

This trial has run 3 years with each year duplicating the same treatment 
on the same plot. This was done to determine whether there was any carryover or 
detrimental effect 0:£ the ehemicaih to the seedcro.p when trea trnent was made in 
successive years. 

There is no apparent detrimental effect to plants or the seed yield from 
plotst reated in October from any of the com.pounds. The November and December 
trea tments show reduced seed yields with some- reduction of stand, e specially in 
the chewings and red fescues. (Contributed by Oregon Agricultural Experiment 
Station) 



PROJECT 9 ANNUAJJ 'iVEEIS IN ROW CROPS AIm VEGETABLES 
E. R. Laning, Jr. Project Leader 

Fourteen individual reports were submitted giving results of various 
experiments on crops ranging from cotton to sugar cane. 

Pre-emergence trials on cotton indicate that CI,w, 3 Chloro IPC and 
phthalamic acid should be investigated further since weed control was 
very good without apparent cotton damage at certain rates of application. 

In addition to the more or less standard recommendations of calcium 
cyanamid and potassium cyanate on onions, it is apparent that 3 Chloro 
IPC shows considerable promise as a pre-emergence treatment. It seems 
possible that the dangers associated vrith improper moisture conditions 
in relation to qyanamid might be overcome by the use of 3 Chloro IPCo 

other reports indicated that CHU should be tested further on many 
crops as a pre-emergence treatment at lovr rates. The amine salt of 
dinitro also appears to be a good pre-emer~ence chemical especially for 
beans and corn. 

Othe~ crops mentioned are peas, potatoes, table beets, carrots, 
asparagus, and a group of vegetables treated ~~th CMU. 

Most of the reports are of a preliminary nature and recommendations 
are not made. 

All individual reports are presented in the following pages. 

L 
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Some greenhouse tests on the effect of 3 chloro IrC and CNill on cotton and 
on watergrass. Leonard, 0. A., and Harvey, yj. A. The objective of this ex­
periment was to determine the sensitivity of cotton (an Acala variety) and water­
grass (Echinocloa crusga11i) to CMU and 3-Cl IPC when applied (1) to the surface 
of the soil and (2) mixed with the soil. Yolo fine sandy loam and Yolo clay 
loam were used in order to study extremes in soil types. The procedure was to 
place 500 grams of air-dry soil in no. 2 cans and the herbicides applied. The 
cotton and watergrass seeds were planted about one-half inch deep, immediately 
before the surface application and immediately after the treatment in which the 
chemicals were mixed with the soil. The 3-Cl IPC was used at the rates of 0, 5, 
10, 20, 40, and 80 pounds per acre, while the CMU was applied at the rates of 
0, 1, 2, 4, and 8 pounds per acre. Data were recorded about 7 weeks after 
planting. The soil was then allcwed to dry, removed from the cans and pulverized, . 
returned to the cans and replanted. This ',lIas continued until four separate crop­
pings had been made. 

Table 1. Effect of CMU on cotton and watergrass. The CMU was applied (1) to 
the surface and (2) mixed I'rith soil. Planted Feb. 8 and harvested March 24. 
Lbs per Yolo Clay Loam Yolo Fine Sanay·1Da-m-----­
acre of Surface Mixed Surface Mixed 
CMU Cotton Water-' Cotton vvater- I Cotton vv·ater- I Cotton Water­

ht. gras s ht. grass ht. grass ht. grass 
~--------~~----~Lbs. inches I , . 

inches I inches I inches 

0 19 .Qense 19 Dense 15 Dense 15 Dense 
1 23 Sparse I 21 Dense 10 Liead 14 Medium 
2 17 Dead 21 Mediwn I 8 Dead 11 Sparse 
4 12 Dead 20 Dead Dead Dead I Sparse Jead 
8 Dead Dead Dead Dead Dead Dead I Dead Dead 

Table 2. Effect of 3 chloro IPC on cotton and watergrass. The 3 chloro IPC was 
applied (1) to the surface and (2) mixed with the soil. Planted Feb. 8 and har­
vested March 24. 
Lbs. 
acre 

per 
of 

Yolo C~ay Loam 
Surface Mixed 

Yolo Fine .Sandy Lo~__ 
Surface Mixed 

3-Cl IPC Cotton Viater- I Cotton VVater- I Cotton Hater- I Cotton \vater=-

Lbs. 
ht. 

inches 
gras0 

I 

ht. 
inches 

grass 
I 

ht. 
inches 

grass ht. , inches 
grass 

0 21 Dense 21 Dense 22 Jense 22 LJense 
5 22 Sparse 21 Dense 21 Sparse I 22 Dense 

10 20 None 20 Liense 22 None 20 0ense 
20 Dead l~one 15 Medium I Dead None 15 Medium 
40 
80 

Dead 
Dead 

None 
None 

10 
Dead 

Sparse 
None 

I Liead 
Dead 

i~one 

None 
8 

Jead 
Sparse 
None 

The results from the first cropping are sho~"D in tables 1 and 2. The· 
results with CMU indicate (1) that more Clm was required to produce a herbicidal 
effect on the clay than on the sandy soil, (2) mixing CMU with the soi;L decreased 
its herbicidal effecLveness, (J) that watergrass could be selectively removed 
from ~otton, (4) there was a greater margin of safety in the use of CMU on the 
clay soil than on the sandy soil. 



The results from the first cropping of 3-Cl lPC indicate (1) that 3-Cl lPC 
1;'[as affected less by soil type than was ClVlli, (2) that mixing 3-Cl lPC lNith the 
soil had a greater depressing effect on herbicidal toxicity than it did "'lith eMU, 
(3) that death of cotton plants with 3-Cl lPC is due to a combination of contact 
and systemic effects, while the effect of CI~ is primarily systemic, (4) that 
watergrass can be selectively removed from cotton with 3-Cl lPC. 

The results of the second run indicate that with CMU in the sandy loam 
soil, watergrass was dead with the 4 pound treatment and cotton was dead with the 
8 pound treatment. 'viji th the clay loam soil, watergrass "'las dead with the 4 pound 
treatment and cotton was yellovrish with the 8 pound treatment. Very little ef­
fect remained with the 3-Cl lPC, even the 80 pound rate of application, either on 
the cotton or on the watergrass. 

The results of the third and fourth runs were similar. Cotton was not af­
fected by any of the rates of CMU that had been used on either soil type. ~vater­

grass was affected at the 4 pound rate of application and was all dead at the 8 
pound rate of application. There was a slight depressing effect of the 3-Cl lPC 
on cotton at the 80 pound rate of application. 

The above results indicate that there is probably no reason to be concerned 
about residual effects due to either CMU or 3-Cl lPC, when used at the normal 
rates of application. These conclusions are strengthened by results from a tox­
ixity-series experiment which indicates that no toxic residues have been formed 
from either CVfu or 3-Cl lPC. (A contribution from the Botany Department, Univer­
si ty of California) Davis, California). 

Effect of pre-emergence applications of eight herbicides on cotton and 
annual grasses. Vihitworth, J. ~V. This experiment was primarily designed as a 
screening test to evaluate the feasibility of using pre-emergence herbicides for 
controlling annual weeds in cotton grown on the heavy clay adobe soils of the 
Mesilla valley. The weed problem in this area usually consists of 12,te season 
annual grasses which become a real problem after the tall growth of cotton res­
tricts cultivation. Of these grasses, Jungle-rice (Echinochloa colonum) and 
sprangle-top (Leptochloa species) are the worst offenders. 

Eight herbicides "j,lfere applied each at three rates on plots 2 rows x 20 ft. 
long. tl randomized block design lNas used and an adjacent untreated check plot 
was included for each treated plot to permit a covariance analysis. All treat­
ments were replicated three times. 

On April 26, 1952, cotton, variety 1517-C, was seeded on previously irri­• 
gated beds at the rate of about 16 pounds per acre, Two 40 inch rows were planted 
on the double bed,and in the same operation a ridge of soil was thrown over each 
row. On May 2, just before the cotton emc;rged, the ridges were struck and the 
herbicides were applied in 50 gallons of water per acre. The cotton emerged to 
a heavy, uniform stand over the entire field. On May 22, the stand was counted 
and thinned to a stand of one plant per foot. The plants were hand pulled to 
prevent disturbing the chemically treated band. On July 9, typical ClvIU injury 
symptoms became apparent on the cotton growing on plots treated with the 3 and 
4 Ib/acre rates of c~m. This delayed appearance of injury symptoms in contrast 
with a similar experiment conducted at this station in 1951 by Jotzenko. (See 
page 110 of the 1952 ;-'ltCC Research Report.) The moisture factor might explain 
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this conflicting data since irrigation vra ter was applied to Jotz enko t s plots 
iwmedi~tely after apnlying the CNID. In this experiment, the first moisture to 
reach the plots, except for a 0.06 inch rain, came in the form of the first 
crop irrigation applied seven weeks after applying the CMU. In 1952, cotton 
so~m on Jotzenko's 1951 plots came up to a stand and died out shortly thereafter. 
It is Dossible the same thing will happen on the 1952 plots when they are seeded 
again in 1953. 

Of the eight herbicides tested, CMU and phthalamic acid showed promising 
weed control possibilities. Nine weeks after applying the herbicides, the average 
stand of annual grasses on the CMU plots (2, 3 and 4 Ib/acre) was 0.3 plants per 
square foot as compared to 4.1 on the adjacent checks and 0.2 on the napthyl 
phthalamic acid (formulation 1) plots (2, 4 and 6 Ib /ac re) as compared to 6.8 
plants on the adjacent checks. At harvest time, 20 weeks after application, 
some carry-over of these two chemicals 'Nas still apparent. The stand of grass 
on the Civill plots averaged 0.2 plants per square foot as compared to 3.1 on the 
adjacent checks and 0.9 plants on the phthalamic acid plots as compared to 5.1 
plants on the adjacent checks. Durin§; the period of the experiment the field 
received six irrigations (approximately 3 inches each) and 5.92 inches of rain­
fall. 

The cotton yields of the area averaged over two bales of lint per acre. 
None of the eight herbicides at any of the three rates tested significantly re­
duced either the stand or yield of cotton as corr~ared to the adjacent checks. 
~'ui th a C. V. of 11. 2% it was possible to measure yield differences of 20;0. If 
the apparent injury caused by the 3 and 4 Ib rate of CNID r educed yield, the pre­
cision of this experiment was not fine enough to detect this r eduction. 

The cotton on th e CMU and phthalamic acid plots and adjacent checks was 
sampled f or lint percent, strength index and other fiber properties, and seed 
germination. Only the lint percent and strength index have been completed. 
There 'were no differences between treated vs. nontreated in regard to these two 
properties. (New Mexico Agricultural Experiment Station, State '~o llege, l~ew 
Mexico. ) 

Effect of pre- and pos t-emergence applications of herbicides r ec0mmended 
for the control of annual weeds in cotton. ~ihi tworth, J. ·\t. Recommendations 
for chemical weed control are available for many cotton producing areas. The 
experimental data that furniched the necessary background for these recommenda­
tions is not yet available fo r the Mesilla Valley. This experiment was designed 
to test the feasibility of using borrowed recommendations for chemically con­
trolling weeds in cotton in this area. 

Identical cultural practices Viere follollred on this experiment and the 
above screeninf test anj the pre-emergence treatments were also made in a like 
manner. The post-emergence chemicals were applied by using a hand boom that 
placed the spray in a band at the base of the cotton plants. 6ach treatment was 
replicated four times and paired ~Qth an adjacent check plot to permit a covar­
iance analysis. The plots were four (40 inch) rows by 20 feet long. 

The 8i ght pre-emergence treatments included the water and oil soluble 
dinitros applied at 8 and 12 Ib /acre, 3-C1 IPC at 4 and 8 Ib/acre and a petroleum 
distillate at 40 and 60 gallons/acre. None of these treatments reduced the yield 
or stand of cotton as compared vii th the adjacent untreated check plots. Yveed 
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control data based on percent of check calculated on data taken nine weeks after 
applying the treatments showed no essential differences in rate.. Percentage con­
trol of weeks at this time was 91, 86, 76 and 50 respectively for the oil soluble 
dini tro, 3-Cll. IPC, petroleum distillate and the v-ater soluble dini t.ro. A weed 
count taken just before harvest showed percentage weed control as 30, 67, 61 
and 33 respectively for these chemicals. Apparently, IPC and the petroleum dis­
tillate had the longest residual action. 

Eight post-emergence treatments were applied using a placement spray when 
the cotton was in the early square stage. At Uris time the weeds were a bout 1-2 
inches tall and at a susceptible stag3. lJnfortunately, however, by this time the 
cotton had lost its waxy cutin and bark formation had started. As a result tho 
dinitro, the naptha, and the IPC in naptha reduced the yield 22, 26, and 14% 
respectively. Neither rate of the TCA which was applied at 10 and 20 lb/acre re­
duced the yield of seed cotton. Both rates gave 99% control of the annual grasses. 
The grasses that were present on these plots died out and the plots remained grass­
free for the remainder of the growing season. (New Mexico Agricultural Experi­
ment Station, State College, New Mexico.) 

Effect of pre-emergence and post-emergence chemical treatments on annual 
weeds and onions. Tinrrnons, F. L. and Lee, rio O. An exPeriment conducted in 
1952 tested seven chemicals at different rates in comparison 'wi th untreated, cul­
tivated, and hand-weeded checks in 24 pre-emergence and post-emergence treatments, 
each replicated five times in randomized blocks on plots 8 x 15 feet, each con·­
taining six rows of.yellow sweet Spanish onions. The onions were seeded April 10, 
about a month later than the normal date of planting, due to late melting of the 
unusually heavy winter accumula tion of snow. All plots were cultiva ted and irri­
gated uniformly by the usual method for gro~Qng market onions. All treated 
plots and untreated check plots were cultivated and hand-weeded as necessary 
dl.lring the season and the hand-weeding time required was recorded separately for 
each plot. The four middle rows in each plot were used for onion yield determina­
tion. 

The pre-emergence applications were made April 19 after the onions had 
sprouted but when no onions and few weeds had emerged. The treatments compared 
endothal at 1, 2, and 3 pounds per acre, 3 chloro IPC at 2, 4, 6, and 8 pounds 
per acre, sodium TCA at 4, 8, and 12 pounds per acre, and calcium cyanamid 
(granular) at 200 and 400 pounds per acre. The endothal, CIPC, and TCA were ap­
plied in 60 gallons of.'~,atel' per acil."G while the cyanamid was applied with a fer­
tilizer spreader. No effective precipitation was received after the pre-emer­
gence treatments were made and previous to the first cultivation and handwweeding 
which occurred on May 14. The plots were sprinkler irrigated May 15. 

Only the heaviest rates of CIPC, TCA, and cyanamid gave significant reduc­
tions in the first crop of weeds and in hand-weeding time. After the first cul­
tivation and hand-weeding and the sprinkler irrigation of May 15, most of the pre­
emergence treatments gave some reduction in the second crop of weeds. The hand­
weeding time necessary for both crops of weeds ranged from 22-52 man-hours per 
acre for the different treatments as compared to 67 man-hours for the untreated 
check. Cyanamid at 400 po~ds per acre gave the best weed control but reduced the 
stand of onions 46% and the yield of marketable onions 30%. eIPC at 6 and 8 
pounds per acre reduced hand-weeding time 29 man-hours per acre, caused no reduc­
tion in the stand of onions and increased the yield of onions 10-14%. The 
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endothal treatments had little effect on the stand of onions or weeds but reduced 
onion yields 23-57% for the different rates. The TCA treatments produced severe 
injury to onions resembling that of 2,4-J and reduced the yields 14-57% at Qif­
ferent rates. It seems likely that the supply of TCA used had become contam­
inated with 2,4-D. 

The post-emergence treatments in this experiment com~ared potassium cyanate 
(KOCN) and sodium pentachlorophenate (PCP) at rates of 5, 72 , 10, and 15 pounds 
per acre. The ftrst post-emergence spray applications were made May 1 when the 
onions were mostly emerged with the seedling in the crook stage; the first crop 
of w8eds had 2-6 leaves. At that time the surface soil was quite dry and the 
onion seedlings were low in vigor. The second post-emergence applications were 
made May 30 when the onions had 2-3 true leaves and the second crop of weeds had 
2-4 leaves. Crag herbicide (2,4-u sodium ethyl sulfate) was tested May 30 at 
2~ pounds per acre. 

:"eed control from KOCN and sodium PCP in 1952 was the best that has been 
obtained in four experiments conducted in consecutive years. The hand-weeding 
time was reduced 42-56 man-hours per acre, 65-85% less time than was required for 
the untreat8d check. However, the first applications which were made when the 
onions were in the early seedling stage severely reduced the stand of onions. 
The reduction ranged from 30-60% for different rates of KOCN and from 70-96% for 
different rates of sodium PCP. Yields of U. S. No. 1 onions were reduced 4-36% 
by the KOCN treatments and 53-98~s by the sodium PCP treatments as compared wi th 
untreated checks. In previous experiments these two chemicals at similar rates 
did not cause significant reductions in the stand or yield of onions. Crag 
herbicide reduced the yield of onions '70% in the 1952 experiments. 

The results in 1952 emphasized the necessity for sufficient rainfall or 
overhead irrigation following pre-emergence treatments to carry the chemicals 
into the surface soil and make them effective on germinating weeds. The results 
also demonstrate that KOCN and sodium PCP can cause severe damage to onions when 
applied too soon after emergence. The results in 1952, like those in 1951, indi­
cated that 3 chloro IPG is a promising herbicide for control of annual weeds in 
onions and that endothal is not safe for use as a pre-emergence treatment in 
onions. (Contributed by the Jivision of Weed Investigations, BPISAE, USDA, and 
the Utah Agricultural Experiment Station, cooperating.) 

Aero Cyanamid and Aero Cyanate for weed control in onions. Ferguson, 
A. C. In 1952 an experiment was conducted on the Arkansas Valley Branch Station 
at Rocky Ford, Colorado, to test rates and time of application of both Aero Cyan­
amid (granular) and Aero Cyanate sprays. Aero Cyanamid at 200 and 400 pounds per 
acre was applied to the surface of the soil before the first irrigation on one 
set of plots, and before the second irrigation on another set of plo ts. r.hen the 
onions were in the "crook" stage another set of plots was sprayed with Aero Cyan­
ate at a rate of 7.5 pounds in 100 gallons of water per acre. After the onions 
had reached the II two-leaf II stage, one-half of each treatment was sprayed with 
Aero Cyanate at a rate of 7.5 pounds in 100 gallons of water. The following re­
sults were obtained: 
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Yield Onion Weeds per sq. ft. 
Treatment (per acre basis) 50# plants/ Broad­

sckjA yd row Grass, leaf Total 
Al 
I. 	 400# Aero Cyanamid before 1st irrigation 949 20.5 8.2 3.3 11.5 
2. 	 400# Aero Cyanamid before 1st irrigation, 

plus 7.5# Aero Cyanate at "2-leafll ~tage 892 17.8 6.4 1.8 8.2 
Bj 
1. 	 400# Aero Cyanamid before 2nd irrigation 765 15.6 4.8 1.3 6.1 
2. 	 400# Aero Cyanamid before 2nd irrigation, 

plus 7.5# Aero Cyanate at "2-leaf" stage 745 14.8 2.8 0.7 3.5 
D/
1. 	 200# Aero Cyanamid before 1st irrigation 927 20.7 13.0 4.3 17.3 
2. 	 200# Aero Cyanamid "befcre 1st irrigation, 

plus 7!5# Aero Cyanate at 112-leafll stage 852 17.5 8.4 1.2 9.6 
Ej 
1. 	 200# Aero Cyanamid before 2nd irrigation 854 19.1 9.0 1.7 10.7 
2. 	 200# Aero Cyanamid before 2nd irrigaUon, 

plus 7.5# Aero Cyanate at "2-leaf" stage 714 18.0 2.6 0.6 3.2 
Gj 
1. 	 7.5# Aero Cyanate at "crook'! stage 800 17.9 5.0 0.5 5.5 
2. 	 7.5# Aero Cyanate at IIcrook" stage, 

plus 7.5# Aero Cyanate at "2-leaf" stage 639 15.4 4.9 . 0.8 5.7 
Hj 
1. 	 Check 877 22.1 12.1 10.6 22.7 
2. 	 7.5# Aero C;y:anaU! at "2-leaf" stage 923 16.0 12.8 1.6 14.4 

L.S.D.S% lSl 2.8 4~02.7 j:S­
L. S. D. 1% 209 3.7 6.-3 3.8 5.4 

Discussion of results: 

1. All treatments reduced the total number of weeds significantly when 
compared 'with the untreated check. 

2. Treatments B2 and E2 gave the best control of weeds, sho¥ang respec­
tively 3.5 and 3.2 weeds per square foot as compared to 22.1 weeds for the check. 
However, these treatments appear to reduce yields. 

3. All treatments were very effective in the control of broadleaf weeds, 
but only treatments A2, Bl, B2, E2, Gl, and G2 were effective in reducing the 
numb er of annual grasses. 

4. Treatments Al, A2, D3, El, and Gl appear to be the most satisfactory 
since they gave good weed control without reducing the yield of onions. 

Note: 1. Aero Cyanamid can be applied to the surface of the soil on a field 
scale with a Gandy fertilizer spreader. Tests with this machine have shown that 
it can be calibrated with little difficulty to spread evenly the exact amount of 
material over the soil surface. 

2. Onion seedlings should not be sprayed with Aero Cyanate when in the 
flflag leaf" stage as heavy losses in stand may result. Onions appear to be more 
tolerant to the spray when in the earlier flcrook" stage or later "2-leaf ff stage. 
(Colorado Agricultural Experiment Station.) 
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EFFECT of Various Herbicides on Stands and Yields of Asgrow Y41 
Onions. Barnard, E. E. Asgrow Y41 onion transplants, 60 days from seed 
were planted in prepared plots on Hay 24, 1952. Previously, on Hay 20, in 
randomized plots, replicated three times, the following pre-planting treat­
ment had been a) plied: CIPC at 2 and 4 pounds per acre, TCA sodium salt 
at 4 and 8 pounds per acre, endothal at 2 and 4 pounds per acre, DNOSBP 
alkanolamine at 2, 4, and 6 pounds per acre, and stoddard solvent at 40 and 
80 gallons per acre. Each treatment, 1~th the exception of stoddard solvent, 
was applied in 50 gallons of water per acre. All weeds not killed by the 
treatments were suppressed mechanically throughout the season. Good moisture 
conditions were maintained by Gprip~ler irrigation. Plant survival counts 
1-Jere made and the bulbs were harvested, weighed, and gracled on September 8. 

Although there were no great variations in plant survival counts, 
they were so uniform that small differences betHeen treatments assumed 
stat.istical significance. The greatest variation from the check resulted 
with -the 2-pound treatment of endothal ,,,,hich caused a highl;;r significant 
reduction. The plots treated with 8 pounds of TCA or 80 gallons of stoddard 
solvent closely approximated the check. All other trea.tments had survival 
counts greater than the check, those treated with 4 pounds of eIPC, 4 pounds 
of TCA, 4 pounds of endothal, or 4 pounds of DNOSBP significantly so. 

All but four of the treatmentS'·approximated the check or exceeded it 
in the number of marketable onions produced. The number was r~duced ma­
terially by the following treatments: ~-pound rate of DNOSBP, 12.5% reduction; 
2-pound rate of endothal, 27% reduction; 40-gallon rate of stoddard solvent, 
50% reduction; -and the 80-gallon rate of stoddard solvent, 90% reduction. 
These treatments caused highly significant reductions in yield (tdtal weight 
and weight of marketable bulbs) as well, the most severe reductions occurring 
\>Jith stoddard solvent with 50% or more at the 40-eallon rate, and 80% Qi:"' more 
at the 80-gallon rate. 

The direction of action of the herbicide materials was the same for 
total '·l8ights and weights of marketable onions. Statistical significance 
followed the same pattern as well. The plots treated with 2 or 4 pounds of 
CIPC or 4 pounds of TCA exhibited significant increases in yields over the 
check, the increase being highly significant with the 2-pound rate of CIPC. 
Those plots treated with 4 or 6 pounds of mmSBP also showed increased yields 
but not significantly so. The plots receiving 8 pounds of TCA or 4 pounds 
of endothal closely approximated the check. The four treatments causing re­
ductions are discussed in the preceding paragraph. 

1:;ith the exception of stoddard solvent, all materials exhibited promise. 
Further work with them for weed control with onion transnlants is desirable. 
(Contribution of the r10ntana Acricultural Experiment Station.) 

EFFECT of Various Herbicides on Stands and Yields of Perfected Detroit 
Beets. Barnard, E. E. Per£ecte-d Detr-oit beets 1'Jere planted -on Juno 6, 1952. 
On June 24, the following pre-emergence sprays were applied in randomized 
plots, replicated four times: TCA sodium salt at 4, 8, and 12 pounds per 
acre, endothal at 2 and 4 pounds per acre, sodium isopropyl xanthate at 15 
and 25 pounds per acre, and IPC at 2, 4, and 6 pounds per acre. Each treat­
ment was applied in 50 gallons of water per acre. All weeds not killed by 
the treatments '-Jere suppressed mechanically throughout the season and good 
moisture conditions were maintained by sprinkler irrigation. Plant stand 
('()~'1."ts were made and· the plots were harvested on August 27. 



Stand counts were not appreciably affected by the treatments of 
endothal or IPC or by the 4-pound rate of TCA. However, there was a general 
decrease in counts as the rate of application with TCA increased, although 
no significant reduction occurred. Significant reducti0ns in stand counts 
were caused by sodium isopropyl xanthate y.Thich caused reductions of 50% or 
more. 

The response of weight yields to th~ treatments was similar to the 
response of stand counts. The plots treated with endothal or IPC produced 
yields closely approximating those of the check. Those treated with TCA 
shoY-Ted an increasing reduction in yield as the rate of application increased, 
with a significant reduction being caused by the l2-pound rate. Highly 
significant reductions in yields ,.Jere caused by sodium isopropyl xanUJate 
at 15 or 25 pounds per acre, the reductions being 50% and 64% respectively. 
(Contribution of the Montana Agricultural Experiment Station.) 

EFFECT of Various Herbicides on Stands and Yields of Tendersweet 
Carrots. Barnard, E. E. Tendersweet carrots '\~ere plantedon June 6, 1952. 
On June 24, the follovring pre-emergence sprays were applied in randomized 
plots, replicated four times: TCA sodium salt at 4, 8, and 12 pounds per 
acre) endothal at 2 and 4 pounds per:, acre, sodium isopropyl xanthate at 15 
and 25 pounds per acre, and stoddard' solvent at 40, ,60, and 80 ,gallons per 
acre. ' Each of the herbicides, with the exception of stoddard ' solvent, 1..ras 
applied in 50 gallons of water per acre. All weeds not killed by the treat­
ments y-Tere suppressed mechanically throughout the season and good moisture 
conditions wer.e maintained by sprinkler irrigation. Plant stand counts 1.Jere 
made and the plots 'Here harvested on September 19. 

Stand counts were not appreciably affected by the treatments of 
stoddard solvent, lower rates of TCA, or the 25-pound treatment' of sodium 
isopropyl xanthate. As the rate of application with TCA increased, there 
was a general decrease in counts to nearly a significant reduction with the 
l2-pound rate. A significant reduction was caused by the l5-pound rate of 
sodium isopropyl xanthate. The most severe reductions were caused by endothal 
treatments vrhich caused a 92% reduction 'tnth the 2-pound !'.g,te and a 98% re­
duction with the 4-pound rate. 

Only the plots treated \-rith stoddard solvent closely approximated 
the check in weight yields. The plots treated with 25 pounds per acre of 
sodium isopropyl xanthate vrere somewhat reduced but not significantly so. 
Significant reductions were caused by TCA at 4 pounds per acre, and highly 
significant reductions were caused by TCA at 8 and 12 pounds per acre, 
endothal at 2 and 4 pounds per acre, and sodium isopropyl xanthate at 15 
pounds per acre. (Contribution of the Montana Agricultural Experiment 
Station. ) 

EFFECT of MCP and 2,4-D on Stands and Yields of Freezonian Peas. 
Barnard, E. E. Freezonian peas were planted on June 3, 1~2. On June 24, 
the follolnng post-emergence sprays were applied in randomized plots, 
replicated four times: MCP sodium salt at .1, .2, .3, and .4 pounds per 
acre, and 2,4-D alkanolamine at .1, .2, .3, and .4 pounds per acre. Each 
treatment was applied in 50 gallons of water per acre. All weeds not killed 
by the treatments were suppressed mechanically throughout the season and 
good moisture conditions were maintained by sprinkler irrigation. Peas were 
harvested at the green pod stage and run through a separator to obtain 
shelled pea weights on August 7, 13, and 18, after which stand counts were 
made and the patch 1vaS abandoned. 
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Stand counts were not found to be affected appreciably by any of 
the treatments. 

The plots treated with the hw lower rates of MCP produced slightly 
greater yields than the check, and the plots treated with the hm higher 
rates produced slightly less than the check, but neither increases nor de­
creases were significant. The plots treated with 2,4~D exhibited an 
increasing re9.uction in yield as the rates ,increased, the lowest rate causing 
a slip;ht reduction, the next t1W rates cau sing significant reductions, a.l1d 
the high rate causing a highly significant reduction from the check. - . NCP 
demonstrated sufficient advantage over 2,4-D to indicate that further investi ­
gations vlith it are desirable for weed control in peas. (Contribution of 
the Montana Agricultural Experinlent Station.) 
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Weed control in green beans. Laning, E. R. Jr. and Freed, V. H. Tender 
green bush beans 'were plantecCWith fertilizer applied in bands on May 22, 1952. 
The area was sprinkler irrigated immediately and t.he chendcals listed in Table 1 
were applied on May 27, 1952, as pre-emergence treatments. All chemicals were 
sprayed on in 60 gallons of water per acre, except the granular calcium cyanamid. 
TIle control plots were treated as much like a commercial planting as possible. 

Weed counts were made on July 14, 1952, 43 days after treatment, after 
which all plots were cultivated until after picking. Yield data were taken on 
July 30, 1952. These results are shm\ffi in Table 1. 

WEED CONTROL AND YIELD OF GREEN BEANS 
RESULT ING FROM PRE-FJviERGENCE 

CHEMICAL TREATi'vlENTS 

Treatment 
Rate 
LbsLA 

Total Weed 
9ount--3 re;es 

Yield in grams 
Total... 3 reEs 

1. NaPCP 6 31** 4345 
2. NaPCP 10 331'& 4165 
3. Na 2,4,5-TCP 6 71 4660 
4. Amine 2,4,5-TCP 6 66 4450 
5. Premerge 3 34** 4350 
6. CaCN2 (gram) 200 58 3245 
7. CMU 2 12-l:-* 5955 
8. Endothal 4 71 3350 
9. 

10. 
11. 

Light Oil 
DN5 (see butyl) 
DN5 

40 gal. 
3 
3 

89 
23*-1,0 
23-g 

3300 
4010 
4580 

12. DNG 1 qt. 70 3930 
13. 3-Cl IPC 3 50 3690 
14. IPC 3 91 4335 
15. 2,I.J.-DB 2 43* 3605 
16. Control-weeded 79 3265 

* Significantly better than check at 0.05 level. 

** Significantly better than check at 0.01 level. 


Analysis of variance (using weed counts converted to square roots) showed 
the following: 

1. There was no significant difference in yields resulting from various 
treatments. 

2. The C~ID, NaPCP, Premerge, and dinitro seleotive gave highly signifi ­
cant and 2,4-DB gave significantly better weed control as compared to the con­
trol plots. 

3. There was no difference among the dinitro selective treatments but 
all were better than dinitro general. (Oregon State College.) 
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Weed control in sweet COrn, Laning, E. R., Jr. and Freed V. H. 
Golden cross bCintam sweet corn was pli>llted with fertilizer applied in bands on 
May 22, 1952. Immediately after plantin& the area was sprinkler irrigated, ani 
the chemicals listed in Table 1 were applied as pre-emergenoe treatments on May 
27, 1952. All chemicals were applied as a spray except calcium cyanamid. The 
control plots were treated as much like a commercial planting as possible. 

Weed counts were made on July 14, 1952, 43 days after treatment. All plots 
were then cultivated. Due to an excessive stand the corn did not mature good 
ea~s and yield data were not collected. The weed counts are shown in Table 1. 

PRE-EMERGENCE VvEEJ CONTROL IN SWEET CORN 

Treatment Rate Ibs/Acre Weed Count 
Total for 3 re~ 

1. Na 2,4-D 1 35* 
2. Amine 2,4-D 1 43 
3. NaMCP 1 61 
4. Amine MCP 1 35* 
5. Premerge 3 9** 
6. CaCN2 )00 32* 
7. NaHCN2 20 52 
8. 2,4-00 2 35* 
9. 2,4-DB 2 ,32* 

10. CMU 2 11** 
11. Contljol 69 

* Significant decrease at 0.05 level compared to control. 
** Significant decrease at 0.01 level compared to control. 

The analysis of variance (using weed counts converted to square roots) 
showed the following: 

1. ' Na 2,4-D, Amine MCP, CaCN2' 2,4-00, and 2,4-DB all reduced the weed 
population significantly as compared to the control plots. 

2. Premerge and CMU reduced the weed population to a highly significant 
degree'~ 

:3. Premerge and CMU also controlled the weeds better than any other 

treatment • 


• 
4. Observations indicated that CMU was the only treatment which injured 

the corn. CAm injured the corn severely and r educed the stand by more than half. 
(Oregon State College.) 

Pre-emergence and post-emergenge chemical control of annual weeds in Red 
McClure potatoes in the San Luis Valley of Colorado. Fults, Jess; Blouch, Roger; 
LiVingston, 'Clark; and Thornton, B. J. Recently the vegetable crops division 
of Cornell University has recommended the use of pre-emergence ohemical weed 
control in potatoes in New York State. Recommendations are bas~d o~ six years 
testing under ~ridely different conditions. It is stated that one pre-emergence 
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chemical spray may be substituted for tlJlO cuItivations with significant savings 
in time and money. Final hiUing operations are carried on at the usual time 
just prior to closure of the rows by vines. 

Tests were begun at the San Luis Valley Experimental farm near Center, 
Colorado, on May 20, 1952, to determi.ne whether pre-emergence or early post­
emergence chemical weed control in Red McClure potatoes was a profitable opera­
tion under the arid conditions of this area. Spring and early summer rainfall 
in this region is erratic, and usually deficient, and most crop production in the 
area is dependent on subiITigation. 

The procedures used in 1952 were of an exploratory nature with the object 
in mind of evaluating the pre-emergence and post-emergence effectiveness of sev­
eral herbicides. Because of this, all comparisons were made with unweeded, un­
cultivated and unhilled plots. None of the treated plots received the usual 
hilling operation for the same reasons. 

Potatoes were planted in the usual 34 inch rows spaced 10 to 12 inches 
apart on May 20, 1952, and were harvested September 15, 1952. The length of 
season was 118 days. Pre-emergence treatments were made on May 23 and 2!.j., and 
post-emergence treatments weTe made 32 days after planting on June 21. On this 
date the potato plants were 6-8 inches tall. The two most important weeds were 
redroot (Amaranthus retroflexus) and lambsquarters (ChenopoditLlJl album.). 1,eed 
counts were made on June 21 to obtain data on pre-emergence chemical effects. 
Post-emergence treatments, e..s well as pre-emergence treatments, were evaluated 
on July 28. The bases of comparison in all cases were unweeded, uncultivated 
control plots. Harve1:;t of all plots for potato yj.elds was carried out on Sep­
tember 15. Plots were 2 rows wide x 50 feet long. Treatments were replicated 
3 times in randomized blocks. Motsture was deficient, both in the form of nat­
ural precipitation and subirrigation, until August 2. Moisture and temperature 
and light were adequate from August 2 until harvest . 

. All data are summarized in Table 1. These data suggest that very good to 
excellent pre-emergence weed control may be secured with CMU at rates of 3 to 6 
pounds per acre with no depression in yield. TCA and C-IPC appear fair to good. 
p-162 was very promising as a post-emergence treatment when used in kerosene, 
but it was of no value when used in water. With these trends as a guide, trials 
on a larger scale are being planned for next year using cultivated and hilled, 
cultivated and not hilled, not cultivated but hilled controls. 

Table 1. 	 An evaluation of E!:.~nd...E.'2~t-emergence chemi~al weed control 
in Red McClure potatoes. San Luis Valley Experimental Farrp., 
Center, Colorado. _1952. 

June 21 July 28 Septembe:rI'S 
Pre-emergence Pre-emergence Harvest evaluation 

No. Treatments evaluation & post- " % 
Total evaluation Yield llnweeded 
weeds3 %kill %kill .(plot controls 
~~----~-----~~----~~--------~%~~-lbs. 

1. C-IPC 	@ 8#/acrel 105 34 27 132 68 
2. C-IPC@8#/acrel ) ' 
____A~e_ro~c~_~y~an~at_e~1;0~~#/~A_2~____~58 _63___ 30 354 182 

--~(~T~a~b'le 1 continued on following page. )
1. Treatments applied pre-emergence. 
2. Treatments applied post-emergence. 
3. Total annual weeds in 3 plots, area 50'x6" between the 2 treated rows. 
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fable 1, Conti~!led 

June 21 ---Jul;y: W- SeEtember 12-­
Pre-emergence Pre-emergence Harvest evaluati on 

No. Treatments evaluation &post- " % 
Total evaluation Yield unweeded 
weeds3 %kill %kill LPlot controls · 

,,'iIbs. 7~ 

3. 	 TCA @ 10#/Al 40 75 30 315 162 
4. 	 TCA @ 10#/Al 

Aerocyanate 10#/A2 20 81 35 226 175 
(2 	plots 
only) 

5. 	 CMU @ J#/Al 55 65 57 264 136 
6. 	 CMU @ 6#/Al 6 96 100 350 180 
7. 	 Niagarthal @ 10#/Al 85 46 7 252 130 
8. 	 Aerocyanate @ 10#/A2 160 7 180 93 
9. 	 Crag #1 @ 10#/Al 147 7 0 195 100 
10. 	C-IPC @ 8#/Al 

80 49 25 280 144Crag #1 @ 10#/Al 
11. 	p-162@ 20#/A in H202 125 17 176 91 
12. 	p-162 @ 20#/A in 

herosene2 142 77 269 139 
13. 	2,4-D L.V. esterl 

@ 2#/A . 88 44 0 229 118 
14. 	4-C-IPC @ 8#/Al 171 0 0 208 107 
15. 	Premerge @ 2 gal./Al 130 8 0 193 100 
16. 	Control, weedy 1.58 194 

1. Treatments applied pre-emergence.
2. Treatments applied post-emergence.
3. Total annual weeds in 3 plots, area 50 ft. x 6 inches between the two treated 

rows. (Colorado Agricultural Experiment Station.) 

CIPe and CII1U for weed control in seed cr~s and asparagus. Zobel, M. P. 
and Harvey, W. A. An exploratory type of experiment was conducted in 1952 in 
commercial fields of carrots, beets, onions and peas, all being grovm for seed. 
Non-replicated plots using 3 chloro IPC at 3 and 6 pounds per acre and CMU at i, 
1, l~, and 2 pounds per acre were used. All c raps were well es tablished v!ith 
considerable new growth. The plots received several rainfalls of i to 1 inch 
each, as well .as showers. Carrots were completely unaffected by all treatments. 
Onions were unaffected by all treatments except CNID at 2 pounds per acre which 
caused some leaf burning but with complete recovery later. On beets, C1ID re­
moved the red color from the leaves but growth continuerland the red color re­
turned within three weeks. CIPC resulted in stunting with both rates and some 
mortali ty at 6 Ibs. With peas, CIPC caused stunting at both rates and no c olJlplete 
recovery while CMU resulted in a 25% stand at ~ pound rate, 10% stand at 1 pound 
rate and complete mortality at l~ and 2 pounds. CIPC gave good control of weeds 
while CMU resulted in excellent control of the weeds in these plots. 

On an established shallow planting of asparagus, non-replica ted plots were 
laid out using CIPC at 3,6, and 9 p01mds per acre and CMU at ~, 1, l~, 2 and 4 
pounds per acre. · The asparagus was beginning to produce spears. No treatment 



caused visible damage yet weed control was good especially with the higher rates 
of CMU except for Cornmon Groundsel and Asparagus seedlings. Both appear to be 
resistant to CMU. Also CMU was tried as a pre-emergence weed control on an aspar­
agus nursery. Time of application was after seeding and well before emergence 
of weeds on asparagus. The treatments consisted of ~, 1, l~, 2, 3, and 4 pounds 
per acre of CMU. A later spraying on separate plots, when fem growth was pre­
sent, was tried. There was no loss of stand or damage to ferns, and weed control 
was excellent. All plots received natural rain or artificial rain. 

The varieties in the above plots were Nantes carrot, perfected Detroit 
beets, white sweet Spanish onions, canners perfection peas, and U C 500 aspar­
agus. (University of California, College of Agriculture, Davis.) 

Residual action of 3-(p-Chl£!ophenyll-l, l-dimethyl urea. Yeo, R. R. 
Samples from the upper inch of an adobe clay soil, which was treated with 32 
pounds per acre of C1ID in July, 1951, for control of nutgrass, were placed in 
flats in the greenhouse and cabbage, turnip, lettuce, chili, tomato, okra, musk·· 
melon, pea, carrot and onion seeds were planted. To serve as a control, samples 
of untreated soil from areas surrounding the plot were collected, mixed, placed 
in flats and seeded to vegetables. The ClvlU did not appear to have any effect 
on germination of the vegetable seeds when compared to the checks, but appar­
ently did effect g~rmination of the weed seeds. Eight days after planting,the 
average number of weeds per square foot was 9.1, while in the checks it was 287. 
Observations showed only a few weeds emerged in the CMU treated soil. At the 
end of 27 days all plants in the CMU treated soil were dead. None of the vege­
tables grew beyond the cotyledon stage. The tips of the cotyledons were first 
to yellow, followed by yellowing of the whole cotyledon. The onions grew to a 

- height of l~ inches and then appeared to have the cells destroyed at the base of 
the stem. Chili Rnd okra appeared to have the greatest tolerance to the CMU. 
The amount of rainfall from July, 1951, to December, 1952, was 9.87 inches. 
(Contributed by the New Mexico Agricultural Experiment Station.) 

• 



1J.Jeed Control vri..th om in Sugar Cane. Hanson, noel S. Experiments 
with Cl\m for controliing :feeds iriffiigai::- cane durin!?; 1951 and 1952 ham shown 
this chemical to be a very effective pre-emergence herbicide far use on most 
Hm-raiian soils. 

Following are summary statements from. 33 tests conducted on sugar pJ.an­
tations in Havlaii during 1951 and 1952: 

1. 	 In four tests, m-1U applied in C!'.DE (Concentrated Activated 
Diesel Emulsion) substantially increased the period 0:: contl~ol 
over CEU applied in vJater. In six tests, the hm fonlUlations 
were practically equal when compared at the same dosages of 
CHU. 

2. 	 In 22 out of 33 tests, the days effective control increased 
with an increase in dosage. 

30 	 In 9 out of 15 tests, CHU at 2.5 pounds per aCre increased the 
number of days effective control over an equal dosage of 2,4-D 
~r from one to 34 days. In four out of 15 tests, 2,4-D was 
ahead oy from 11 to 115 days over Clm. 

4. 	 Out of 33 tests, the longest period of control for 2.5 and 5.0 
pounds of CHU per acre ,..as 83 and 134 days, respectively. The 
shortest period was 7 "mel 10 days., respectively. The longest 
period of control for 2.5 po~~ds 2,4-D was 58 days and the 
shortest was 6 days. 

5. 	 In one test, an appreciable depression in growth resulted from 
application of 10 and 20 pounds of CrID over ca..l1e from 6-20 in­
ches tall. In another test neither 10 nor 20 pounds caused 
grOl"lth depression, "mereas 40 pounds caused severe depression 
on cane sprayed at 18 to 24 incbes. In both tests, the CJVill­
Water suspension was sprayed over the plants. 

6. 	 The logical recommendation from these data is the application 
of not over 5.0 pounds CI1U per acre and at least 2.5 pounds. 
The chemical can be applied either in water suspension, if 
properly agitated, or suspended in straight CADE. Unless a 
water suspension is agitated during its application, theuni­
forIDity of its distribution in the field wi-ll be erratic. The 
CADE formulation is the more stable and lnll give more uniform 
control. CHU in CADE remains in complete and uniform dispersion 
for an indefinite period of time. The main advantage of the com­
bination with CADE is that both a contact and pre-emergence spray 
is applied at once. The CADE ,.-rill kill the weeds that have emerged, 
and the CMU ",dll enSUl~e pre-emergence control. 

7. 	 Combinations of Clm with 2,4-D C'..,.'1d TCA did not increase the period 
of cont rol over a-ru suspended in CADE. 

8. 	 Poorest results from Clm in sugar cane have been on alluvial soils. 

Contributed from Experiment Station, Hav"aiian Sugar Planters l Associa­
tion, Honolulu, Hawaii. 
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PHOJBC'll 10 Al,~UATIC VI:SEDS. 
J. M~ HodGson, ChaIrr1an 

Aquatic weeds as considered under this Project of the Leseern 
Weed Control Conference concerns those plants which must gro·vv f o.') at 
leas t a. part or. all of the ir lif e cycle in wa. ter , Two di vis ions of · 
aquat:1.c weeds are also considered, t hose that grow submersed and those 
that grow with a rnB. jori tyof their foliage above water;· th-e-~££.en t 
type. Prior to this yenr these two . types were reported under 
separate projects . 

Aquatic weed problems are found on irrigation and drainage 
systems~ in recreational waters jl and domestic water storage and delivery. 
However ~ all contributions of research :-eeports to this committee have 
been concerned with the first listed category. waterweeds of irrigation 
and drainage systems. There is undoubtedly additional work in control 
of waterweeds in the two other phases that is not available to this 
committee. 

Ten individual reports of various control studies are in­
cluded in this project report. All except one are concerned with 
chemical treatments on one or more of the following species of Aquatic 
weeds. 

American pondweed (Potamogeton americanus) 

Leafy pondweed (Potamo~eton fo1ios:1.s) . 

Richardson's pondweed Potamogeton-Richardsonii) 

Sago pondweed (Potamogeton p~_ctin~tusr & variety interuptus 

Water weed (Elodea densa) 

Green algae (Chla-doEEora ~2.E) 

True watercress-rNasturtium officinali) 

Cattail (1Ypha latIfOlia) .--- ­

REPORTS OF INDIVIDUAL CONTRIBUTORS 

Field ~E£~ica~io~_of Rosin Am:1.ne D Acetate (RAD~) for con­
trol of submersed waterweeds. Hodgsonjl -J:- Mo- ·RADX-gave-good con­
trol of green- algae in a small ditch in a test in 19510 It was also 
observed in this test that there was a definite effect of RADA in ­
hibiting the growth of horned pondweed (Zannichellia palus~~i~l . 

During the summer of 1952 a triaiL application of RADA was 
made in a ditch infested with sago pondweed (Potamogeton pectinatus) 
& leafy pondweed (Potamogeton f~~iosis) for control of these species. 

Forty~two pounds of actual RADA were dissolved in fifty · 
gallons of water to make a 10 per cent solution of RADA and watero 
This solution was applied to 1 cfs o f water in 20 minutes. An 
additional 1.9 cfs of waste water entered the ditch about 100 yards 
below the point of treatment o 
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The first part of the ditch received 560 ppm of RADA for 20 
minutes whila the lower part of the ditch received about 190 ppm of 
RADA for approximately 20 minutes. 

The pondweeds and green algae in the vicinity of the application 
were immediately discolored. The plants seemed to become whitish >J 
then turned black and then browno Complete kill and removal of pond= 
weed was obtained in this upper portion of the ditch. Effect of the 
RADA was noted 1 mile down the ditch where 75 per cent of the leaves 
of the pondweeds turned brown and were sluffed offo Old stems were 
not killed at this point and new leaves were being formed 3 weeks 
after the t;reatment. Results of this trial indicated that Rosin Amine 
D Acetate has good possibilities of becoming an effective chemical 
for control of submersed pondweeds and further tests should be madec 
(Contributed by the Division of Weed Investigations~ BPISAE 9 USDA, & 
the Idaho Agricultural Experiment Station 9 cooperating) 0 

Aromatic Solvent Dinitro for control of submersed pondweeds. 
Hodgson~ J. Mo This test consisted of an application of s-gallons 
of Ortho Aquatic Weed Killer fortified with 2 quarts of Dinitro 
Ortho Secondary Butylphenol in 2 cubic feet per second of water in 
30 -minu te s time 0 

Within 2 days the waterweeds were all brown and the water level 
in the ditch had receded 8 inches. The treatment was effective for 
1 mile and lasted 6 weeks when the pondweeds had made sufficient re­
growth to need a'second treatmento The effect of 2 quarts of Dinitro 
was about equal to 6 gallons of the solvent weed killer in the treat­
ment. Cost of the treatment was as much as if an additional 6 
gallons of solvent had been used. Further testing of various com­
bination of rates of these materials will be necessary to determine 
the best combination and whether they are economical or not. (Con~ 
tributed by Division of Weed Investigations» BPISAE j USDA~ & the 
Idaho Agricultural Experiment Station~ cooperating). 

Tolerance of Grain Sorghum to R.£illAo Arle~ H. Fo During the 
1952 season~ applications of Rosin Amine D Acetate (RADA) were made 
in irrigation water to determine the possibilities of injury to grain 
sorghum. The grain sorghum9 variety - Double Dwarf 38~ was irri­
gated with treated water at the first~ third and fifth irrigations 
and untreated water was used for the second~ fourth and sixth irri­
gations. Concentrations included lO s 20~ 40 s and 80 ppm with 3 acre 
inches water being turned on to the plots during the application 
time. Each treatment was replicated four times 0• 

There was no injury!> abnormal plant development9 delay in bloom~ 
ing or maturity as a result of these treatments. Harvest of seed 
heads, indicated a tendency for slightly increased yields as con­
centrations were increased, however, these increases fell below 
levels required for significianc80 

Considerable trouble was experienced in keeping the intake 
screen and nozzle screens from being plugged by a gummy~ resinous 



material. Ih overcoming this difficulty, we met some success by con­
stant agitation of the solution during the application perfod o (Con­
tribu ted by the Division of Weed Inves tiga tions 11 BPISAE ~ USDA & the 
Arizona Agricultural Experiment Station g cooperating). 

Effect of 2 2 4-D on submersed aquatic weeds in irrigation canal~. 
Lee 9 W. O. and Timmons$ F.L. An experiment was started in the fall 
of 1951 testing the butoxy ethanol ester of 2~4-D at rates of 5910~ 
15.,20~ and 25 Ib/A and an amine salt of 2,4-D at rates of 10 and 20 
Ib/A for effectiveness in the contro}, of pondweeds. The applications 
were made October 49 9 9 and 10 on duplicate plots 33 feet long extend­
ing across one irrigation canal infested with giant sago pondweed 
(Potamogeton pectinatus var. interruptus) and on another canal infes­
ted with sago pondweed (P. pectinatus) and Anarchriso The water was 
turned out of these canals for the treatments. and the applications 
were made as soon as the water quit moving and before the waterweeds 
were desiccated. The growth of pondweeds was quite mature at the time 
of treatment. Water was turned back into the canals 17-20 hours 
after the spraying was completed. Water samples taken from the first 
water over the plots and at intervals of 5 minutes" 1 hour p and 7~ 
hours indicated that the 2p4-D concentration collected 5 minutes or 
more after the first water flowed over the plots were only 6 ppm or 
less. 

Observations in 1952 showed no effect whatever of any of the 
treatments on the regrowth of pondweed in the canals. Examination 
of the pondweed roots and tubers in the silt at the bottom of the 
canals in the treated plots showed no consistent evidence of injury 
as compared with those in untreated check plots. These field results 
are quite different from the promising laboratory results which have 
been reported from experiments conducted in the Bureau of Reclamation 
Chemical Engineering L.aboratories at Denver~ Colorado. Probably 
the lateness of the season and the advanced stage of growth of pond­
weed were important factors in the poor results obtained with 294=D 
treatments in these field experiments. A rather thorough investi~ 
gation of the situation indicates that it would be seldom possibla 
or practical to turn water out of irrigation canals in moat sections 
of Utah for long enough periods during the growing season to make 
the chemical spray applications on pondweeds in the bottom of the 
canals when the weeds were in earlier stages of growth. (Contri­
buted by Div. of Weed Investigations~ BPISAE 9 USDA'S/ & the Utah 
Agricultural Experiment Station 9 cooperating). 

The effect on submersed aquatic weeds of soil sterilant herb= 
icides applied in the bottom of an irrigation canal Lee p W.Oo &0 

Timmons~ FoL. In the fall of 1951 an experiment was started to deter­
mine whether soil sterilants are effective in controlling pondweeds 
in irrigation canals where the water is turned out during the winter 
months. The chemicals tested were CMU at rates of 5910,1)20940 and 80 
Ib/A,Il sodium chlorate at 160 9 320 9 and 640 Ib/A$ and Borascu at 960 
and 1920 Ib/A. All treatments were duplicated on plots 25 feet long 
and 11 feet wide extending across a small irrigation canal. The app~ 
lications were made November 27 at a time when there was one to two 
inches of snow on the bottom of the canal. 
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Observations during the 1952 growing season showed that none of 
the treatmPLts had any effect upon the regrowth of sago pondweed 
(P. pectinatus). A. luxuriant growth of the weed developed on all 
treated plots and the canal was treated with aromatic solvent in 
July to provide temporary control of the pondweed. (Contributed by 
Division of Weed Investigations~ BPISAE$ USDA 9 and the Utah Agri= 
cultural Experiment Station~ cooperating). 

Relation of volume of 294~D spray to effectiveness on cattail 
atdifi'erent stages of growth. Lee~ W. O. and Timmons 9 F. L. Tn 
an experiment started in 1951 2,4=D at 4 Ib/A as a low volatile ester 
was applied on cattail in different volumes of spray~ 80~ 160~ 240~ 
and 320 gal./A• . The treatments were replicated twice in original 
applications made at an early growth stage and another series at the 
heading stage. In each case the spray solution contained 10 gal/A 
of deisel oil. The early growth series was sprayed twice in 1951 
(June 7 and August 30) while the heading series was sprayed only on 
July 26. . 

Cattail regrowth in the spring of 1952 showed that two repeated 
applications at early growth stages were considerably more effective 
thana single treatment at the heading stage~ and also that 4 pounds 
of 2~4=D in 80 gal/A of spray was much less effective in both series 
than the same amount of 2~4=D in 160 gal/A or greater volumes of 
spray. The average percentage survival of cattail in the early 
growth series was.70915969 and 5 respectively for the different vol­
umes as compared with 55~33~299 and 33 in the heading series. Re= 
treatments using the same volume as in the original treatment in 
each case were made on the early series June 17 and August 26 9 1952 
while retreatments on regrowth in the heading stage were made July 
14~ 1952. Final results from these retreatments will not be appar­
ent until 1953. (Contributed by the Division of Weed Investigations9 
BPISAE~ USDA 9 and Utah Agricultural Experiment Station 9 cooperating). 

Effect of growth r~ulator chemicals and additives on common 
cattail (Typha latifolia} Lee~ W. O. and Timmons 9 F. L. An exper= 
iment started in July 1951 tested 16 different chemical treatments 
for effectiveness on cattail in a continuously flowing irrigation 
drain canal. The treatments compared 294=D in amin'e and in butoxy 
ethanol forms at 4 pounds per acre alone and in combination with de= 
isel oil at 5 and 1'0 gallons per acre 9 sodium TCA at 20 pounds per 
acre, and ammonium sulfamate at 20 pounds per acre. The amine and 
ester forms of 2,4~D were also compared at 6 pounds per acre in com­
bination with 5 gallons of deisel oil. The sodium salt of 294=D was• tested at 4 pounds per acre (acid equivalent) in combination with 20 
pounds per acre of TeA and an ionic emulsifier. Four different 
spreading and sticking agents were tested with the amine salt of 
294=Do All treatments were applied in 200 gallons per acre of spray 
solution made up of water except for the chemicals and oil Theo 

original spray treatments were made July 319 1951 when the cattail 
was in the fully headed stage. Retreatments using the same chemical 
and rate in each case were made June 179 1952 when cattail regrowth 
was just beginning to head. 
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The original treatments made in 1951 were not very effectiv8 9 

probably be cause of the advanced stage of growth when the cattail 
was sprayed. Cattail regrowth in the spring of 1952 ranged from 38 
to 88% with the ester of 2,4-D in combination with desiel oil giving 
the best results. 

The results of retreatments made Juno 17 9 1952 showed much 
greater differences between chemicals and rate. Cattail regrowth 
in August 1952 ranged from only 1% to as much as 93%. Th e combin­
ation of 4 pounds per acre of 2,4-D a s a sodium salt plus 20 pounds 
per acre of TeA plus an ionic emulsifier reduced . the stand of cattail 
99% as compared to reductions of 92- 98% for combinations of 2 94 =D at 
4 and 6 pounds per acre in amine and ester forms plus deisel oil at 
5 and 10 gallons per acre. The ester plus dei se l oil was somewhat 
more effective than the amine plus dei se l oil o Deisel oil was more 
effective at 10 gallons per acre than a t 5 g allons per acre ~ especi~ 
ally in combinations with amine form of 2 ~ 4-Do The amine salt of 
2,4-D combined with TCA and emulsifier reduced the stand of cattail 
only 77% as compared with 99% by the same combination with sodium 
salt substituted for the amine salt of 2 9 4-D. Ammonium sulfamate 
proved much less effective as an a dd itive in c ombination wit11 the amine 
form of 2,4-D than did ' sodium TCA. Nei ther the amine nor the low 
volatile ester forms of 294=D with an emulsifier but without deisel 
oil or TCA gave a significant reduction in the stand of cattail. Of 
the 4 spreading and sticking agentstested9 a nonionic emulsifier 
proved considetably more effective in combination with the amine 
salt of 2,4-D than did the other 3 additive materials. (Contributed 
by Division of Weed Investigations9 BPISAE, USDA, and the Utah 
Agricultural Experiment Stations cooperating). 

Effect of rosin, amine D acetate on submersed aqua!ic weeds. 
Bartl~Y 9 T. R. Rosin amine D acetate (RADA) in addition to being a 
good algaecide has also been found to be effective in controlling 
submersed waterweedso The data from several treatments are shown 
in the following table: 

Rooted or Concn. Contact Percent kill 
Plant species treated excised time (e stima ted) 

Leafy pondweed (Potamogeton foliosus)e~c . ~0 30 mm-- 95 
Leafy pondweed (P. foliosusY-- Excised 100 30 min 99 
Leafy pondweed (P. foliosus) Excised 250 30 min 100 
Leafy pondweed (P. foliosus) Rooted 250 30 min 98 
Leafy pondweed (F. foliosus) Excised 25 Contid 98 
Leafy pondweed (P. foliosus) Excised 50 Cont i d 100 
Sago pondweed (~ec tine. tus) Roo ted 250 30 min 98 
Sago pondweed (P.Pectinatus) Rooted 35 24 hr 100 
Sago pondweed (~ pectinatus) Rooted 35 8 hr 98 
Waterweed (Elodea densa) Excised 100 30 min o 
Waterweed (Elodea densa) Excised 250 30 min 100 
Wa terweed (Elodea densa) . Excised 500 30 min 100 
Green algae (Spirogyra SPE.) 1 30 min 90 
Green algae (Spirogyra spp.) 5 30 min 100 
Green algae (Spirogyra spp.) 10 30 min 100 
Green algae (Cladophora s~) 1 30 min 25 
Green algae (Cladophora ~) 2 30 min 100 
Green algae (Cladophora spp.) 5 30 min 100 
*Based on active ingredient. 
The temperature of water ranged from 750 to 80 0 F in these tests. 
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The injury caused by RADA is noticeable in 1 to 2 days after' 
treatment an o.. apparently acts by dissolving the chlorophyll out of 
the plant. The regrowth of plant material is very slow 9 indicating 
that there is probably a residual effecto 

An advantage of using RADA over an emulsifiable oil is that it 
is water solubleo Therefore, it should kill the plant material for a 
greater distance from point of application in a canal 9 and it can also 
be used at a lower concentrationo 

Probably the main disadvantage in using RADA comes where the 
water to be treated contains a relatively medium to high content of 
sulfate iono Sulfe.te ion caused the RADA to precipi tate in an insol­
uble form which apparently reduces the effective concentration of RADA 
below the toxic level. Mixing a small percentage of a nonionic type 
emulsifier with the RADA solution prevents this precipitation. However 9 

a turbid mixture results. Other ions ordinarily found in natural 
waters will usually cause some turbidityo No precipitation occurs 
immediately after mixing but a slight amount may be noticed after 
standing several days. 

The tolerance of field crops to irrigation water containing an 
effective concentration of RADA should be known before it is safe to 
use in field applications. (Contributed by the USDI~ Bureau of Re= 
clamation, Denver Office, Denver, Colorado, in cooperation with the 
Division of Weed ~nvestigations, BPISAE, USDAo) 

Effect of endothal on submersed ~uatic weeds o Bartley, To Ro 
The relatively new herbicide-endothaI (disodium J;b-endoxohexahydrop­
hthalate) has been found to be very effective in controlling some of 
the submersed aquaticso The following table shoVis the results of 
some of the initial studies~ 

Rooted or Concno Contact Percent kill 
Plant s~ie~reated excised PP4~~ time (es timated) 

Leafy pondweed TPotamogeton ~oliosus) exco2 30 min 95 
Leafy pondweed (Po foliosuST Excised 60 30 min 99 
Leafy pondweed (P:-·fOIlOsus) Excised 120 30 min 100 
Leafy pondweed (P. foliosus) Rooted 48 30 min 98 
Sago pondweed (~ectinatus) Rooted 24 30 min 25 
Sago pondweed (Po~tinatus) Rooted 60 30 min 60 
Sago pondweed (P: pectinatus) Rooted 50 Contid 100 
Sago pondweed {Po pectinatus) Rooted 240 30 min 99 
Sago pondweed (Po pectinatus) .Rooted 240 30 min 100 
Sago pondweed (Po pectinatus) Rooted 120 60 min 100 
Sago pondweed (Po pectinatus) Rooted 240 60 min 100 
Sago pondweed (P. pectinatus) Rooted 480 60 min 100 
Sago pondweed (Po pectinatus) Rooted 960 60 min 100 
Leafy pondweed lPo foliosus) Rooted 25 Cont1d 100 
Waterweed (Elodea densa) --- Excised 80 30 min o 
Waterweed (Blodea densa) Excised 240 30 min o 
Waterweed (Elodea dens a) Excised 400 30 min o 
Green algae~Cladophora sp~) 1 30 min o 
Green algae (Cladophora sppo) 10 30 min o 
Green algae (Cladophora sppo' 20 30 min o 
*Based on active ingredient. 
The temperature of water ranged from 750 to 80 0 F in these tests. 
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Injury to aquatic plants caused by endothal does not appear 
nearly as 8G On after treatment as that resulting from an application 
of aromatic solvents. Discoloration of the leaves and stems becomes 
apparent from 2 to 4 days after treatment with the plant material 
disintegrating rapidly. The facts that endothal gives good weed 
control at low concentrations and should kill at a greater distance 
from point of application in a canal due to.its complete water sol­
ubility, may make the material economically feasible to use for 
aquatic weed controle Preliminary investigations indicate that en­
dothal gives a greater control of some of the aquatic weeds at low 
concentrations and short exposure times than any other herbicide 
tested. Where all plant material is not killed ~ the regrowth is 
very slow . 

A formulation containing ammonium sulfate on a basis of approx­
imately five times the weight of endothal appears to increase the 
effectiveness very little if any over that of endothal alonec 

Tolerance of field crops to irriga tion water containing an 
effective concentration of endothal should be known before it is 
safe to use in field applications. {Contributed by the USDI, Bureau 
of Reclamation, Denver Office~ Denver.Colorado , in cooperation with 
the Division of Weed Investigations. BPISAE. USDAo ) 

Use of herbicidal pellets in the co~trol of aquatic weeds . 
Oborn~ E . T. Pelletized powders of ~D free acid ~ 2s4=D sodium 
salt, alpha benzene hexachloride, derivative of abietic acid~ 10 per 
cent 3(p~chlorophenyl) -l~l~dimethyl urea and boric anhydride were 
placed on the submerged soil bottom of water-filled tanks in which 
true watercress (Nasturtium officinale R. Br.)~ leafy pondweed 
(Potamogeton foliosus Raf. var. genuinus), American pondweed 
(Potamogeton ~odosus Poiret). sago pondweed (Potamogeton 1ectinatus 
L.), and Richardson l s pondweed (Potamogeton richardsonii Ar. Benn.) 
Rydb . ) plants were rooted. A tabulation follows of observations 
made 5 weeks after herbicidal pellets were placed on the inundated 
soil bottom in which submersed rooted aquatic plants were growing. 

Chemical compound Observation 5 weeks after 
used Plant s~cies experiment was underway 

~D~ free acid True water cress Replaced by Spirogyra SP a 
Sago pondweed Mostly dead- - a little regrowth 

2,4-D, sodium Leafy pondweed Replaced by Spiro~ sp. 
salt American pondweed Mostly dead==a little regrowth 

Sago pondweed Mostly dead--a little regrowth 
Richardson's 
pondweed Mostly dead--a little regrowth 

Alpha benzene True water cress No effect 
hexachloride Sago pondweed No effect 

Derivative of Leafy pondweed Mostly dead 
abietic acid American pondweed Mostly dead 

Sago pondweed Mostly dead~=a little regrowth 
Richardsonvs 
pondweed No effect 



Chemical , Plant species Observations 
10% 3(p-chloro­ True water cress Tank clear of vegetation 
phenyl)-l, Lea.fy pondweed Tank clear of vegetation 
I-dimethyl urea American pondweed Mostly dead--a little regrowth 

Sago pondweed Tank clear of vegetation 

Boric anhydride True water cress Regrowth stunted 
Leafy pondweed Regrowth stunted 
American pondweed Regrowth stunted 
Sago pondweed No effect 
Richardson's 
pondweed Regrowth stunted 

All of the powders evaluated, except the alpha benzene 
hexachloride, showed promise as effective herbicides on submersed 
aquatic weeds in static water situationso Final evaluation of the 
pellets as herbicides will be made at the conclusion of the 1953 
growing season. {Contributed by the Divis ion of Weed Inves tlga tions, 
BPISAE, USDA, in cooperation with the Bureau of Reclamation, USDla} 

• 




COMMITTEE 11. CHE~nCAL.AND PHYSIOLOGICAL PHASES 

A~ V'l". SWG zey I. Chairman 

SUI/iriiARY 

Workers at Colorado A. & M. College have continued their study of the 
eff0ct of "grovvth regulators" on Red l1:cCluro potatoes, Mid-season field 
trec.trr.ents with three derivatives of 2,h-D at 8 ounces per c.cre and with 
rrw.leic hydrazide (MH) at 3 pounds per D.cre did not prevent sprouting of tho 
stored tubers one Y0ar later although the combination of 2,4-D and MIl did. 
Tho suggestion is made that peronnial weods with large root reserves of car... 
bohydrat0s might be profitably treated by this combination. 

Previous studies at Colorado A. & M. College have shown that mid-seo.son 
treo.tmont of 2,4-D to Red McClure potatoes increases the amount of free 
glutamic acid in the tubers and decreases the relative amounts of eleven other 
free amino aoids. More recent work showed that the specific gravity and pro­
tein of the tubers were inoreased by the above treatment, but not the nitrate 
nitrogen. It is theorized that 2,J..J.-D might, with the above situation, be 
competitive to indoleacetic acid. Other experiments by these workers included 
hili treatments to flowering Setaria ~E£. and a combination herbicidal, fungi~ 
cidal and soil condi tionip.g experiment as a pre-emergent treatment in sugar 
beets. 

As a part of em intensive program of field research in woody plant control 
a teohnique of branch tip application was used by workers of the Botany Depart­
ment of the University of California at Davis. It was r easoned from this work 
that with woody plants if penetration is difficult, esters should be used in 
preference to acids or salts (of growth regulators). If penetration is rela­
tively easy, esters would still be preferred if translocation is slight or 
moderato, whereas acids or salts would be preforred if translocation is marked , 
Greenhouse droplet t0stS were run vvi th red kidney bean using 2,Lt-D and 2,41. 5-T 
dorivatives in water, oil-'water emulsions and in straight oil. This vrork 
indicated that the most effective treatment with either 2,4-D or 2,4,5-T 
vms when the toxicants were applied in straight oil. 

Laboratory and field studies were carried out at the University of 
California Citrus Experiment Station on the control of nutgrass tubers using 
m0thyl bromide and several other fwrrigants. 

• 	 Work is in progress at Davis concernod vfith cell membrane structur~ and 
permeability in relation to hydrocarbon toxicity. Some of tho physical factors 
involvod are reviowod. 

Work of the Richfield Oil Corporation has indicated that the highly toxic 
weed oils arc those that have a polycyclic aromatic content approaching 40%. 
Adsorptogrruns showing the refractivo indices of 3 oils are presented. 

Workers at tho Experiment Sto.tien of the ' H~S,P.A. at Hawaii developed a 
technique of stabilizing a wettable powdbr suspensionof CNiU lJY combining it 
with em emulsion of sodium pontachlorophe n..".to, di0so1 oil and water, 
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Preliminary work at the Southwestern Forest and Range Experiment Station 
viith greenhouse-grown velvet mesquite seedlings treated with 2,4,5-T indicate 
more effective upward transport if all leaves have not been contacted by the 
spray. FiGld studies over a 3 year period shaH that in Arizona mesquite is 
most susceptible to 2,4,5-T when in full succulent leaf, during the late bloom. 

Cooperative work at tho BPSlAE and the Bureau of Reclamation at Denver 
showed that starch grains were used up in rhizomes of cattail treated \"lith 
2D 7 pounds of 2,4-D per acre or more, "Work was also carriod out on studying 
tho radioactivity of imbedded cattail sections previously treated vlith 2,4-D­
lC14. 
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REPORTS OF INDIVIDUAL CONTRIEUTORS 

The dir~ct: and interact:p"g, eff.'.!!cts~ of 2,L!.-D and malei..£ l;.ydrazide ~ ~h~ 
Ee!,ou_tin£. of B~d McClure ~ato~. :F'ults, Jess L., Eerle G. Payne, and Clark 
Livineston. -'Dn~::\ng the SUTiID1er oi' 1951 field fllots of Red ~.IcClure potatoes were 
sprayed with (1) the sodium salt of 2,4-D @ 1/2 lb./acre, (2) the sodium salt 
of 2,4-D plus maleic hydrazide (YH:;O) © 3 lbs./acre, (3) maleic hydrazide @ 

3 lbso/acre and (4) untreated controls. Spraying was done at the early bloom 
staLe .-,hen most of the young tubers were 314 inch in diarneter and plants were 
growing rapidly. The crop was grovm at the San Luis Valley Experimental Farm 
at Center, Colorado. At the time of harvest, 200 pounds of tubers of each 
treatment free of mechanical-digging injury were placed in storage in a stand­
are~ potato cellar at Fort Collins, Colorc,do. These remained in storage from 
August 14, 1951 until June 15, 1952 at which time a detailed study of the amount 
of sprouting showed: 

1. All treatments using 2)~-D @ 8 0 z./acre alone sprouted. 
2. All treatments using MH(30) © 3 lbs./acre alone sprouted" 
3. None of the combination treatments had as much as 1 percent sprouting. 

Results with the sodium salt of 2,l.j.-D @ 4 oz./acre, the amine salt of 
2,4-D @ 8 oz./acre and an isopropyl ester dust of 2,4-D @ 8 oz./acre gave simi­
lar results when combined with Daleic hydrazide. 

These studies suggest that combinations of maleic hydrazide with 2,4-D 
might be very profitably used as herbicides where either one alone may fail. 
Perennial weeds with roots or underground stems and conhdning large reserves 
of carbohydrates may be adapted to such. 0. combination treatment. (Colorado 
AGricultural Experiment Station) 

Protein and nitrat~ nitrocen content ~d specific Eravity chanf,e~ in Red 
~~~ potatoes due 21L.-P.. treatment. Payne, lfurle G., Jess L. Fults, Ruth 
J. Hay, and Clark Livingston. Previous studiell from this station have indicated 
that 2,h~D treatment of Red j':cClure potato plants during the early ~)re-bloom 
stage significantly increases the amount of free glutrunic acid in tubers and 
decreases the relative amounts of eleven other free amino acids. This has 
suggested that a basic effect of 2,4...D is concerned in its action on specific 
transa.rninases and oxidative deaminases. Stowo..rd and Caplin have indicated that 
2,4-D stimulates protein synthesis of isolated potato tissue. Stahler has 
reported that sugar boets sprayed with 2,1+-D devolop an excessive amount of 
nitrata nitrogen in the leaves. Prince und Blood of the New Hampshire Agri­
cultural Experiment St~tion havo indicated significant increases in specific 
gravity of 2,4-D-sprayed potatoos. Theso facts have stimulated workers at 
this station to make similar investigations of the 2,L~-D effects on the protein 
content, ni trate nitrogen, and specific gravity of Red ~:rcClure potatoes. Com­
parative data on ethyl alcohol precipitated protein wore secured for samples 
grovID at the San Luis Valley Experimental Farm in 1951. 

Analysis Vloro mo.do on untroo.tod controls and orr potatoos from plnnts 
spr[\yed with tho : sodium salt· of 2,4-D (} 1/2 lb./acre in the early-bloom stage. 
Spccific grnvi ty determinations VIoro mc,de by weighing samples in o..irl o.nd undcr 
Yvettor [Cnd Y"\C\king the noqesso.ry calculo.tions. Nitrc.tes were determined by the 
diphcnylo.minc sulfonic acid method o.s outlinod by Kol thoff. 

http:noqesso.ry
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Rosults of the effect of treatment on protein nitrogen and specific 
grnvity n.t two different sn.mpling dC.tes in Ja.nuary and February, 1952 Qre 
shovvn in the following table: 

Table I. Protein and specific gravity changes in Red FicClure 
potatoes due to 2,4-D trvQtment. 

,'. + 

Vinimum 
Diffurenco 

Dates Treated Untreated Difference Roquired for 
._________, 05_~_1952 

Specific 
J n.n. Grn.vity 1.099 lQ074 f .025 .Oll .015 

Specific 
Feb. . Gravity 1.084 1.074 .010 .005 .008

'" 
Jnn. Protein~/ 22~3 20.0 + 2.3 1.4 2,0 

Feb. Protein 26.0 18.2 +~8 4 0 0 6.0
17 Tho unit of meo.surement Y.'O.S milligrons of protein per mi""=l":"l":"i':"'l7"iter 

of juice •. 

Theso results are in ~ccord 'with results of previously mentioned v!orkers, 
i.e., increo.sed protein c~d increo.sed spocific gravity in potato tubers from 
treated plnnts. 

Results of the nitrnto determinations shOl<'led no significo.nt increQso in 
nitro.te nitrogen in the tubers. 

Discussion: If nuxin (indole ncetic acid) functions o.s 0. coenzyme (o.S 
0. number of '\70rkers have suggested) this implies tho.t it is only o.ctive when 
combined with a specific ecpo enzyrn.e which means c. specific protein. Assuming 
tho.t 2,4-D, which is knO,\'!l to o.ct in mo.ny wo.ys like indole acetic Qcid, o.lso 
c.cts o.s 0. coonzymo it might o.ct cs 0. competitive metabolite to indole ocetic 
o.cid. In such 0. si tuo.tion 0.11 tho o.vc,ilo.ble indole o.cetic acid c.po onzyme 
fro.ctions might bo tied up in o.n uno.vo.ilablu form. This mi~ht then stimulate 
the synthesis of unusun.l amounts of protoin which is 1Hhnt wo ho.va observed. 
(Co lore. do Agri cuItural Experiment Stc.tion) 

Reduced vinbility of seeds from Sc tc.ri.£ .E.~nnts ~ated l;d th ffinld.£ p-ydr.£,­
zide. Blouch, Roger. In this study FII -riCe s npplied to tho .foliago of Soto.rio. 
VIridis end Sotnrio. ito.lica whon the gro.sses Hore in tho oarly boot stage of 
flo':Ter dovelopmont, Ripe seed "ro.s horvested from treated o.nd control plo.nts 
.-,hen these 1'fere fully mo.turod o.nd dry. After o. storo.ge period of 5 months the 
seed nos tested for germinc.tion o.t the Coloro.do Sto.te Seod Lo.boro.tory to deter­
mine if Jlill trentment ho.d o.ffected vio.biliJcy. Only Hhole, ripe seed of uniform 
size o.nd weight wc\s used. No visible differences behlOen treo.ted tmd control 
seed lvcre n.pparent. Results from those test o.re shown on the follo-:ring pago. 

http:Coloro.do
http:storo.ge
http:nitro.te
http:significo.nt
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·- ]ffi tro;~,.J. t Percent 
~---­

(pounds ~ 2..?!2) germino.tion 

Seto.rio. viridis control 58 
22 

3 18 
Set::;.ria ito.lico. control 61 

l'~­ 28 

It 

.2-_. 31 

Do.to. from this prclimb1o.ry study 'would" therefore, seem to indicate that 
MH ~lOt oY.).ly inhibits flowering cmd seed sot, but affe cts the vio.bili ty of the 
seed tho.t is produced. (Coloro.do Agriculturo.l E:>""periment StCLtion) 

Intorrelationshi]2 of C-IPC, Kril~" o.nd Aro.So.~1 i~~ ~gCLr ~ culture. 
Blouch, Roger und Norman Gerhold. Tests were run in 0. sugO-r beet field ne o.r 
Sterling, Colorado to dotermine compo.tibili ty or c.:ltngonism of three COmmOl"l 
o.gricul turo.l chemicals WhOll used corccurre'1tly on 0. given o.rec.. If:o.teriCLls used 
were C-IPC (herbicide), Aruso.n (fungicide), o.nd Krilium (soil cO'ldi tio~.ler). 
TheBe ywre o.pplied CLlo~'.e, a~ld i~.l 0.11 possible combi:10.tio:ls, pre-o!!lerge~lcc to 
the boet crop. Rosults TIere reud i:l terms of stand counts for beots o.~d by 
Qrbitrc..ry visuC'.l evC',luo.tioll of v!eed control. 1:1 cccrly sta,ld COU!ltS !"'.O'.-: O of the 
mo.teriC'.ls used o.lono i~ljured the beots excossively, o.lthough 0. slight i:"1.hibitio:l 
,\[o.s ::l.Oted for ArCLsu:l, By the lo.st stc.?1d COU,lt dc.to, hOIl : vor, the C-IPC tro['tme:lt 
hc,d lost the most -seedlings of theso three tret'.tments. This wo.a CLppure:ltly duo 
to the fo.ct thnt the seedli~lgs y:ere slightly o.rrested i:l growth duri:.lg the ourj..y 
seedli:lg sto.ges, thus penni tti!:.g FnsariuT:1 to i,wo.de nore plo.'.lts o.!ld co.uso chCLro.C;", 
teristic dC'.npi:lg-off. A:1Y cor.lbb.c.·8.On07 C'Dy of the three trec:tno:lts further 
reduced stc.!lds, the triple combi:lc.tio'l i tsolf cC.USi:lg the gre C'. test reductio:::. 
R~tc s used VIere: C-IPC, 8 pou:lds per c.crej Arc.scc::', 4 pou:lds per c.cre; I\:riliuTll, 
.05 perce:'..t CO:.lce:ltrC.tio"... 

Weed cO'ltrol Yrr.s c.chieved c.s follous: 

Nur.lber lege:ld: 1 - :".0 veeds; 2 -'few vtec:ds; 3 - l"'.umerous weeds j 
4 - c.s mc.:w weeds c.s weediost check. (Averc.v,c of re licCLtioDs) 
--- Check - 3. ArCL + K - 2.00 

.Ar~sr~l'.. - 3.66 C-IPC ... K - 1.33 
C-IPC - 1.66 ArCL .. C-IPC - 1.33 
Krilium - 2 ..22... ~~ro. -+ C-IPC of. K - 1.00 

FroLl the re sults 0 bto.ined it C',ppeo.rs th:::',t combi:lcc tions of c.gri culturo.l 
cheT.licc.ls r.lc.y reduce sugc,r beet populc.tio:cs if the i:ldividuc.l tre::-.tmc:1t o:11y• 
slightly exceeds the tolora..ce of tho beet. It is probc.ble th::.t if rc.tes of 
eo.ch l'vore more closoly c.djusted to crop toloro.nce, tho be~'..eficic,l effects de­
sired fron concurrent use of fungicide, horbicide, a.nd soil conditio:ler would 
be obtc.hled. (ColorCLdo l'>.gricul turo.l Experino:1t StC.tiO:l) 

!:. scctisfc.ctory nethod of dispcrsi~'-F!: Ci'JJ. Ho.nco, Frc.ncis E. ie chenico.l 
cXCll':1inc.tio:l of Olle lot of CLIT i:l HC.YfC.ii showed thc.t it CO!1tC'.i:led 84 perce:lt of 
the pure chenicnl, 14 percont of fi~ely divided clo.y, ccnd o.pproxinntely 1.5 per­
cent of c. dry, grCL:lulc.r 'wettillg c.g(J:}t. The nixture ' ·fC.S fi:l01y powdcre d, c.:1d 
nost probc.bly had becn micro~ized. 

http:HC.YfC.ii
http:cheT.licc.ls
http:C',ppeo.rs
http:duri:.lg
http:mo.teriC'.ls
http:Coloro.do
http:prclimb1o.ry


80 

ShlCC tho CMU itself o..'ld its cluy conponcnt o..ro difficultly soluble i::'1 
vmtor (prQctico..lly i:ls01ublo), tho c,pplic2.tioc". of tho compou!cd i~:.. tho field re­
quir~s tho..t it '00 SUSpOlldod ill 0. liquid vuhiclo i:l order th::-.t 0.. uTliforn c. '."'.d evon 
applicntit" mo..y be J:Ktdo O:l tho bC\re soil. 

Thore a re c. :".umbe r of cbjecti o:l.s t c tho TI'cOst l ogico..l tleo.:lS C' f suspo:lsio::. 
the.t is, i:1 wetter. 1:1 tho first plo.co CHIT ccd its clo..y CJmpO'10::t r o.pidly s ottle 
out of tho water suspo:lsio:."'.. Thoroforo, t o C\ttC.i:.1 a:1Y dogroo 'Jf accurc.cy i:"'. 
npplyi:lg fi vo 'Jr six pouc"'.ds e f Cli<1J por o..cro L1 0.'1 ovo::.. :x.ld ul"'.iform mo..::'.'.or, vig­

. orous c.gito..tio:: of tho suspo:"'.sim: must bo r:lr,i:ltni:.~od. Soco:ldly, who:: o..gitntil:g 
with wo.. tor, tho COTm'"1orci c.l 80 porco:ct CI.'D producos copious foo.mi:1g end suds, o..:'.d 
i:.ltorforos soriously Ivho:: trC\:csforrL'.g tho mixtur~ fr om tho mixi:cg co:ctcd::..or to 
fi old oquipno::t. It nlso h:torforos ,,-Ii th r,oo,suril:g volu,:lCs of tho n,ixturo bo­
cc,uso of tho proso'lcO uf tho f oo.u. Si:1CO it Bust '00 vigorously o..gi t o.tod duri::.g 
npp lico.=tio:l h: tho fiold, tho objoctio~.lC,blo f CC'.Hi:lg porsists throughout this 
oporCttic:1. 

121 He,Hr.ii, lfO hctvo fOU:ld that tho comncrcic,l 00 porcoclt C?m pondor c[\:: 
be workod up i::'ltO 0. sr.1oc th TIW.gl'lC. by c.ddL"'.g to it, i:l smC\ll, succossive i::'lcromor.ts, 
the horbicido oy;mlsio:l dovolopod hore o..:; d lCOW1:" 0.5 ClIDE. This r,~(lgn(l co.:, bo dilu­
t e d further by sinply stirri:.lg i:: C',:J.Y dosirod quC'.:.:tity of o.ddi tio:lC'. l CfJ)E o.:ld 
bri:'.gi::.:g tho rlixturo to 0. pre -dotorni,,-od voluno . CADE will cC'.rry i:l suspc:l sio'.l 
o.s nuch c,s 3 pou:lds of 80 porco'lt CLlJ por go..llO~l without boccni:lg too thick or 
viscous f or field o.pplicc.tio::. 0:: tho othor hr,:ld, o.s li ttlo o. s 1/4 p C'u:l.d of 
CHU disporso d i:l -1 go..110:1 of CADE, USi:lg tho ",,'"-gInC'. toch.liquo, ("vill hold up 
oqually us wolle BOtWOO:1 tho s o cx-crono CO~lCo;ltro.tiC'l.s of CBU, O.:ly dos irod r c.tio 
of the C:lDE vohiclo t c tho chonical l!'.ay bo usod. 

Duri:.:g tho past :>;o(lr of ros oc,rch by tho ',vri t or 0:1 tho disporsio,1 probloD, 
[cd its o.pplicc.tiol': hl tho fiold by Hr. 1'1001 S. HQ:1S0::, it was ir:dico.tod tk~t 
CL.DE di~porsio:: Has su:)eri or to c,:W oth~r 'which hC\d bOO:l studiod. Tho iNri tor 
dote rni::od i:1 tho la.bor cl tory that 0. SUS~)0:~S i O:1 of CLTU r..:.ld C./IDE ror,l.(li~.'.od qua:1t i­
t r:. tivoly dis ~)C) rsod for a p~riod C',S 10:lg as 0~10 yoo..r. liUrthornoro. fOQLli:'.g is 
o li:71i~latod o:ltiroly by USi:l g tho CJ'eDE schono, 

Tho udvcutngo of USi:lg CI,DE r:i th CLID, i:.". r..dditiO:l to its idoal disporsir:g 
pro~)ortic s, is tho.t CLDE will k:'.o ck do\T.1 o.:1Y yC'u::g or incipio:'1t YJOod grm·;th that 
5~.y bo proso:1t i:l tho C::-.:lO fiold nhich h~.s boo:1 p r opr.rod for tho f orthcor.:i:lg crop 
but which hC'.s :.10t bo o:: gi VO:l its first sp rc.yi:'.g b oco.uso of S01:'.O irrogularity i:-: 
tho plO.:ltC'.tio:"'. progrrr. I:'. such c, co..so , tho ;you:: g YlOod gro,,;th quickly SUCCUT:"'.bs, 
c.:'ld tho CLDE lo.ys dO\J:1 its ro siduc of C};U 0:1 tho ~urfo.co of tho soil \"Thoro it 
doos tho no.xir.'un good• 

• 
Ci,DE is 0.:1 or:ulsi O:l uhich cC'.rrios 67 )orcc:'lt of diosel oil (or Co:, QrGLo.tic 

oil) (\:ld 33 porco:'.t of (\:1 c.quoou s fro..cti o:: , tho lc,ttor cr.rryb.g (\:, o.ll::yl r:.ryl 
sulpho:lo.tO oy-:.ulsifior. plus 3 pcrco:1t of the }:8PJ:.. Activc.tor (sodiur: ?cctc,chl oro­
'c)ho:'.ato - U.S. Pc.to:"'.t 2,370,349). Tho Oy'ulsiC::1 is prc}?'-'.rod by hOLogc::izc.tio' ,- o.t 
(\ prossuro of 2000 pou::.:ds por squC'.ro i':ch, tho fi:'.ishod product co'.,to.i::'l i:lg 1 ~")or-

co:: t of tho o.ctivcctor. (Exporir.~o:.· '.t Stc.tic'., H::lwo.ii o.:1 SugC'.r P1C'.:ltors I AssociC'.tiOl:) 

http:squC'.ro
http:sulpho:lo.tO
http:SUCCUT:"'.bs
http:ror,l.(li~.'.od
http:stirri:.lg
http:i::'lcromor.ts
http:He,Hr.ii
http:pouc"'.ds
http:accurc.cy
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Signifioance ~ polycyclic aromatics ~ herbici~ ~. Bronson l A. H. 
From our field observation of successful applications of non-selective petroleum 
herbicides with subsequent laboratory analysis of these oils, we found that 
the oils which were of the greatest value in the field were those that, by 
chromatographio analysis, were shown to have the highest polycyclic aromatic 
content. To prove this observation to be true under controlled conditions, ~'Je 

supplied the BPISAE field office at Phoenix '.viJch a series of aromatic oils of 
a constant total ~romatio content, Within these series the relationship of 
monocyclic to polycyclic aromatics ':rere varied. After three years of field 
,vork by the BPISAE in the control of Johnson grass in Arizona, it has been 
definitely established that as a polycyclic aromatics increased, greater con­
trol was achieved with fewer gallons per acre. It is interesting to note that, 
when plotted~ the control curve flattened out when the polycyclic aromatic con­
tent approached l.t01a. Beyond this point, the number of gallons required to 
achieve control continued to decrease in direct relationship to the increasing 
polycyclic aromatic content. The full data relative to these tests will, no 
doubt, be published by the BPISAE in the near future. 

The polycyclic aromatic content of a given oil can be determined by a 
separation process using a titration tube 1/2" - 3/h" diameter by 18" .. 20" 
long, a black light, silica-gel and solvents such as pentane, benzene, and 
cyclohexane. Vfl1ile these tests for polycyclic aromatic content are not adapted 
for field evaluation, they can be easily run in any laboratory. 

Attached are adsorptograms of two commercial weed oils, Richfield Woed­
killer "A" and Shell 20, and a diesel oil. The polycyclic aromatic content can 
easily be determined by inspection of the adsorptogram inasmuch as those aro­
matics havo "n refractive index of over 1.550 whoreas tho refractive index of 
tho monocyclic aromatics falls bet--.'!c en 1.h90 and 1.550a tho dicylic betwoon 
1.550 and 1.605; the tricyclic betwoen 1.605 and 1.680. 

Should the polycyclic aromatic content of a givon oil be accepted by 
this group as a measure of an oilts herbicidal activity, such adsorptogrrums 
might well be como a yardstick for the purchase of herbicidal oils for non­
selective uso. (Richfield Oil Corp., Los Angelos, California) 

!,!eliminary studies ~ the effect 2.£. 'placemont ~ formulation ~ 
translodation ~ 2,4,5-T appliod topically" to velvet me squite seedlinv,s. Hull, 
Herbert M. The effect of partial and complete coverage of foliage vii th herbi­
cide was studie4 on greenhouse-grovm seedlings by means of painting every leaf­
let on some plants and every third leaflet on others (upper surface in both cases) 
with a small ceJnelts-hair brush. These conditions should be somewhat comparable 
to field treatment in which a given volume of herbicide is applied as a fine 
mist or as a coarse droplet spray, the latter method resulting in the wetting 

• of only a certain percentage of the leaflets • 

The herbicide consisted of 1,000 ppm polyethylene glycol butyl ether 
ester of 2,4,5-T made up in a 1:7 oil (Shell Vapona)-water emulsion and con­
taining 1 percent Shell Weed Killer Emulsifier. Alt hough general appearance 
and ultimate defoliation was about the same for both treatments, epinasty of 
the terminal portion of the shoot was greater in the plants where every third 
leaflet was treated~ as measured two days after treatment. In view of the 
knowledge that carbohydrate and herbicides are conunonly trS.nslocated together, 
it may be possible that the photosynthate formed in the non-treated leaves acts 
as a carrier for the herbicide, This experiment would seem to indicate that 
in the case of field application, a givon volume applied in the form of large 
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droplets is at least as effective as a fine mist. The former type of application 
would normally be recommended in view of decreased tendency of large drops to 
drift to adjacent susceptible crops. 

Since the successful action of hormone-type herbicides is dependent upon 
sufficient translocation of these materials from the treated foliage to the 
basal bud zone and root system, several experiments were run in an effort to 
determine the concHtion for maximum translocation. As earlier experiments had 
indicated'some very good kills with the triethylamine '-'alt of 2,L,5-T, this ' 
herbicide wns used throughout. Experiments included 2,500 ppm of the 2,i.,.,5-T 
c.mine formulated in watt&r, in a 1:4 diesel oil-vVRter emulsion, o.nd in a siv'lilar 
emulsion utilizing a new experimental non-toxic oil. Several different eoulsi­
fiers nere used at one and tvvo percent concentration, including l:ensanta H, L, 
].;, R, and CD. Foliage painted with the 'herbicido includod tho lower throe 
leave s and cotylodons, threo centrally located loaves, and three youngest loavos, 
excluding the growing point. Petioles and stcms wore not treated. 

In general, thero was a greator upward trc.nslocc.tion of horbicido when 
formulation included the non-texic oil emulsion as comparod to tho diesol eil 
emulsion or water only. This upward translocation, as ovidenced by formutivo 
offoct and often doath of tho growing point and youngost loaves, occurred ro­
gardless of whether c.pplicution was to tho basal, contro.l, or uppor throe 
leaves. Callus formation of the upper stom 1'Io.s also common. Trcmsloco.tion of 
the horbicido in tho non-toxic oil emulsion wc.s furthor enhanced by c~rtain of 
the emulsifiers, particularly Emulsifier H. On the ethor hand, basal transport 
of tho horbicido appeared to be no greater with tho non-toxic oil ermlsion than 
with tho diesel oil emulsion. further worl~, hoY!ever, is neoded in both labora­
tory and field before theso translocation studios can be considered conclusive. 
(Southwostern Forest and Range Experiment Station, Tucson, Arizona) 

Relo.tionshi,E of /1:ro\';~h stc;!..c to response of velvet mesquite tre= follo~.. 
in!!, foliu r;c spro.y applicatio~ 2.!.. .?,L~,5-T. Roach, Hack E. and George E. Glen­
dening. Frequent-interval spray studies aimed at determining the grovnh stage 
at which velvet mesquite (Prosopis juliflora vo.r. ,:yelutina (Woot.) Sarg.) is 
most susceptible to foliage sprays ef 2,4,5-T ester have been conducted on the 
Santa Rita Experimental Range during eau!L -of the past three years. 

The herbicidal solution used in all cases was 5,000 ppm A.E. 2,4,5.. T 
PGBE esters in a 1:4 nontoxio oil/water emulsion. In the 1950 and 1951 studies, 
spraying vms done on small trees, and complete, but light, coverage was obtained 
with 200 mI. of solution. In 1952 larger, more representative size trees were 
s.prayed. These required·. 500 ml. per tree for equivulent coverage. Application 
was made from a IlSur- shot" spray can at ~.o-60 p.s.i. pressure in 1950 and 1951, 
and from an orchard spray can at 20-30 p.s.i. pressure in 1952. 

Each year treatments were made at twice weekly interv8.1 s commencing o.t 
first leaf burst in early spring and ending when the leaves reached full matu­
rity in June. In 1950 the same treatment was also applied in the fall during 
the period immediately preceding the cessution of growth. In 1951, in addition 
to the spring treatments, spraying was resumed during August at which time sum­
mer ' :nains had resulted in active tree growth, In 1952 treatments vrere made 
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continuously during the period between first leaf gl'ovvth in the early spring 
and early October when all pods had dropped and leaves were yellowing 

Based on three years' data, the period at which mesquite exhibits greatest 
susceptibility to 2,4,5-T has occurred during late spring or early summer and 
was characterized by (a) full size, but succulent leaves, and (b) blooming 
nearly complete on most catkins and some pods up to 1 inch in length. The 
elapsed time between the opening of leaves and the period of greatest suscepti­
bility to the herbicide was 38 days in 1950, 25 days in 1951, and 78 days in 
1952. Calendar dLtes for the beginning of this period were April 18, May J] .. 
and June 21, in 1950, 1951, and 1952, respectively. 

Among the factors being studied to determine their correlation, if any .. 
v[i th the growth stage at which the greatest susceptibility to 2,1~, 5-T occurs 
are (1) leaf moisture, (2) soil moisture, (3) air temperatures, (Ll.) relative 
humidity, and (5) leaf reactions to the herbicide. There is some evidence that 
rate of me,turation of lec.ves and pods mo.y be associated with soil moisture, but 
none of these factors hes been related consistently or closely enough to war­
rant any conclusions at this date. 

Thus, on the basis of our present c.:::.ta, tho best date for spraying cannot 
be accurately predicted. However, the :;eriod of LD.rirnum susceptibility can be 
recognized at timo of attainment on 8. given site by noting the stage Qi' growth 
on the lnesquites with respect to the status of pods as well as leaves. (South­
vmstern Forest and Range Experiment Station) 

~l1Ysical fo.ctors in phytotoxicity stu.dies. Currier, H. B. In 1939.. 
Ferguson in England pointed out that the toxicity of indifferent substances 
(acting essentially in a physical manner) is more related to degree of satura­
tion in the diluent than to concentration. He also suggested that since the 
chemical potential of a toxicant is the same in all phases of a system at 
equilibrium, one may determine the potential at the site of action in the cell, 
even though this site be unknovm. Activity may be used as an expression of 
chemical potential. These principles were illustrated in studying the acute 
phytotoxicity of hydrocarbons, where benzene, for example, is isotoxic at 
0.0026 ml. in air, 0.0083 ml. in water, and approximately molar in paraffin 
oil. At these levels air is 50% and water 35% saturated. Also explained are 
such observations that in vapor form (diluted with air) benzene is more toxic 
than hexene on a molar basis, but in aqueous solution the reverse is true. 

There is good evidence that acute hydrocarbon injury, the typical 
response to common weed oilS, is due to an accumulation and cytolytic action 
in the external plasma membrane, resulting in an irreversible increase in 
permeability. Different kinds of low boiling hydrocD.rbons seem to be structv.r­
ally indifferent, since apparent differencos in toxicity can be explained as 
due mainly to the influence of the diluent on activity. 

Hydrocarbons are promising tools in studying plasma membrane structure 
and pormeability, since they are non-metabolized, can be used as vapor or in 
solution, exhibit £'c n2crrow concentration range, o.re rapid in effect, and site 
of action is believed to be the protoplast surface$ 

In addition to pH effects on degree of dissociation, Qnd to direct 
effects on membro.ne structur~ and function, pD.rt of the Qctivation or 

http:membro.ne
http:c.:::.ta
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deactivation effect of additives in an herbicidal solution may be a change in 
activity of the toxicant. Thus, We. L. lTiller in 1920 expJ.ained the fact lmovm. 
already in 1095 that inorganic salts increase the toxicity of phenol-in-water 
solutions towards bacteria. (University of California, Botany Department, 
Davis, California) 

.'!'he branch tip method 2f testing ~rb~.si.de~ ~!::oody p}ants. Leonard, 
O. A. Spraying the tips of single branches of woody plants may give information 
on (a) the effect of the chemical upon the sprayed part and (b) the effect be­
yond the point of spray. This information may be of value in predicting the 
herbicidal effect of hormone sprays upon different species of woody plants. 

The apical 6 to 10 inches of the branches were sprayed and 8. tag was 
placed at the juncture between the sprayed and unsprayed parts. The spray was 
applied as uniformly as possible in the various tests, with an attempt to apply 
the spray at a rate of ho gallons per acre. The concentration of the mixtures 
varied from 5,000 to 40,000 p.p.m. and was applied in water, diesel oil emul­
sions and in diesel oil. Because of m8.rked vD.riation in the reaction of different 
branch tips, there were no apparent differences between the different treatnents. 
However, there were marked differences in tho reaction of different species of 
woody plants, which are of interest. 

Some of the differences in the reaction of different species of woody 
plants to the hormone sprays are sho'im in Table 1. These same differences 
exist in the ease' in which these scune species are killed in actual spraying 
tests. Only 22% of the interior live oak branch tips sprayed with 2,4-D showed 
any effective translocation beyond the point of spray and only 29% of those 
tips sprayed with 2,L~,5-T. Of the branch tips that showed translocation effects, 
the die-back still only averaged 7 inches for both 2,L~-D and 2,4,5-T. These 
results are similar to those that have bean obsorved in field tests, in which 
there was little difference between 2, J.+-D and 2,L~, 5-T; several treatments ·were 
necessary in order to obtain a complete kill. 

Blue oak, which is much easier to kill than interior livo oak, had 66% 
70% of the branches showing die-back beyond the point of spray, with tho die­
back avero.ging 12 inches. Again, as with livo oak, there vms little if any 
difference be"tvveen 2,4-D and 2,4,5-T, which is about tho same as was obtained 
in actual tests whero the entire plants were treated. 

Poison oak was the only species tested vfhich exhibited marked trans­
location beyond the point of spray. It is interesting to note that 100% of 
tho branches had die-back beyond the point of spray. Sixty per cent of the 
branchos treated with 2,4-D died to the ground, and 68% of those treated vvith 
2,4,5-T died to tho ground. The bra.nches that were not killed to the ground 
were killed back for an average distance of 15 inches with 2,1+-D and 20 inches 
wi th 2,4, 5-T. These tests are in line ·with foHage spray tests, where it has 
been found that both 2,L~-D and 2,4.5-T are almost equally effective against 
poison oak -- but two or more spray operations appear to be necessary to kill 
all of the underground stems, 

other branoh-tip stucLies indicate that effective translocation in toyon 
(Photinia arbutifolia) and black oak (Quercus kellogii) is intermediate betvroen 
interior live oak (9uercus wislize~l2.randblue oak (Quercus douglasii). 

http:rb~.si.de
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A theory is developed which might be used in predicting some of the 
requirements for an optimum herbicidal effect upon different species of woody 
plants. (1) If a species exhibits very little translocation, then the esters 
should be superior to the salts and the acids -- if penetration is a problem. 
An example is interior live oak. Poor translocation may be due to natural 
chemicals inside the leaves and the bark which absorb the 2,4-D and 2,h,5-T~ 
thus malcing appreciable translocation impossible. Effective translocation ap­
p0~,rs to be the dominant herbicidal problom. (2) If a species exhibits moderate 
translocation, then esters should be used if penetration is a problem (toyon-­
Photinia arbutifolia) , or acid or salts should be best when penetration is not 
so much of a problem (blue oak--0.uer~ doug~). (3) If a species exhibits 
marked translocation, and penetration is not a serious problem, then the acid 
or salt form should be best. Poison oak (Rhus diversiloba.) is a good example. 
Penetration problems develop with most plants u~s~nvironmental condi­
tions and as the leaves become older, thus shifting the penetration requirements, 
and the necessity for using esters. 

Table 1. The effect of spraying the branch tips of scvoro.l woody plants 
wi th esters* of 2~L.j.-D and 2,4,5-T, on thG percentage of stGms showing die-buck 
bGyond tho point of spray. Treated Fa.y 22, 1950~ and tho data recorded on Eay 
17~ 1951. 

Species and Treatment' % of stems Ave. disto.nce of die­
trec,tGd bact boyond point of 
showing spray (for just those 
diG-back plants sh()v!in?;_?J-e-baclc) 

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

Interier 	live ealc (Quercus wislizonii) 
Ave. 2,4-D 22 7 inches 
Ave. 2,4,5.. T 29 7 inches 

Dlue bale 	 (Quorcus douglasii) 
Ave .. 2,h-D 66 12i inches 
Ave. 2,L!_,5-T 70 12 inchGs 

Poison oak (Rhus diversiloba) 
Ave-;-2;'l..i.-D - 100 60'f~ doad to ground 
Ave. 2,4,5-T 100 68% dead tOJQ:ound

* 	 Isopropyi and mixed propylene glycol butyl othor ostors of 2,4~D and 2,Th 5,.:;:r­
used at 5,000, 10,000, 20,000, and Lo,ooo p.p.m. in water, 25% diesel oil 
omulsions, and in diosel oil. Tho above data represents an aVGrago of all 
2,4-D and 2,4,5-T treatmonts. (University of California, Boto.ny Department, 

• Davis~ California) 

Greenhouse tests with 2, L!.-D ~.d 2,i!.,5-T .S'.E. bean plants. Leonard, O. A. 
This a.bstract is to report the results of E'. number of tests conducted or the 
red kidney bean (Phaseolus vulgaris) under greenhouse conditions. The pro­
cedure was to grow the plants untii unifoliate leaves had completely enle.rged 
and then to apply a lcnoym quantity of 2,h-D or 2,L.,5-T using a pipette graduated 
in 0.01 mI. divisions. Because of limited spElce, the results will be sumT!larized. 
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(1) Objective: to compare the effect of 2~h,5-T (propylene glycol 
butyl ether ester) in diesel oil, Shell ': ineral Seal Oil, Shell Tank Yixes 
1, 2, 1.+, and 5; also to compare the 10% and 1% oil emulsions of the above oils 
and the water emulsion with the straight oils. 0.01 mI. of 1% 2,1.~,5-T acid 
equivalent (100 garrJflBs) was used on each bean plant, the droplet being pla ced 
on the midrib of one of the primary leaves. Deo.th of the bean plants was used 
as a criterion of effectiveness. Results: the kill with diesel oil lIms fEtster 
than with the other oils, but the final-effect llTS.S about the srune. The 107; and 
1% oil emulsions were poorer than with the straight oils. Tho diesel oil 
emulsions were superior to the other oil emulsions. The w2.ter emuls ions pro­
duced the least effect. 

(2) Objective: to determine the effoct of adding varying Quantities 
of emulsifier (Griffin n...hoo) to Esteron 2,1+/5-T in Shell Fineral Seal Oil, 
10?~ and 1% Shell Mineral Seal Oil em\).lsions and water. 0.01 ml. of 1% 2,~,5-T 
acid equivalent (100 gammas) was used on each ~)ean plant, the droplet being 
placed on the rn.idrib of one of 'che primary lee,ves. Results: most of the 
plants died Fith the straight .oilmixhcres, y,hether extra emulsifier Was added 
or not. The 10)'; and l?~ oil emulsions 1';i th the highest concentration of emulsi­
fier used (0.8~) produced kills that were inferior to that produced with the 
straight oil mixtures, and lower 0uantities of emulsifier resulted in a re­
duced >sffect. The highest concentration of the emulsifiers in water increased 
the effect of the 2, Li., 5...T on the bean plants over treatments having lower con­
centrations of em\!lsifier but the results v,ere poor in comparison to those 
obtained using the straight oil. 

(3) Objective: to test thG effect of location of applied chemical on 
its he~bicidal effectiveness. 0.01 mI. (100 Gammas) of 1% 2,L~,5-T acid equiv­
alent in Shell Tank Fix No.1 was apiJlied (a) in the center of the blade, (b) 
base of the blade, (c) tip of blade, and (d) edge of blade. Results: unpli­
cations to the tip and edge of the blades produced litUe effect on-the bean 
plants. Applications to the center of the ble.de and base of the midrib pro­
duced marked effects, killing most of th0 plants. 

(4) Obje~l to determine the effect of the amine (Formula }-iO) with 
and without Nonic 218 (0.1%) in water, acid (A.C.P. 638) in water, and ester 
(Esteron ten-ten) in water and in diesel oU, using a concentration of 1% acid 
equivalent of 2,4-D. 0.01 ml. (100 gammas) '1vere placed on the midrib in one 
test and 0.04 mI. (L~oo gammas) on the edge of the leaves in the other test. 
Results: in general, 100 garmnas of 2,h-D on the midrib produced a greater 
effeCt than hoo gammas of 2,,4-D on the edge of the blade; howeyer, this w£'.s 
not true with the amine ()f 2,Lf-D, with which the greatest effect was produced 
when the amine was pI aced on the edge of the bl2.de. The addition of Nonic to 
the edge of the blade produced an effect that vms superior to nIl other treo.t­
ments. The addition of the 2~4-D oster in oil to the edge of the blades 
9.ctually resulted in the death of SOrDa of the plc.nts, vfhich appaGred to have 
l)een due to the creeping of the oil along the va ins to tho l1'.idribs; hO'wever, 
even including these plants in the over-GIl G.verages, the effect of the amin0 
plus ~,onic WClS still the best trc::"tment (average fresh weight of tho shoots 
above the primury leuvos). The ester in oil WCtS by fur the most effocti ve 
treatment applied to the midribs. (University of Culifornia, Botany Depart­
ment, Duvis, California) 
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Corre l a tion of rateof 2,4-TI~pplicationon, cattails ; physical pre s enc e 

of 1starch grains _in usual storage ~gans and percentage caruohydrate l~} ~ 

dr y roots. Oborn, E. T. Gree ntlOuse g.cown cattails, emerged 100-141) em 
above the containe r wate r surface, "Jere s prayed in a manne r to give comple te 
coverage with an e ste r and an amine salt formulation of 2,4-D at rate s ra -,lging 
from 1.4 to 108.1 pounds per acre. Rhi zome sections ,-,e re tal~cn simultaneously 
from dormant field s pe cimens , from cattails 6 ,';02cks follmring a c:ria l herbicidal 
a pplication unde r greenhouse conditions , and from untreate d gre e nhouse controls. 

Part of the cut rhizome material from each treate d and untreated tank 
and from the dormant fie ld condition ",as kil10d, embedded, and sectione d in 
pa r a ffin. The remai nde r of the rhizome material collected, and not used f or 
his tological s e ction preparation, ....,a s chemically analyz,ed for c (.), rbohydr ate 
con-c2nt. In t abula r form are present ed the.; s tarch grain and carbohydra t e 
f ind.ings on the treated cattail specimens. 

Perccutagc: 
Average height carbohydrate 

Pounds pe r a-bOVE: " ate r Starch in ove n-dry 
Pla nt spe ci e s acre 214-D line cm gra i ns ~oots 

Typha a ngus t ifolia L. 0 . 0 0 . 0 Abundant 60 .2 
Na rrol-l-10a ve d 0 . 0 129.7 Abundant 43.4 

ca t t a il 	 1.4 143. 0 Present 
2·7 124.8 Abs2nt 31. 7 
5.4 126 .6 Abs cmt 27J) 

27·3 125.8 Absent 
54.6 123· 0 Ab s '::;,1t 

108.1 128 .8 Absent 23.0 
Typ ha latifolia L. 0 .0 O. c) Abundant 50 .7 
Broa d -1-2a ved 0 .0 131.5 Abundant 40.2 

cattail 	 1.4 100 .4 Present 29 .8 
2.7 103.6 Ab s ent 
4.8 73. 0 Absent 28.5 

27.3 110.2 Ab s e nt 26.6 
54.6 100 .4 Abse nt 25. 9 

108.1 89 . 0 Abs ent 26.7 

The table shm-ls that in both spec i e s of cattails: (a) the starch 
gra ins Hc: r e rea dily used up \:..ve n vrh,:; n the lowe r concentrations of 2,4-D we r e 
a pplied; (b) i:1 g":'n(;; r a l J the pd'cerlt age carb ohydrate decreased as the highe r 
qua nt ity of 2 , 4 --D pe r acre was applie d; and (c) from a standpoint of th~ 
relat i Vr:~ amoun t of carbohydrate i n the roo t s of treate d p l a nts , the r e w~_ s 

li L lt:: or no inc r eased effe ctivenes s 1-lith the incr eas e in quantity of 2,4-D 
applied.. 

• 	 This study emphasize s the fact tha t r el a tively small quantitie s of 
2,4 o -D pe r ac re, used a t the correct tim,.: of plant d'e velopme nt, with adc: qu-"l_ t c 
cosolvent or ....re tting age:1t prese nt, a r e ade quate to have a pronoucccd effe ct 
on the T\.:d.uction of sta rch grains and. a sso c iated carbohydrates in catta il 
rhi zomes vihich affe ct r e grovrth pot"mtia1. (Contribute d b y th~ Di vision of 
Weed Inve stigations , BPISAE, USDA, in coope rat ion with the Bureau of 
Re clamation, USDI.) 



Control of nutgre.ss ~ soil fuEi~n~. Day, Boysie E. and Robert 
C. R~ssell. Nutgrass, CYJ?e~ !_otunclus, fails to respond to the usual 
chenncal and cultural control methods because of its highly resistant tuber 
system. Fumigation by methyl bromide and chloropicrin kills the tubers thus 
securing complete control in one operation. A study of the factors affecting 
the toxicity of methyl bromide and several other fumigants to nutgrass under 
California conditions was determined. 

Excised tubers were killed by 3% (by volume il1 air) methyl bromide after 
an exposure of 2 hours. Lower concentrations re0uired fumigation for increasing 
time intervals up to 36 hours at 0.6%. ~Jmigation was not greatly affected by 
variation in temperature. Presence of moist soil or wClter in the fumigation 
chamber exerted protective action against the fumigant presumably by absorbing 
the fumigant. 

A large nur,lber of halogenated hydrocarbons were screened for toxicity 
to nutgrass tubers. Of these, trimethylene chlorobromide, ethylene chlorobromide, 
ethylene dibromide, 1,l,2-tribromoothanc, broT:1opicrin, 2,3-dibromo"!?ro;?ene, 
ethylene bromohydrin, tetramethylene bromide and l-chloro, 3-broTJ.o"!?ropene were 
found to be toxic to the tubers in low concentrations. Comm.ercial fOTIilulations 
of liquid fumigants were tested both in th0 laboratory and in the field. Bf­
fective materials wer0 ethylene dibromide (85%), chlorobromopropone (CBP-55), 
and dichloropropenes (DD). Theso materials kill nutgrass when applied at ra·cos 
of 60, 80, and 80 gallons per acre respectively.. Carbon bisulfide and a com­
mercial formulation of dichlorobutenes ..,.Toro not highly toxic to the tubers. 

Under fiold conditions, it is difficult to obtain a sufficient concentra­
tion of fur:1igant to kill tubers contained in the top layer of soilo In dry, 
well-tilled soil in Southern California during the sU1Il!r.er, surface tubers of 
C. rotundus will be killed by desicco.tion obviating the necessity of obtaining 
toxic concentrations of fmnigants at the surface. (Univorsity of California, 
Citrus Experiment Station) 

Use of 2,,4 .. D-IC142-E. studying solubil~.:t1: of ~4-D .~ .::_e.Eta~E. ~~ti9~ 
use~ ~ ~ preparation ~ plant hi~tolo~i~al sections. Oborn, E. T. The 
presence of radioactivity in killed, embedded histological sections after 
previous treatment with 2,4.. D-IC14 was investigated. Autoradiograms were 
made on plant components situated inmlediately adjacent to the area from 
which leaf, petiole, and stem transverse histological sections were taken. 
Specimens were killed either by chromeacetic acid or by formaldehyde-alcohol­
acetone mixtures. In either case, usual procedures for dehydration of 
specimens by alcohol and clearing by xylene were followed, The killing and 
clearing solutions were concentrated in stainless steel disks and were 
counted in a proportional counter. Autoradiograms of these evaporated solu­• 
tions were made aftor completion of counting. Radioactivity in the thin 
sections was investigated by counting specimens in the proportional counter, 
and by maldng a 3 .. week exposure to Kodak l'Io Screen X-ray film. Untreated 
control material waB processed in a like manner. 

The major portion of 2,4-D-ICll.j.wus removed in the killing solution. 
Radioactivity was present in greater quantities in the dehydra.ting than in 
the clearing solutions. In spite of these extractions by the solutions used 
to process the histological sections, 0.efinite evidence of radioactivity wa.s 
present-in autoradiog~s made of the completed thin sections. (Contributed 
by the Division of VIeed Investigations, BPIS.AE~ USDA, in cooperation with 
tho Bureau of Reclamation, USDI.) 
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§ome effe.~ts of CMU and _2,4-D uRon the nl tro~en upta~e and reserve_ E!ugars. of 
bean and sunflower plants. Piper, K. C. and Fn 'ed, V. H. The purpose of this 
work was to further investigate the effects of N (p-chlorophenyl) N N' dimethyl 
urea (eMU) and the isopropyl amine salt of 2,4-c_ichlorophenoxyacetic acid (2,4-D) 
upon the nitrogen uptake and reducing sugars of bean and sunflower plants. Since 
the apparent symptoms of both CI\1U and 2,4-D poisoning seem to show nitrogen defi­
ciency, research was undertaken to determine if these herbicides prevented plants 
from absorbing nitrogen in the form of the nitrate nitrogen from a nutrient medium. 
A corresponding study was made to determine what effect these chemicals had upon 
the reserve sugars. 

The bean and sunflower plants were germinated and then g rovm in one-half pint 
size Sani-Pak containers. These contained a nutrient medium in which a quantHa­
tive measurement could be made of the nitrate ions present. Some plants were 
treated with a 500 ppm solution of 2,4-D and some with a 2000 ppm solution of CMU. 
Two ''.I'eeks after treatment the plants were harvested. 

The analysis of the nutrient medium before and after treatment showed that 
both C~IDand 2,4-D poisoning apparently do decrease the nitrate nitrogen uptake of 
both plant species. Analysis of the plant stems showed a corresponding decrease 
in the amount of reserve sugars present in both pla.nt species and treatments. 
(Contributed by Oregon Agricultural Experiment Station) 

• 




93 

SUMMARY 

Committee No. 12 Luther Jones, Chairman 

Abstracts cover work in Oregon on the use of contact herbicides for pre­
harvest maturation of Alta fescue, sudan grass, and crimson clover. Shatter­
proofing trials on lotus are also reported. Endothal, sodium acid cyanamide, 
and sodirun monochloro acetate vrere pro~ising on crimson clover. Sodirun mono­
chloro acetate showed promise on Alta fescue and sudan grass. Methocel and bark 
wax showed the most promise for shatterproofing lotus . 

• 
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Pre-harvest maturation of Alta fescue (Festuca arundinacia). Furtick,
vi. R., andl"reed, V. H. As a follow-up to preJ.irninary work started in 1951 sev­
eral of t!1e more promising chemicals were sprayed 0:1 a field of row Alta fescue) 
using plots 2 rows 'V'Tic..e and 130 ft long, to Jetermine the effect on moisture con­
tent of the seeel at harvest time. Application was made on July 3, 1952 during a 
period of hot dry wea·~her. The plots were harvested 3 days after treatment and 
immediately threshed so the seed could be oven dried to determine moisture con­
tent. The best treatment proved to be sodiu..m monochloro acetate at 40 lbs per 
acre, followed by aromatic weed oil at 40 gallons per acre. The moisture content 
of the harvested seed was reduced from 27.18% in the check to 14.64% by 40 Ibs 
of sodium monochloro acetate. The moisture content where weed oil had been used 
at 40 gallons per acre was 17c97%. All materials were applied using a volrune 
of 80 gallons of water in plots replicated three times. 

The top growth of the fescue was rated for top kill prior to the harvest­
ing of samples for moisture content Qetermination. Their rating on percent top 
kill followed closely the moisture content of the harvested seed. Sodium mono­
chloro acetate at 40 Ibs per acre gave complete top kill in 3 day-s following spray­
ing, with the top kill where aromatic weed oil had been used rating 30%. 

This trial would tend to indicate that the sodium monochloro acetate might 
be used at a lower rate effectively. (Contributed by Oregon Agricultural Experi­
ment Station) 

Pre-harvest maturation of crimson clo~er. Furtick, W. R. and Freed, V. H. 
One square rod plots were sprayed Yvi th various contact herbicides to detennine 
which chemical is the most effective as a pre-harvest maturation aid on crimson 
clover being raised for seed production. In the trial endothal was used at the 
rate of 2, 4, and 6 11;9 in 80 gallons of water and at 4 Ibs in 20, 40, and 80 
gallons of water. Enoothal was used at 4 Ibs per acre in combination with sodium 
acid cyanamide at 40 Ibs per acre and ammonium sulfate at 8 Ibs per acre. In 
addition sodium acid cyanamide was used alone at 40 Ibs per acre. Other materials 
used were sodium monochloro acetate at 40 Ibs per acre and pentachloro phenol at 
10 Ibs per acre. Samples were harvested from the plots one week after application 
and the seed threshed from the samples. Both the vegetative materlal and the 
seed were immediately dried separately to determine the moisture content of each. 

The only appreciable reduction in moisture content of the vegeta.tive por­
tions resulted from the use of sodium monochloro acetate at 40 Ibs per acre. The 
moisture conte~t for the check was 55.9% as against 34.89% where 40 lbs of sodium 
monochloro acetate had been used. 

There were wide differences in the moisture content of the seed between 
the various materials, ranging from 22.35% for the check to 14.33% where 6 Ibs of 
endothal had been used. The second best treatment was sodium monochloro acetate 
at 40 Ibs per acre va th a moisture content of 14085%. Sodium acid cyanamide 
used alone at 40 Ibs per acre give a moisture content of 15.45%. All material 
gave a moisture percentage lower than the check except endothal at 2 Ibs per acre 
which was slightly above the control. (Contributed by Oregon Agricultural Ex­
periment Station) 
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Pre-harvest maturation of sudan grass. Furtick, W. R., and Goetze, N. 
Three contact herbicides, endothal, sodium monochloro acetate, and sodium penta­
chloro phenate, were used as pre-harvest sprays for the maturation of sudan grass. 
Samples of sudan grass were harvested one week after application and the threshed 
seed immediately dried to determine the moisture content. 

The average moisture content ranged from 32.89% in the check to 19.63 where 
sodium monochloro acetate had been used at the rate of 30 Ibs per acre. The mois­
ture content resulting from endothal at 4 Ibs per acre was 23.46% and for sodium 
pentachloro phenate at 30 Ibs per acre was 24.76%. 

Observations on the apparent top kill closely followed the reduction in 
moisture content. Application under cool fall conditions indicate that less fav­
orable results are obtained than under the warm summer conditions when the peren­
nial gra.sses such as Alta fescue are harvested. (Contributed by Oregon Agricul­
tural Experiment Station) 

Prevention of seed shattering of Lotus corniculatus. Goetze, N. R., How­
ell, H. B., and Freed, V. H. Previous work conducted at Astoria and Corvallis 
has indicated that certain film producing chemicals were effective in reducing the 
rate of seed shattering of Lotus corniculatus. Trials were established on the 
J. J. Astor Branch Experiment Station at Astoria to fUrther test the previous re­
sults and to test other chemicals which might be of value. 

Field plots were established using sodium acid cyanamide, endothal, Douglas 
fir bark wax, 3M, and methocel as the treatments applied as the pods turned from 
green to brown. The crop was mowed, placed on canvasses, and allowed to dry. 
When harvested with a stationary threshing machine, the seed was divided into a 
lot which had shattered onto the canva.s and a lot which was threshed from the pods. 
All treatments had a higher rate of shattering than the check plots with bark wax 
and 3M more nearly approaching the untreated areas. The treated plots matured 
before the check plots and some seed had already shattered before harvesting. 
Methocel was found to be unsatisfactory under field conditions because of the 
difficulty to get it into solution. 

Seed samples from each lot were analyzed at the Oregon Seed Laboratory at 
Corvallis. In all treatments including check plots, seeds which had shattered 
gave consistently lower germination results and higher hard seed percentages. 
Total germination including hard seeds was uniformly higher in the shattered lots. 
60 Ibs of sodium acid cyanamide per acre increased the germination of the threshed 

• 	 lot 7% above the check while the germination of the shattered lot was 4% higher 
than the check. Six Ibs of endothal per acre gave corresponding 4% and 3% in­
crease. Differences of other treatments were not significant. 

The laboratory separated the heavy and light seeds with a South Dakota 
blower. In the 15 gallons of 3M per acre treatment there was very little dif­
ference between percentages of heavy seeds in the two lots. In all other treat­
ments there were more light seeds in the threshed lots than in the shattered lots. 
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Smaller experimental plots were treated with the same chemicals at varied 
rates. Counts of shattered and non-shattered pods were made instead of weighing 
threshed seed. All treatments reduced the percentage of the number of shat­
tered pods over the check plots with methocel plus spreader, 12 lbs bark wax per 
acre, 5 gallons 3M per acre, and 8 lbs bark wax per acre giving the best results 
in the order listed. Endothal and sodium acid cyanamide caused a faster yegeta­
tive maturation and more of the pods shattered before the counts were made. 
(J. J. Astor Experiment Station, Astoria, Oregon) 

• 
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PROJECT 14. NONENCLATURE AND CLASSIFICATION 

V. F. Bruns, Project Leader 

The committee on nomenclature and terminology was activated early 
in October, 1952. The greatest task confronting this committee is the 
development of a uniform system of herbicidal tenninology, especially 
for the newer herbicides which are being formulated from organic com­
pounds, The present system of using abbreviations of the compounds, 
e.g., 2,4-D, 2,4,5-T, PCP, MCPA, TCA, HH, PHA, DNOC, DNOCHP, DNOSBP, 
and DNOSAP, is believed by many to be inadequate and inconsistent and 
to be perplexing and confusing to the ordinary layman and the common 
user. As more and more of these formulations are developed, the term­
inology will become increasingly difficult. Coined names are being used 
for many insecticides and such a 5,Ystem might be developed for herbicides. 
However, it is understood that this system has its limitations and draw­
backs also. 

One of the first accomplishments of this committee was to evaluate 
the recommendations of the Oommittee on Terminology, Northcentral~1/eed 
Oontrol Conference, Oklahoma City, December 13, 1951, and to offer sug­
gested revisions for consideration by the committee at the Northcentral 
Weed Control Gonference meetings at Winnipeg, Manitoba, December 9-10­
11, 1952. A national committee on standardization of terminology, under 
the auspices of the Association of Regional lr/eed Control Conferences, is 
being formed and your committee is taking an active part in this develop­
ment. Until the national committee is able to function properly, your 
committee will cooperate with other Regional Oommittees in an attempt 
to develop some type of uniformity and to profit by the experiences of 
others. Unfortunately, your committee did not have sufficient time to 
draft a set of recommendations on terminology for consideration by the 
Research Section at the Boise meetings. However, such recommendations 
undoubtedly ..lill be submitted for official action at the regular meeting 
of the 'I'lestern Weed Control Conference in 1954. If the Research Section 
so desires, suggested recommendations on terminology could be submitted 
to all members prior to the 1954 meeting for use in the preparation of 
individual contributions for the Research Progress Report. 

Trlith resi?ect to nomenclature and classification of weedy plants, 
this committee is attempting to publish an approved list of common and 

• 	 Latin names of significant weed species and other plants of concern to 
the Western Heed Control Conference. Unfortunately, Dr. J e H. Robertson, 
University of Nevada, was forced to withdraw from this committee because 
of other commitments and pressing duties. On the otherhand, this com­
mittee was fortunate in obtaining the services of ll1r. Bruce Thornton and 
Dr. H. D. Harrington of Colorado A &H who, together with Dr. A. N. Ste­
ward of Oregon state College, are preparing a basic list of common and 
scientific plant names. The committee will make every effort to complete 
and to disseminate this list prior to the preparation of the 1954 Research 
Progress Report. 
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