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Effect of 2,4-D on the eradication of Canada thistle (Cirsium arvense)
Tingey, Ds C. An area in a pasture iniested with 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 L pounds
per acre. BKach treatment was replicated L 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 19L6 and contimued until 1950, thus L treatments

were made during the L years.

Kinds of 2,4~D used were sodium, ammonium, and triethanolamine salt, and
butyl ester of 2,ﬁ—D. There were 2 triethanolamine salts used from different com~
mercial products. Final results after the L years were based on the estimated per-
centi-e re-growth and the number of plants remaining on each square rod as deter-
mined Oy count,

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

Based on plant count there was some differences betwsen 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,L-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,

While an application esach year for four years had largely eradicated the
Canada thistle, therewere 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 O to 15 percent with an averzge of all treatments of 2 percent. On
a plant count basis the number varied from O to 150 plants per plot, with an ave-
rage of all treatments of 23 plants per plot. Utah Agricultural Experiment
Station, Logan, Utah.



Effect of g,h-Q on eradication of perennial sow thistle (Sonchus arvensis)
and crop yields as related to 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, with the water table with-
in 3 or L feet of the surface. The experiment began in the fall of 19L8 and was
continued through two growing seasons, those of 1949 and 1950. Because of the
relatively few perennial sow thistle plants remaining on most of the plots at the
end of the 1950 season, the study was discontinued, except for observations made
of the weed regrowth during 1951.

Crops used in the study were fall wheat, 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 2,4-D and 2,4,5-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 (21%N) and 200 pounds of treble superphosphate (L3% P,05) 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 week 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 L square meter samples
from each plot. Corn znd potato yields were determined by harvesting the L center
rows of a 6 row plot.

Hervicidal 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 2,4,5-T was less effec-
tive on perennial sow thistle but more damaging to potatoes than the 2,L-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 wleat.

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 hervicide. Herbicidal
treatments as an average decreased the corn yields 25 percent. Corn responded to
fertilizer on all comparisons. Corn with a combination of herbicide and fertilizer
gave about the same yield as the cultivated and hoed unfertilized plots, Even
though the 2,4,5-T was definitely less effective than 2,L4-D on perennial sowthistle,
the yield of corn where the two herbicides was used was about the same.

l/ hn adjacent area was infested with 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 LO percent. Potatoes treated with
2,4,5-T were reduced 85 percent in yield. Un 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 19L9, partly as
a result of a change in variety and higher winter survival. While the 2,4,5-T was
less effective in the control of perennial sow thistle in 1949, wheat in 1950 yield-
e as high as where 2,Lk-D had been used. ¥heat grown continuously either fertilized
or unfertilized, ana treated with herbicides, yielded about the same in 1950 as
*heat in competition with perennial sow thistle. Wheat following corn gave a 12
rushel or 30 percent increase compared to wheat after wheat. Fertilizer response
was pronounced in all comparisons. A combination of rotation and fertilizer
aoubled the yield of wheat.

Barley yielded much higher also in 1950 as compared to 19L9. 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 with perennial sow thistle yielded 21 bushels or L5 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 down by cultivating and hoeing in 1950, yeilded nearly
as well as herbicidal treated plots and compared with weed 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 down during 1950 by cul-
tivation and hoeing. Check plots in barley in 19L9 began the 1950 season with a
dense growth of perennial sow thistle but the cultivating and hoeing kept the weeds
in control and the yields were zbout 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 Experiment Station, Logan, Utah.




Effect of 2,L4-D on eradication of Canada thistle and crop yields as relatedto
management Tingey, D. 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 with 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-growth 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,L-D were the herbicides used.
One and two applications of herbicide were made, the second application being magde
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 (L3% 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 treatments, 7 in all, were superimposed on the
larger plot of one c¢rop. Smaller plots were 18 X 21 feet. Each treatment was rep-
licated 3 times. There were 6 replications the rirst season since the rotation
treatment could not start until the second year.

Yields of small grains were determined by harvesting L square meter samples

from each plot. Corn and potato yields were determined by harvesting the L center
rows of a 6 row plot.

Herbicidal ireatments the first year gave almost 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,L4-D both gave about equally good
reduction in density.

In 1949, as compared with untreated plots, herbicidal treatments reduced the

yield of wheat slightly, 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.




At the end of the second and the following seasqn on all potato plots, wheggt,
and barley plots used as check in 1949 and in rotation in 1950 the weed density
had been reduced to & low percentage.

lieed density on most of the other plots that showed good eradication in 19L9
*ad not changed nmuch 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 was 10 bushels or 33 percent higher than wheat in competition with Canada
thistle.

Wheat in rotation and in combination with 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 L0 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 hdd 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 hervicides Tingey,D.C.
Bischtroot, a native range rlant, 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-
a2ge. 1t is an early maturing perennial, .reproducing ooth by seeds and roots. The
tlant produces a tuberous root and frequently has two or mcre 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 biscult. Plants are from 12 to 18 inches tall, flower petals
yellow, and seeds that resembls parsnips except they are smaller and narrower.

Experiments have been conducted on the control of biscuitroot since 19L6.
This paper reports the result of an experiment wherein this weed was treatedwith
herbicides in 1949 and again in 1950. Data were taken in the spring of 1951.

Treatments consisted of using L chemicals; triethanolamine salt and ethyl
ester of 2,L-D, 2,4,5-T and a mixture of 75 percent ethyl ester of 2,L-D and 25
percent 2,L,5-T applied at S rates, none, .5, 1, 2, and L pounds peracre, 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 itreatments 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 more detailed report of the
data herein reported will appear in the march 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 stapes 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 when 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,L,5-T and 2,4,5-T alone seemed to be slightly more
effective. These two treatments are also the mwost 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 growth x rate
of application, and chemical x stage of growth. Interaction involving stage of
growth 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 L 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 L pound rate, however, at the bloom and early
seed stages the l 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,L-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 salt 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 triethanclamine salt of 2,L-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 “"SEDY GRASSES
P, L, Timmons, Project Leader

SUMMARY
Seven indivigual reports were received giving results of experimeats on the
control of Johnson grass in Arizona, of quackgrass in Idaho, Utah, and Washington,
of #%eed canary grass in Utah, and of a number of perennial weedy grasses in Hawaii. '
The individual reports are included following this summary section.

Sodium trichloroacetate (TCA) gave satisfactory control of Johnson grass in .

Arizona and of torpedo grass, tall panicum, Hilo grass, Bermuda grass, and certain a

other grasses in Hawaii. TCA gave fairly good control of quackgrass and other
ditchbank grasses at Meridian, Idaho, in 1952 but 1n previous years it has been re-

ported to-be relatively ineffective on quackgrass in experiments conducted in Idaho,

Utah, and Washington.

Best results on Johnson grass in Arizona were obtained when TCA was zpplied
on young ‘groewth late in October or on recently frosted growth in November at the
rate of 110 pounds per acre, Similar apt~iications on dormant Johnson grass in De-
cember, Jaavary, -and February gave progressively’poorer resulits at later dates.,

Best results on perennial weedy grasses in Hawaili were obtained with two to four re-

peat applications of TCA at 20 pounds per acre, three or four weeks apart during the
growing season. TCA has been used to good advantage in combination with tillage in
Hawaii,

CMU (3 p~Chlorophenyl 1,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 Yashington. A mch heavier rate of 120 pounds of CMU per’

acre was necessary to glive satisfactory control of reed canary grass along the in-
side bank of an irrigation canal at Logan, Utah., At Meridian, {daho, CMU at 20
pounds per acre gave control of miscellaneous ditchbank weeds including perennial
grasses for one year while 40 pounds’'per-acre gave satisfactory control for two
years. CMU at 20 and 4O pounds per. acre ‘gave disappointing results on Johnson grass
at Phoenix, Arizona, butiat 80 pounds per acre the results became progressively more
promising throughout the 1952 season.

Direct comparisons of different chemicals showed TCA to be more effective
than CMU on Johnson grass in Arizona but showed CMU to be much more effective on
quackgrass than TCA or sodium chlorate in Idaho and Utah., At Logan, Utah, CU at 4o
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 pounds per acre and sodium chlorate at 320 pounds per acre were
much less effective on quackgrass at Meridian, Idaho, than was CMU at Y40 pounds per
acre,

Aromatic oil gave eradication of Johnson-grass at Phoenix, Arizona, with
seven spray applications during 1952 totaling 605 gallons per acre and gave good
control.of ditchbank weeds including pereunial grasses at Meridian, Idaho, with two
applications in iay and Judy;.totaling 240 gallons per acre, Experiments at Phoenix
during 1952 comparing five different combinations of monocyclic and polycyclic aro-—-
matic o0ils clearly indicated the superiority of polycyclic aromatics for the con-
trol of Johnson grass,

Maleic hydrazide was ineffective in causing more than temporary retarding of
Johnson grass growth even at the heaviest rate uged in experiments at Phoernix.
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INDIVIDUAL REPORTS

Control of Johnson Grass Yith Herbicides. Arle, H. Fred. Experimental
spray applications of various herbicides for the control and eradication of John-~

son grass were continued in the vicinity of Phoenix, Arizona, during 1951, A com-

parison of sodium trichloroacetate (TCA) with and without the addition of a wett-

ing agent was made at rates of 80, 110, and 140 1b/4. The treatments were tripli-

cated on plots 10x50 feet and were located alcng the banks of an unlined canal.

The treatments were made to Johnson grass regrowth on October 23, 1951,
The helght of the grass was approximately eight inches., About five inches of
raln vere received between date of treatment and normal resumption of growth in
March, TCA at 80 1b/A reduced the stand of Johnson grass 65-70% but during the
summer.months the -surviving plants completely re-infested the treated area. Very
little difference was noted between rates of 110 and 140 1b/A with each affecting
a 90-95% reduction,

‘" There appeared to be a somevhat indefinite advantage in adding a wetting
agent to the solution. In comparing some plots of comparable TCA rate, effect-
iveness was markedly increased by the addition of a wettirng agent while in other
replications this trend was rot evident. A rainfall several days after treat-
ment may possibly have obscured the advantages of including a wetting agent.

Applications of TCA at 110 lb/A were also made during the middle of Nov-
ember (immediately after the first frost), December, January, and February.
Following each application rain was received in amounts usually considered suf-
ficient to produce most effective results. In this series applications made in
mid-November were equally as effective as treatments made to green foliage late
in October. Hovever, in following applications results became progressively
poorer with the Pebruary applications resultipg in some delay in appearance of
regrowth but practically no reduction in stand,

Preliminary trials, using CMU (3-p-chlorophenyl 1, l-dimethylurea) were
made at 20, 40, and 80 lb/A. These rates were applied to Johnson grass infes-
tations along several canals during November and December of 1951. In each
case the soil was rather heavy. Rainfall during the winter months was consi-
derably in excess of normal, Results of the two lowest rates of application
have, thus far, not been encouraging. At 80 1b/A the results became progréss-
igeky better throughout the 1952 season, It appears that in low rainfall areas
a conslderable length of time will be required to obtain maximum effect on deep-
rooted peremnnials. All rates gave complete control of such winter annuals as
vild oats, mustard, lambsqusrters, and malva,

Maleic hydrazide was applied to Johnson grass at 3.0, 5.0, 10.0, and 20.0
1b/A. The first treatments were applied in mid-April to new growth which had
attained a height of 8-10 inches. Only the 20-1b, rate showed any pronounced
retarding effect on height growth., Three retreatments at monthly intervalsg
were made, At 20 1b/A the grass was held in check during the early portions of
the season. [t recovered during the summer and later treatments were ineffect-
ual. There was very little or no difference between 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 totel aromatic content of the o0il was
maintained at 65%, This total consisted of varying percentages of monocyclic “
and pelycyclic aromatics as follows:

Richfield

Yeedkiller A  Bx. #1 Ex., #2 Ex. #3 Tx. #W
Total aromatics 65 65 62 65 65
Monocyclic arom, Yy 20 3 50 61
Polycyclic arom, 61 us 31 15 I

_ Rach oil vas applied at a predetermined volume of 160 gallons per acre for
the first two applications. For the five following treatments sufficient oil was
used to obtain satisfactory coverage. The trend of results followed those of 1951
and clearly indicates the superiority of polycyclic aromatics, 0Oils nigh in mono-
cyelic aromatic content did not show much effect on Johnson grass or wild oats

which also were present on the plots, Results are indicated by the following
table: .

No, of Total vol. applied Percent

Material applic, Gal/a survival
Richfieid -

Veedkiller A 7 605 0
Ex. #1 7 750 0
Ex. #2 7 810 1
Ex. # 7 9us 20
Bx., # 7 1005 U5

(Contributed by the Division of Weed Investigations, BPISAE, USDA, and
the Arizona Agricultural Experiment Station, cooperating). .

Bradication of Quackgrass with CMU. Bruns, V. F, On October 15, 1951,
CliU was applied on quackgrass al rates of O, 10, 20, 40, and 80 1bjA., Initial
action of the chemical was very slow, When the first observations were made on
March 10, 1952, some green growtih of quackgrass appeared on all plots, However,
about two weeks later all new growth of quackgrass was dying on the treated plots,
especially on plots treated with 20 1b/A or more. On May 20 nearly 1CO percent
control of guackgrass was recorded for all plots treated with 40 and 80 1b/A.
Shortly thereafter heavy stands of common horsetail (Egquisetum arvense) and showy
milkweed (Asclepias speclosa) developed on all treated plots. In June, drainage
water escaped and ran across two of the treated plots. In the 3- to 40-foot strip
which was wetted by the irrigation water, horsetail and milkwvweed began to die.
Precipitation during the late fall and winter may result in the elimination of
these species, especially on plots which recelved the heavier applications of CMU.

Excellent control of quackgrass was maintained throughout the season on
plots treated with 40 and 80 1b/A of Ciill, However, sufficient growth remained on
plots treated with 10 and 20 1b/A to warrant retreatments in September, (Contri-
buted by Division of Weed Investigations, BPISAE, USD4A, and the Washington Agri-
cultural Experiment Station, cooperating).
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Quackgrass Control with Chewmicals. Hodgson, J. M, Very effective cop-
trol of quackgrass was obtained by applications of CMU at Y0, 80, or 160 1b/A,
The treatments were made in March 1952 and plots were undisturbed during the
season. All three rates of applications gave over 99% or more elimination of
guackgrass for the season, However, 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 with CMU. TCA applications of 80, 160, and 240 1b/A were made in
March. Six months after treatment there was 13% of the quackgrass present where
80 pounds of TCA per acre had been applied. Quackgrass regrowth was 12 and 8%
for the 160-and 2U0-pound rates, respectively. 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.

Atlacide at 160 and 320 1b/A and sodium chlorate at 320 1b/A did not give
satisfactory control of quackgrass. Regrowth after six months was ug, 37, and
23 percent, respectively, for the three treatments, (Contributed by the Divi-
sion of Veed Investigations, BPISAE, USDA, and Ideho Agricultural Experiment
Station, cooverating).

Ditchbank Weed Control with Chemicals, Hodgson, J, i1, Chemical control
of miscellaneous plants including many perennial grasses such as timothy, brome,
Kentucky bluegrass end broadleaf weeds such as sunflowers, goldenrod, sweet clo-
ver, and fleabane, has been investigated the past two seasons.

A few treatments have proven to give effective control of these plants but
all are quite expensive. TCA vhen applied durirg the months of Tecember to March
when ditches were rot 1n use gave good control for ome season where 80 1bJA was
appiied, Forty pounds per acre was not enough to give control for a full season.

CiU was more effective than TCA for ditchbank weed control. The best time
of application was December to March when rainfall leached the chemical into the
soil. Rates of 10, 20, and 40 lb/A vere tested., The light rate did not give
satisfactory control, Twenty pounds per acre gave control for one season while
Lo 1b/A gave control for two seasons. The first regrowth on CMU plots occurred
at the vater line and consisted of grasses. The tops of ditcihbanks were still
bare at the end of two seasons wvhere YO pounds of CWMU was applied per acre.

Atlacide and sodium chlorate did not give satisfactory control of these
ditchbank plants at 320 1b/A applied in December or March,

Diesel fuel fortified with a dinitro gemeral or 2,4-D at various rates did
not give as good control as the aromatic weed oil (Richfield “A"), One hundred
and twenty gal/a of this latter oil applied late in May 1952 when growth was 10
to 15 inches tall gave very good top kill of all plants on the ditchbanks, A
second treatment was necessary to keep the ditchbank clean for the full season.
(Contributed by the Division of “eed Investigations, BPISAE, USDA, and Idaho
Agricultura)l Experiment Station, cooperating).
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_Control of Perenniel Weedy Grasses in Hawaii. Henson, Noel S, The following

" species of perennial weedy grasses are pernicious pésuvs in sugar cane land in
Hawail:

Vist areas on windward slopes

* Torpedo grass Panicum repens
. % Tall Panicum (Paragress) Penicum purpurascens
* Hilo grass Paspalun conjugatum
* Dallas grass Paspalum dilatatum
% Vas ey grass . Paspalum larranagai
Bormuda grass (Manienie) Cynodon dactylon
Dry liseward and transitional areas
% Bermuda grass (Manienie) Cynodon dactylon
* Sour grass Trichachne insularis
* Guinea grass Panicum maximwn
Dallas grass Paspalum dilatatum
Tall Panicum (Paragrass) Panicum purpurascens

(* Most important in this habitat)

Tests over the last four years have includsd periodic tillage combined with
herbicidal sprays, and sprays alone. Tillage experiments have proven rototiller
or rotery hoe type implements the most satisfactory. Rootstocks are broken into
shorter segments and torn loose from soil more effectively by the beater type
rototiller than by disc plow, disc, or duckfoot type cultivators Many experi-

. ments end field observations have shown that where TCA sprays or TCA -plus 2,4-D
are aoplled to the s0il before the rootstock segments have re-rooted, a large
percentage 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 end respond very well to treatment by
TCA without tillagee. TCA alone is effective on these grasses, but experiments
.- have shown a combination of 2— pounds of 2,4-D and 20 pounds of TCA per acre
applied at the rate of 20 to,50 gallons per acre in walter to be effective as a
pre-emergence spray for general weed .control in areas where the above species
are commona. The 2,4-D acts upor germinating seeds of other broadleaved weeds
and grasses end the TCA upon the rootstock segments and young grass plantse
From two to four repeat applications three or four weeks apart are necessary to
knock out an esteblished stand of these speciess 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 in. (Contributed by the Expsriment Station, Hawaiian Sugar Planters!
Association, Honolulu, Hawaii,)

Control of Quackgrass with Soil Sterilant Herbicides. Timmons, F. L, and
Lee, ¥. 0. Spray applications mads in December 1951 compared CMU at rates of
10, 20, 30, 40, and 50 1b/A, sodium chlorate at 480, 720, and 960 1b/s, and
Polybor-chlorate at 960, 1440, and 1920 1b/A for the control of quackgrass,
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All chemicals were applied in water at the rate of 240 gal/a for CMU and 320 to
1280 gal/a for ‘Chlorate and Polybor-chlorate (13# chemical/gal). Each treatment
vas replicated three times on plots which extend from a fence row across an
irrigation head ditch and into the edge of an alfalfa field. The frozen-down
grass growth was removed from the plots before the chemical applications by burn-
ing in early November, A succession of heavy snows, beginning immediately after
burning off the plots, delayed the chemical applications until December at which
time it was necessary to apply the spray on top of snow which varied in depth
from 4~12 inches. A varm rain melted much of the snow following the applications
of chemical and there appeared to be no runoff from the plots.

In May 1952, CiiU 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 chemicals looked about equally effective and by September CMU
showed better control of quackgrass at the highest rates tested. At that time
the average percentage survival of quackgrass was 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 were retreated in October 1952 vith amounts of chemical
thought necessary to complete the eradication of gquackgrass, Further observe-
tions of results will be made in 1953. (Contributed by Division of Yeed In-
vestigations, 3PISAE, USDA, and Utah Agricultural Experiment Station, cooper-
ating).

Control of Reed Canary Grass with Soil Sterilant Herbicides. Timmons,
P. L., and Lee, ¥, O. Reed canary grass (Phalaris arundinacea L.) is rapidly
becoming a serious problem along irrigation canais in Utah. The grass develops
berms which extend into the canal and the rank growth hangs into the canal from
nidsummer on, greatly obstructing the flow of water. Spray applications made in
early November 1951 compared CMU at rates of 30, 45, 60, 90, and 120 1bﬁA, so-
dium chlorate at 480, 720, and 960 1b/A, and Polybor-chlorate at 960, 1L4O, and
1920 1b/A. Each treatment was replicated three times on plots &3x33 feet along
the canal bank. The frozen-down growth of grass was burned off on one series of
replicate plots before the spray applications while the treatments were applied
o the unburned growth in the other two series, One of these series of plots
was burned off soon after the applications by an unkmown person which 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 CMU were considerably better than
those from the other two chemicals, The average percentage survivel of canary
grass in September was 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 80, 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 sezson. CMU appeared to maintain its
effectiveness quite well even at the water line. The results indicate that much
higher rates of all three of the chemicals tested are required to kill canary
grass along a continuously flowipg irrigation ¢anal than are necessary on quack-
grass in small irrigation ditches which carry water only periodically, (Contri-
buted by Division of Weed Investligations, BPISAE, USDA, and Utah Agricultural
Experiment Station, cooperating),



PPOJECT 3. HERBACEOUS RANGE WEEDS

Roger . Blouch, Project Leader
SUMMARY

A total of ten abstracts dealing with the ecology and control of
gix herbaceous range weeds were submitted for inclusion in this year's report
of progress. ' Bignt of the abstracts were contributed by committee members,
and two were contributed by non-commitiee members. Of the eight assigned
members, four contributed abstracts and the remainder reported work progressing,
but data as yet unreportable.

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

Weédy Grasses

The use of three chemicals was reported in controlling cheatgrass
(Bromus tectorum and B. commutatus) on open rangeland. CUU, Oktone, and Chloro-
TIPC ail gave satisfactory control when applied to spring-germinating cheat.
Perennial grama (Bouteloua gracilis) was not injured by Oktone or Chloro-IFPC,
but the upper tolerance limit with CMU appeared to be exceeded at rates above 3
pounds per acre. In a companion study, residval 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.

Weedy Forbs

Chemical and mechanical methods were employed in the control of
mles-ear (Wyethia amplexicaulis). Deep moldboard plowing was found superior
to tandem disking or cuckfoot cultivating. Spraying with 2,L-D produced the
same results more economically, however, and appears more feasible on a
wider variety of sites. 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 was somewhat superior to butyl ester.

Conversely, the butyl ester of 2,L-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 a2 sharp increase in annual grasses was noted. Beetle releases
later than 19L8 showed no appreciable results by 1952. Other factors concerning
the interrelationships between Klamath weed and its beetle parasite are also
reported,




Laboratory and greenhouse studies have revealed that halogeton
(Halogeton glomeratus) probably has a wide range of adaptability to sites.
Halogeton plants accumulate 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.

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 and 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 smzll quantities 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,L4-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 were used. Again, 2,4~D plus dinitro proved superior, but no
chemical was effective after plants reached full-bloom stage.

Jd



REPORTS OF INDIVIDUAL CONTRIBUTORS

Control of cheatgrass with spring applications of Chloro-IPC, Oktone,
and CMU, Bloucn, Roger and Fults, Jess., On the basis of success obtained
with C=IPC against fall-germinating cheat, applications of 6, 12, and 2L pounds
per acre were made on blue grama—cheatgrass range west of Fort Collins on April
2L, 1952, : CMU at 3 and 6 pounds per acre and Goodrich Oktone (cyclic hydro-
carbon) at 6, 12, and 2L pounds were also used. C-IPC at 6 pounds gave 15-20
percent control, 12 pounds yielded £0-50 percent control, and 2L 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 CMJ. 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 (1% to 2% inches tall) of the cheatgrass at time
of arplication, 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, Colorados)

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-Pound 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 microbizal 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 rlots 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. W. Mules-ear (Wyethia amplexicaulls) is used to some extent by livestock,
but it is generally considerea an undesirable range weed because it dries up
after flowering in midsummer. The weed is especially aggressive on heavy
soils. Weed control demonstrations on the Routt Forest in Colorado in 1950
and 1951 showed that moldboard plowing to a depth of 6 to 8 inches in July
reduced the number of mules-ear plants 85 percent. 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 stends by 1952. Shallow plowing with a
light duck-foot cultivator was also tested. This type equipment undercut about
Iy inches deep, but slid around some of the thick roots. It reduced the number
of mules-ear plants LO percent, but reseeded grasses were very sparse a year

later. Deep mold~board plowing was the only effective mechanical method of kill-

ing mules-ear and creating a suitable seedbed for successful reseedinge.

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.

Y



Spraying mules-ear with 2,li=D appeared much more efficient and
feasible. Test plots sprayed with 2,L-D ester, 2,L,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 begimnning to bloom. ’
After spraying, native grasses greatly increased in vigor, angd produced nearly
3 times 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 initiatasd. The Forest
Service sprayed 240 acres of dense mules-ear in one park on the Rcutt Forest in
the summer of 1952. A power wagon with 18-foot booms applied 2.5 pounds acid
equivalent of 2,L4=D and approximately 37 gallons of water per acre. Total cost
of the job was §.68 per acre. (Rocky Mountain Forest and Range BExperiment
Station, Fort Collins, Colorado.)

Chemical control of buttercup on mountain meadows. Cornelius, Donald
R., and Graham, Charlés A. Plantainleaf buttercup (Ranuncuvlus alismaefolius)
has been successfully controlled by use of 2,L-D on a mountain meadow at an
elevation of 5,600 feet on the Lassen National Forest in northeastern California.
Two pounds of the alkanolamine salt of 2,L4-D in 9% 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,L~D was slightly less effective
than the alkanolamine salt. 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,L-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 vercent. Three carriers at 10 gallons per
acre were compared for apprlying 1 pound of butyl ester per acre. Diesel oil
gave highest kill (95 percent), water-oil emulsion at provortion 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. Iee, W.0. and Timmons, F. L.
An experiment was started in 1951 comparing 2,L=D in amine and ester forms at
rates of 1/2, 1, and 2 1b/A acid equivalent. Retreatments of surviving woad and
new plants developed from seedlings were made September 28, 1951, liay 2 and
June 27, 1952, using the same chemical and rate in each case except that the
rates of 2,L-D in amine form were doubled. A second experiment was.started on
new plots May 2, 1952 angd retreatments were made on June 27,

Results in the two experiments showed that twice as much 2,L-D in amine
form as in ester form was required to give an equivalent degree of control. Only
the highest rates tested, 2 1b/A as the ester and U 1b/A as the amine, consistently
dlled 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 tinetoria) will require one or two spray applications each
year for a period of several vears 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, BRPISAE, USDA,
and the Utah Agricultural Experiment Station, cooperating.)



5.

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 Medusa-head {Elymus caput-medusae L.) were found.
Medusa~head is an aggressive, undesirable annual grass. Areas in which beetles
were released later than 1948 had not shown any marked reduction of Hypericum by
1952, elthough in nearly all cases the beetle populations have multirlied greatly,
and effeets 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 summer rains, the prolonged
sumrer drought of 1952 had a marked effect. Adequate information on the spread
of KHypericum by rhizomes is lacking, but studies to date indicate that rhizomes
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 whicn 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 gsrmination andézalate accurmlation in
halogeton, Bohmont, D.W. and Legg, J.W. In an effort to cetermine the influence
of hydrogen ion concentration upon seed germination and the accumulation of
potassium and sodium oxalates in seedling halogeton plants, a series of experiments
were conducted using nutrient water cultures, nutrient sand cultures and natural
soil from ) different locations. The washed quartz sand experiment was conducted
in glazed crocks, the soil in L~inch clay pots, and the nutrient water culture
experiment in l-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 L0, 7.0, 8.4, and 9.0 was main-
tained by periodic adjustment in the nutrient solutions. The L soil types selected
differed in pH and were as follows: Quarry limestone and soil - pH 6.9, Mountain
s0il - pH 7.0, Sherman granite sand - pH 7.6, Laramie river sand - pH 8.0.

Halogeton seed was germinated on blotter paper to which the L nutrient
solutions were added., Each treatment replication contained 15 halogeton seed.
The experiment was repeated 3 times with L replications being utilized each time.
The seed germination percentage ranged from 72 to 9L. 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 L.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 L.O were dead, the
seedlings in the neutral culture died within 2 weeks, while those in the treatment
with a pH of 8.Lh 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
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treatments were still alive.after 105 days, at which time the experiment was
terminated. Although 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 taxen due to the obvious differences in the soil fertility.

The oxalic acid content was determined on all surviving plants growing
in the sand cultures, 1C5 days 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.l produced intermediate amounts of oxalates, as
shown by the following table,

pH Treatment Percent €50y,
L0 6,62
7.C 12.82
8.4 11.09
9.0 1h.31

While these data are not conclusive they do indicate that (1) Halogeton
may have a wide range of adaptation. (2) Hdalogeton 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. (L) It is possible
to grow halogeton plants under greenhouse conditions. (Contribution of Wyoming
Agricultural Experiment Station, Laramie, Wyoming.)

Ecology and control of Halogeton. Tisdale, E.®. and Holl, R.H.
Work on this project is continuing. Seed longevity studies are underway, and
more exact information is being sought regarding the nature and methods of seed
dispersal. 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
ghadscale.

Preliminary tests indicate that little seed remains viable for longer
than one year in the field or three 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. Any factors
causing depletion or destruction of the perennial 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 a2 manner as to allow the recovery of the native, salt-tolerant
specles 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
recelved little attention. It appears doubtful that insects alone are the sole
cause of serious depletion of native range vegetation. Various combinations 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.
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Further examination has shown that the snout moth (Eumysia sp.) is not
alone in attacking tne shadscale (Atriplex confertifolia) stands of the Raft
River Valley. A scale insect (Orthezia annae) is also 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 erdemic. 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, Lee M. A total
of thirty-two different chemicalis and comtinations 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 unsatisfactory. 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,L-D esters in general
use. Low volatile sster acts much slower on Halogeton than other forms of 2,L-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 ore guart of summer oil
in 30 gallons of water gave excellent control. Low volatile 2,4-D ester at 2
pounds and 1/2 pint multifilm applied the same day on pre-bloom growth in 30 gallens
of water produced economic results comparable to other 2,lL-D's in general use.

Isopropyl 2,4~D esters in combination with commercial dinitro show
corresponding results to low volatile 2,L4~D and dinitro, A small amoun® of dinitro
definitely aids the kill with 2,l-D ester when applied to Halogeton in early bloom.

Three quarts of dinitroc in combination with one quart of summer oil in
30 gallons of water applied to early bloom Balogeton 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 number of other materials have shown promising results, the best being
polybor chlorate alone; or in combination with 2,Ii-D, CMU and TCA. Polybor chlorate
at 140 pounds in combination with 2,l-D ester at one pound in L0 gallons of water
per acre on small blooming plants in 1951 produced a 100 percent kill, and resulted
in a 90 percent reduction in plant population in 1952, (Contribution of Nevada
State Devartment 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 vloom 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 0il per 100 gallons resulted in economic control.

Plants 1"-9% responded more slowly than seedlings. As the plants

O

2

developed in size and as blooming increased, 2,L-D proved correspondingly ineffective. -

()
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Dinitro added to 2,L-D ester responded in identiéal proportion to those experiments
with ground applications, u"-8Y partially blooming plants spraved late in July
with 2.6 pounds of 2,4-D acid per acre in combination with 2 gallonk.of summer oil
to 50 gallons of solution gave excellent results at 3 gallons per acre. Early in
Auvgust blooming plants 6"-10" tall sprayed with 2,L~D ester at two pounds acid and
one quart dinitro in three gallons of water gave an excellent kills, Small plants
Lr-6" tall in early bloom responded well to-a formulation of one pound 2,4-D ester
per acre in combination with 13 pints dinitro in three gallons per acre.
(Contribution of the Nevada State Department of Agriculture, Reno, Nevada)

(L1100~53)




PROJECT L4, UNDESIRABLS WOODY PLANTS OF FORJST AND RANGE LaND

Oliver A, Leonard, Project Leader

There were seven abstracts submitted 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 airecraft 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. The types of
brush not controlled by aircraft application can generally be killed by the
basal spray method, 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 folisge sprays and some reapplication is generally
necessary, even with basal sprays, in order to kKill all of the plants. Re-
peated foliage applications result in a gradual weakening and death of the
woody plants, 4Although most of the data is on the use of 2,4-D and 2,4,5-T,
there is some indication that MCP 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). CMU (3-(p-chlorophenyl)-l, l-dimethyl-
urea) is under test but few final readings have been obtained thus far.

The Ribes studies by the Bureau of Entomology and Plant Quarantine
continue to be illuminating., H[ibes viscosissimum and R. lacustre 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 roezli 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 seaspn 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 rurning down the roots be-
neath the surface of the soil.




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,~T;
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 ozk 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 reguested, so as to present
the deta that are being used in the 'year-around" field operations on

.Berbrris fendleri. The data in the folloving table may be used as a basis
for recommendations on the control of barberry, and vere obtained by L.W.
Melander and E.A.Lungren., The information in the following table was ob-
tained in the San Juan Basin in Colorado on old-mature (normal) barberry
rlants growing on level and hilly rocky soil, We are glac¢ to have this
information on highly effective foliage and dormant sprays, a goal which
we hope to approach on other species of woody plants.

PLANT TREATMENT KILL, %

Stage ;Iype Date Formulation Conc. Dose Dijuent: Top/Root

Active |FS 1949-51 LE 2,4-D 1.6 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 0il 100/99+
i 2,L,5-T PPA

Dormant ; DS 1950-51 HE 2,L-D 14 AHG 14 0il 100/99+

PPA

oD
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REPORTS OF INDIVIDUAL CONTRIBUTORS

A comparison of selective herbicides for control of sagebrush on north-
eastern California rangeland. Cornelius, bonald R., and Graham, Charled 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 93 gallons water and 3 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 sodium 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, the 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, I1f such favorable
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 included 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 cana). U.S. Forest Service, California Forest
and Range rfixperiment Station.

The effect of two applications of 2,4-D and 2,4,5~T on poison oak
(Rhus diversiloba), Carlson,C E., Leonard,0.a., and Osborn, L. - This project
was initiated in 1950 by the State Division of Forestry in cooperation with
the Farm sdvisor of Yuba County and Robert Watwood of the Monsanto 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 meximum 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



The effect of two applications of 2,4-D and 2,4,5-T on poison cak. The f{irst 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. ZEeadings were made on Sept. 16, 1952.

Treatment in 1950 Treatment in 1951

Top/root :

Formalation Diluent  Pounds Formulation Diluent Pounds Gal. Top/root
per acre kill, % / acre / acre kill, %
IE °;)=D Diesel I 11/3 :  LE ?3L-D Diesel I 20 85/17
LE 2,L-D Diesel A 1173 :  HE 7,)-D 7% Diesel + WA -~ - 96783
' : 0.33% - (single plants)
LE 2,4-D Diesel 2 1173 : HE 2,1,5-T 2% Diesel + WA - -— 59/39
: 0.33% (single plants)
Amine 2,4-D Water L 20/13  :  Anmine ?,0-D 2% Diesel + WA b 80 98/86
Amine 2,4-D Water [N 20/13 1 Amine Z,/-D 7% Diesel + WA L 80 58./34
: : & Ammate 10
Amine 2,4-D Water L 20/13 3 Amine 2,k-D 2% Diesel + WA 2 80 100/87
Amine 2,4-D Water I 20/13 1 HE 2,4-D 2% Diesel + WA 2 80 88764,
LE 2,4,5-T Diesel A 12/3 :  LE 2,k35-T Diesel A 20 93/85
LE 2,4,5-T Diesel L 12/3 1 Ammate 2% Diesel + WA 160 80 67/15
LE 2,4,5-T Diesel L 12/3 : Bmulsifiable 2% Diesel + WA 2 80 100/98
: H acid 2,4,5-T .
18 2,4,5~T Diesel L 12/3 : Suspended 24 Mineral Seal Qi1 2 80 12715
. acid 2,4,5-T

Amine 2,4,5-T Water A 5/3 Amine 2,L,5-T 2% Diesel + WA 4 80 95 /70
Amine 2,4,5-T  Water L 5/3 HE 2,4,5-T 2% Diesel + WA 2 80 L7/27
Amine 2,4,5-T Water L 5/3 :  fmine 2,4-D 2% Diesel + BA 2 - 80 26/8

WA-# means wetting agent (MWC-1 of Colloidal Products Corp. was used). LE--means the lower esters (isopropyl used).

HE--menas the heavy esters (propylene glycol butyl ether esters used),

Bmulsifiable acid 2,4,5-T was A.C.P. L-120,
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degree of kill, except when Ammate 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, Division of For-
estry and University of California.)

Comparative effectiveness of 2,4,5-T on velvet mesquite when applied
by airplane in different formulations, carriers, and volumes. Glendening,Geo.E,
-- #nalysis 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/ lb/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 significent at
5% level., (c) Difference between mean per cent kill with 5, 10, and 20 gal/
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 Couniy, 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 Zxperiment Station, Tucson,
Arizona.)



Chemical tests on cactus and burroweed. Roach,M Z,, and George E.
Glendening. CACTUS -~ A variety of herbicides has been fested on cholla
cactus (Opuntia fulgida and Q. spinosior) and prickly pear (0. engelmaoni)
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 size 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 1b/gal
of TCA in water, One-half pound TCA per gallon is effective on prickly pear.
For cholla, TCA is more effective at 3/L 1b/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 l: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 years, 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 lb/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 burroweed. (Southwestern Forest and Range &xperiment Station, Tucson,
Arizonay)



Developments in chemical methods of Pibeg guppression in the Western States
during 1952. Mose, V. D., Quick, C. R., Burrill, W. S., and Offord, H. K.
Progress in developing improved chemical methods of ribes suppression for the
control of white pine dlister rust (Cronartium ribicola Fischer) is here summar-
1zed to show results of 1951 tests snd the scope of work undertaken during 1952.

In the white pine forests of Washington, Ideho, and Montana, Q,U.S—T isg

needed for satisfactory kill of Ribes viscosissimum and lacustre, the two princi-
pal species occurring in this regions The 1951 experiments on these two species
were chiefly with uniform dosages of aqueous foliage sprays of commercial esters

of 2,4,5-T, first alone and then with the addition of various amounts of summer-
0il emulsion, solubillzed petrolsum oil, ionic and nonionic detergents, free and
combined fatty acids, propylene glycol, and several combinations of these spresader-
penatrant-sticker materials. In general the kill of ribes bughes was increased

geason when plant growth begins to slow down. TFor use in large power sDPrayers
0.1 percent of a solubilized oil containing frees end combined fatty acids was
preferred to 1 percent summer-nil cemulsion dbecause of convenlence in handling a
small volume of material and the low cost per gallon. For knapsack-spnray work

1 perceni of summer oil plus C.l percent of propylene glycol was favored, because
this mixture aids in marking, in lubrication of the trombone pump, and in edding
a penetrant-spreader and a hygroscopic agent to the agucous 2,4%,5~T. Respray of
sprouting ribes with aqueous 2,4,5-T at 1,000 and 2,000 p.p.m. of acid@ equivalent
1 year later wes usually 100 percent successful. At 8 pounds of 2,4,5-T acid per
acre-—the higheat dosage used in 1951--no significent reduction was noted in the
viability of ribes seed collected from the test plots.

From June through September 1952, in northern Idaho, the toxicity of long-
chain (low-~volatile) and short-chein (volatile) esters of 2,4,5-T and the volume
of spray in relation to the effectiveness of a specific dosage of 2,4,5-T were
studied in additional field tests on lacustre and viscosissimum. At the end of
the season the plots given a high volume of spray were showing the most demage;
however, no significant comments can yot de mede about the relative merits of the
geveral ecgters.

In the sugar pine forests of Celifornia and Oregon, the 1951 work with 2,4-D
end 2,4,5-7 consisted of 161 tests of aqueous foliage gprays and 140 tests of
bagal-stem sprays. Plots replicated throughout the season were compared as fol-
lows: Aqueous foliage spraye containing sodium and amine salts of 2,4-D; long-
and short-chain esters of 2,4-D, 2,U4,5-T, and mixtures of the two: the butoxy-
ethanol ester of 2-methyl-U-chlorophenoxyacetic acid; emulsifiable acid of 2,4-D;
and special formulations of a mixture of 2,4-D and 2,4,5-T containing a high per-
centage of emulsifier plus Diesgel oil up to 10 percent by volume. Basal-stem
treatments were mede with 1, 2.5, end 5 percent of long- and short-chain esters of
2,40, 2,4,5-7, and mixtures of the two in Diesel oil. Comparisons were concerned
with active ingredient, oil diluent, length of basal stem treated, and season of
epplication.

Noteworthy results with foliage sprays are as follows: Ribes roezll is high-
ly sensitive to 2,U-D and easy to kill with all spray formulations of 2,1-D or
2,4,5-T during the period of vigorous early-season growth. No formulation or type
of these compounds thus far tested on this specles has shown consistent and satis-
factory kill of the root crown when applied as a dilute foliage spray in midseason
and late seeson.
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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 Rlbes, but with improved procedures and repeated defoliation
kills of the Ribes may be accomplished by aircraft application with little in-
Jjury 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 formuwlation 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 {Qpuntia fulgida and Q. gpinosior) and on prickly pear
(0. 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 1 lb/acre ac1d
equivalent of a 2 L=-D ester in a 1l: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 Artemisia tridentata, A. arbuscula, and A. cana,
Kills up to 99% were obtained with 2 pounds per acre of elther the butyl or
butoxy ethanol esters of 2,4-D and 96% kill with the butyl ester of 2,4,5-T.
The spray mixture was not tbe same as used in Wyoming and may account for the
difference in the results. This mixture consisted of 3 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 with 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 spraying on an annual or biennial ba-
sis seems logical. Most of the spraying has been on areas where guava and sen-

sitlve range weeds are abundant. A table is presented on the sensitivity of the
more common woody plants to follage and basal sprays.
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Ribes roezli in asscociation with heevy stands of mixed spscies of dbrush con-
tinues to be especially difficult to kill. Varietal forms of this specles (south-
ern form on the Sierra N. F. and northern form on the Plumas N. F.) react differ-
ently to various formulations of 2,4-D. 2,%,5~T, and their mixtures. On the
southern form aqueous sprays of the long-chain esters of 2,U-D were better than
the short-chain esters. Moreover, & new amine formulatinn of 2,4,5-T looked
promising for late-season spray work. When mixtures of 2,4-D and 2,4,5-T were
employed on the northern form, the short—chain esters were at least as grod as the
1nng-chain esters throughout the season. On ane foliege—spray plot a test of the
butoxysthanol ester of 2—methy1—h—ch10rophcnoxyacetic acid in Auwgust gava a sur-—
prising 100 percent kill of R. raezli.

Throughout the season, and agpeclally for mldseesson and late-season trestmont
of dnth forms, bagsal~stem treatments continued to show bstter kill 2nd less cerra-
tic kill of bughes than follage sprays. For June treatments 1 percoent of these
phenoxy compounds in oll was as gnod as the 2.5 and 5 percent, provided all stems
were thoroughly wet. TFor late—seagon basal-stem treatments 2,&,5~T was more ¢&Hn-—
sistent than 2,U-D, and the long-chain esters were gomewhat better than the short-—
chain type, in killing roezli. On the northern form, increasing the arometic
content of the o1l dilucnt improved the bush kill. Defoliation tests at the erd
of the third consecutive year of treatment with 2queous 2,4-D at 50 p.p.-m. of acid
equivalent showed nearly complete kill on all plots.

In 1952, 289 plots were estadblished in Celifornia, (1) to compare the toxi-
city of several of the long-chein esters of 2,4-D &nd 2,4,5-T with the short-chain
esters in both foliage and dasal-stenm sprays, (2) to study the lethal dosages of
2,U-D and 2,4,5-T as modified by the length of basal stem covered in the treetment,
(3) to establish the practical lethal dosage of the new soil poison CMU, 3(p-
chlorophenyl)~1,1 dimethylurea, to roezli, and (4) to determine the effectiveness
of 2,U-D gprays and pellets for defoliating and dameging roezli when rapid broad-
cast treatments werec mande from fixed-wing aircraft.

In the eircraft tests six plots totaling 160 acres weres spreyed with 4 or 8
ounces of 2,4-D acid equivalent (butoxyethanol estar) in 1, 2, or 3 gallonsg of
Diesel oll per acre, end one plot of 20 mcres was treated with 10 pounds per acre
of a special pellet containing 20 percent of 2,4-D by weight as a volatile ester.
The Speciel Equipment Center of the Bureau of Entomology end Plant Quarentine
furnished a pilot and an N3N biplane of Y450 hp. for meking the tests. Flight
speed over plots was 100 m.p-h. at a height of 200-300 feet ebove the ground.

Spray droplets reached the ground in a satisfactory pattern until the air
temperature exceeded 70° F. The 2,4-D pellets came down through the sereen of
trees and tall brush and damaged sensitive plents in the layer of vegetation with-
in 3 feet of the ground without harming taller shrudbs and trees: Two months after
the eircraft tests the damage to roezll was greatest on the plots treated with
g ounces of 2,4-D acid equivelent in 1 gallon of o1l or 32 ounces in 10 pounds of
pellets per acre. The percent of dushes, according to defoliatlion, on plots glven
the two treatments were as follows! '

0il spray Pellets

Defollated less than 50% 7 35
Prom 50-80% - - - - - - 15 30
Over 80% - - - - - - -- 78 35

Bureau of Entomology and Plant Querantine, Agricultural Research Administra-
tion, U. S. Departmant of Agriculture, Berkeley, Calif.
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CONTROL of big sagebrush (Artemisia tridentata) in Wyoming.
Kissinger, N. A. and Vaughn, W, T, Investigation into chemical control of

big sagebrush was started near Lander, Wyoming, in 1949. Data from both
azerial-~ and ground-sprayed herbicide treatments made in 1949, 1956, and 1951

have been agsembled 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 sagebrush kills;
development of associated vegetation is also presented since this has proved

a useful guide.

Periods of application, sagsbrush kills, and vegestative development

@_R_Emmm PERIOD: MAY 10 — 19 MAY 20 — JUNG 10 JUNE 11 - 26
SAGEBRUSH KIIL: 66% 8L% 52%

Specles Stage of vegetative development

Big sagsbrush  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; sead in late

grasses (Sand- head out dough to mature and

berg and Cusick) disseminating

Native wheat— Vegetative In "bootH Fully headed out;

grasses (Thick~ growth not yet in bloom

spike and

Bearded bluexunch)

Hood?s phlox In full bloom Flowers drying Fruit mature

Sagebrush kills shown in the table were obtained with 1 pound acid
oquivalent per acre of the isoprop;il 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 guantitiss of diessl o0il 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 year's data
(1951) showed that 1 pound of the propylene—glycol-butyl-ether ester ld.lled
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 keen 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 26 - June 13)
have averaged 63 percent. At 1 pound, the kills averaged 53 percent.



SPECIES REACTION OF PASTURE WREDS, SHRUBS AND TREES TO 2,4-D -
Approximate  Rating for Control

Comaon Wame Scientific Wame Nature of Plant Acreagel/ by 2,4-D .
Covoered™ Foliage Basal™/
Airplont Bryophyllum pinnatum Small herbaceous shrub 2 B -
Amaranth, spiny Amaranthus spinosus Small herbacecus shrub 1 Vs ~—
Apple of sodom Solanum sodomeum Small shrub 1 M 5
Blackberry Rubus penetrans Trailing shrub 2 WS U
Black vattle Acacia decurrens Large shrub or tree 1 R S
Cactus (Panini) Opuntia megacantha Shrub 5 U U
Castor bean Ricinus communis Herbaceous shrub 1 Vs —_—
Catsclaw Caesalpinia sepiaria Trailing shrub 1 R M3
Cocklebur (Kikania) Xanthium cahadense Herbaceous shrub 1 VS -
Emex Emex spinosa Prostrate shrub 1 1S e
Bucalyptus Bucalyptus spe. Tree 1 R R
Firebush Myrica faya Iarge shrub or tree 1 U U
Corse Ulex europaeus Shrub 1 R O
Guava Psidium guajava Large shrub 5 8 V3
Hawaiian Holly (Christmas berry) Schinus terebinthifolius Large shrub or tree 3 R S
Java plum Bugenia cumini Tree 3 R 3.
Joee {blue weed) Stachytarphets cayannensis Small shrub 3 Vs -
Kiewe (Algaroba) Prosopis chilensis Tree 3 R %S
Koa haole Leucaena glauca Lerge shrub 4 R 56
Klu Acacia farnesiana Large shrub 2 R JEH]
Lanteana Lantens camara Shrub & R S
Melastoma Mslastoma malabathricum Shrub 2 R R
Opiuma Pithecellobium dulce Large shrub or tree 1 R 5
Pamakani, Maui Bupatorium adencphorum Shrub 3 R 1)
Pamakani, Hamakua Bupatoriuwn riparium Shrub 3 R U
Pluchesa Pluchea indica Small shrub 1 R MS
Pluchea, hairy Pluchea odorata Big shrub 1 R S
Puakeawe Styphelia tameiameios " Shrub 3 U U
Rhodomyritus Rhodomyrtus tomentosa Large shrub 1 R R
Sacramento bur Triumfetta bartramia Shrub 2 R MS
Silwver Qak - Grevellia robusta Tres 1 R S
Staghorn Gleichenia linearis Trailing fern 5 ] ~-—
Verbena Verbena littoralis Small shrub 3 Vs --
Tiaiwi Psidium cattleienum varslucidum Large shrub or tree 2 R kiS

17_5 = Greater Than 50,000 acres coverage, 4 « 20,000 to 50,000 acres, 3 = 5,000 to 20,000 scres, 2 ='1,000 to »,000 acres,

1l = less than 1,000 acros.
2/ Vs
MS

1l

Moderately sensitive: 10-~50%.

Very sensitive: over 95% of top growth killed by one application of 2,4-Ds
R = Resistant: less than 10%.

8 = Sensitive: 50-95%.
U = Unknown effect of herbicide.



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. Cf 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, butoxyethenol, and
the propylene-glycol-butyl-ether esters were tested. The 1l:1l mixture of
poly-propylene-glycol esters particularly shows promise but data are not
yet complete encugh to present a clear picture for comparison.

Higher rates than 2 pounds of Z,A;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 areas 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
Scil and Moisture Conservation, Bureau of Land Management, Lender, Wyoming.




Control of Woody Plants on Rangeland in Hawaii. Hanson, Noel S. and
Ripperton, John C. The acreage of woody plants meinly in ranch lands in Hawadi
that has been treated with 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
will have been treated by the end of 1952.

The species of woody plants that are most common on rangeland 'in Hawail ere
as follows: '

Moist to Vet Windward Areas

* Cuava Psidium guajava

* Firebush Myrica faya

% Jave plum Fugenie cumini

* Melastoma Melastoma malabathricum

* Rhodomyrtus Rhodomyrtus toumentosa

* Staghorn fern : Gleicnenie linearis
Lantana Lantana camara
Pamakani, Maui Bupatorium adenophorum
Pamakani, Hamakua Bupatorium riparium
Blackberry Rubus penetrans

Dry Lecward Areas

* Xoa Haole Loucaena glauca

* Haweiian Holly (Christmas berry) Schinus terebinthifolius

% Kiawe (Algaroba) Prosopis chilensis
Klu Acacie farnesiana

% Lantane Lantana camara
Opiuma Pithecellobium dulce
Sacramento bur Triuvmfetta bartrsmia

* Most important species undsr the habitate. Other
general species are shown in the table below,

Experimental studies and observations on ranches where spraying has
been done havo given the following indications:

l. 1In relebively large and densely infosted areas where the major species
are susoeptibls 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 aircrafts Periodic
spreying of regrowth in established pastures on an annual or biennial basis
appears legicael for continuous control,

2o Yhere a moderate to sparse steand of woody species exists in areas that
are readily accessible to ground sprayings, it is most logical to use basel
spreys of 2,4-D and 2,4,5-T in o5il.

3e¢ Vhere areas are cut over the sbtump should be sprayed with 2,4-D in oil,

4e Based on present information, the wide scale use of herbicides on range-
land in Hawail will be restricted largely to areas infested with guava and
sensitive herbaceous weeds, mainly in tThe moist to wet areas. Most Hawaiian
voody plent species are sensitive to basal treabments of 2,4-D and/or 2,4,5-T in
0il but presently this is not economical on large scale.

(Contributed by the Txperiment Stetion, Hawaiian Sugar Plenters' Association
and the University of Hawaii, Honolulu, Haweiis)
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Chemical conirol o tiy sa-ebrushes Hyder, Donald N, Results from
three years of spraying in southeastern Oregon at an elevation of L6600
feet have indicated that applications should be made during the rmonth of
May for the control of big sagebrush. With so0il moisture conditions
favorable to continuous growth activity, spray applications would probably
be effective until the middle of June. Consequently, soil muisture and
growth activity should be observed closely after the micdle of May for the
close of the effective period. The effective period tarminated about two
weeks earlier on a south exposed site than on a bottom site: Loss of green
color in the leaves of Sandberg bluegrass (poa secundz) is an indication
of depletion of soil moisture that precedes termination of the effective
period,

A 1:1 mix of the isopropyl esters of 2,h4-D and 2,4,5~T reached the
peak of effectiveness at an earlier date than did butyl ester of 2,L4-D.

Isopropyl esters of 2,L4-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 per acre acid eguivalent
rate, IPE 2,4-D killed 25 percent and IPE 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,L-D.

With acid equivalent rates of 1, 2, and 3 pounds per acre applied on
three dates during May, 1950, average kills were 35, 86, and SO percent
respectively for sodium salt of 2,4-D, butyl ester of 2,L4-DL, and a 1:1 nmix
of IPE 2,4-D and 2,4,5-T. hen both costs and efficiency are considered,
butyl ester of 2,4L~D has been the most practical material used for killing
big sagebrush. The use of formulations of sodium salt, amine, and isopropyl
ester of 2,4-D should be discouraged.

Butyl ester of 2,4-T applied during May 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 produttion was 173 ppa on untreated
plots and 529 ppa on sprayed plots. Most of the increase was made by
grasses with June grass (Koelerid ciistath) end squirrel tail (Sitanion
histrix) showing as the leading 3 increasersy however, the production of
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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PROJ™T 5. ONDTSIRALIE WCODY PIANTS OF IRRIGATION SYSTEMS AND IRRIGATED LANDS
~\.. Barold Hirst, Project Lead.:
SUMMARY

Reports of experiments and field tests to determine effective methods of
controlling salt cedar, mixed stands of sandbar willow and wildrose, black willow,
and choke cherry were submitted. Reports of the experiments and analyses of re-
sults by respective authors are included@ under "Reportes of Individual Contributors”
which follow the brief summarles 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
varlous mixtures of 2 ,4-D.and.2,4,5-T in_the early swmer and in the fall. Re-
sults of the first appllcations, consisting of two pounds of 2,4-D (scdium salt) "
Ter acre in one gallon of diesel oil plus sufficient water to make five gallons
of emulsion, appéared to be very promising but subsequent tests with similar
treatments did not substantiate 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
well ‘a8 ammonium sulphamate., Observations of the June 1951 foliage applications
In which the amine and propylene glycol butyl ether esters of 2,4-D and 2,4,5-T
alone and as 50-50 mlxtures, 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 apblicatlons in which an Lv ester of 2 h ,5-T and a 50-50 mixture of Lv
esters of 2,4-D and 2,4,5-T7 were used, showed inet 2 ,4,5-T was less effective than
the 50-50 mixture. Observations of basal sprays alao 1nd1cated that the 50-50
mixture of Lv esters of 2,k- D and 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 were conducted on one square rod plots during May and August by apply-
ing herbicides with a small hend spray gun. Lv and regular esters of 2,4-D and
2,4 ,5-T alone and as -mixtures were tested at two different rates per acre. Lv
esters of 2,4-D and 2;4,5- 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 8light advantage of the Lv ester over the regular
ester.

Experiments to determine methods of controlling black willow were conducted
in the Iake 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 was dormant. An isopropyl ester and an alkanolamine salt at
various concentrations were 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 & 1:1 mix-
ture at two concentrations in kerosene and in diesel o1l 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 treetments indicated that 2,4,5-T was more effective, whether alone or in
combination with 2,4-D, than 2,4-D alone.



REPORTS OF INDIVILUAL CONIRIBUTORS

Sr.1t codar control investigations McMillan Rescrvoir Delta - w1 =. X,
New Mcxico. Koogler, John G. The Burcau of Reclaration has uade Seiesw. Pro-
vioug reports to the Western Weed Control Conference showing the results sacurcd
in the salt cedar control test work which has been carried on during the reriod
Septerber 1948 to December 1952 on the McMillan delta neor Carlsbad, New Mexicu.

Previous reports subnitted to this group were in the nature of progress
reports, The ohenical fermulations, method of application, and the seasconal re-
sults sccured have been reported, and it is only at this time when two of the
_major salt cedar control tests havé becen’ concluded thit some results can bc con-
‘pared and at lcast a partlal analysis rmnde of some of the factors which may have
had a bearing on the results. '

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

Records have been maintaincd of conditions which existed on the McMillan.
delta during the period 1948 to 1951, when 2,4-D and 2,4,5-T was applicd by air-
plane. These data included date and time of application, wind velocity, tempera-
ture, bumidity, soil moisturc, etc., and a notation as to whether the plants in
the areas sproyed wore arcas of young plants >r old mature plants.

There is little doubt but that each of these “actore have a direct bearing
on the results securcd 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 cxperiments. ‘

N\ bricf dosgfjpt;on of the chemical control spray program, which was cone
pleted first, followe:

First salt cedar control test. 200 acres of dense adult salt ccdar sprayed
by airplane. Sprayed Scptcmber 18, 1948 with an criulsiovn containing one pound
2,4-D parent =cid (converted to scdium salts); one gallon diesel oil, and water
to make five gallons, applicd to each of the 200 acres. Spreyed June 24k, 1949 for
the sccond timc with 2 similar cunulsion containing two pounds of 2,4-D acid caui-
valent per acro in the form of sodium salts,

Translocation of the 2,4-D spray waterials within the plant tops and roots
was Securcd in most of the plants in the test described above. This was apmprent
to observers in the field in the early spring of 1949, when a complete sccondary
foliage kill occurred throughout the area. Some rccovery occurred in the very
lorge plants, particularly along the lower third of the larger stems and in small
arcas which appearcd to have been skipped duc to changes in the clecvaotion of the
planc applying the spray, or to feulty operation of it. The June 1949 application
killed some of the surviving plants, and a form of chronic poisoning accounted
for all cxcept 5 percent of the plants. The entire test was spectacular and con-
vincing, but was ncver duplicated in subscquent opcrations, due to the physical
and cliratic chonges in the arca which had occurred when subsequent tcsts woroAﬁadc.

Sccond salt cedar control test. In June 1951, and again in Octobor of ‘the
same ycar, 2,630 acres of adult salt cedar were spra;-1 by airplane with four
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farmulations of 2,4-D and 2,4,5-T as follows: 640 acres of salt cedar spraycd
with 2ff acid cquivalent of the Anine Salts of 2,4-D pur/a in the oo .0l
water cimulei-n applicd at the rate of 5 gallons per acre. 1,240 wsores 0 .alt
cedor sprayed with 2# acid cquivalent of 2,4-D per acre in the form of {the Jnine
Salts in watcr solution applied at the rate of 5 galions per acre. 700 acivs of
salt cedar werc sprayed with 2# acid cquivalent of a 50-50 nixture of the low
volatile esters, 2,4-D and 2,4,5-T per acre in water, with detergent added, g}fllod
at the rate of 5 gallons er acre.

Comparigson of Data, A research analysis of the result secured froo the
application of the hormone type herblcides to salt cedar undexy ficld conditions
is difficult, if not inpossible. The tcsts are planned and acconplished with
cvcr—chcnging physical conditions ond it is practically inpossible to repcat
or varify significant results, and no gt@empt will be nnde in this marer to pres-
ent definite conclusions or recormendations. It is possible, however, to sunnar-
iz¢ and compare briefly the data which was recorded during the two major ficld
tests which were conpleted on the McMillan delta for the consideration of rescarch
and other ficld workecrs. The pertinent data corparisons are shown in the follow-
ing table. b -

-,

FIRST TEST SECOND TEST

: 1st Appl. : 2nd Appi. 1st Appl.: 2nd .\ppl.
Spfay Applicatibﬂ¥Datcs . Sept. 18-20, June 24-25 . June 24-25 ; Oct.19-24
- 1948 1 1949 : 1951 . 1951
Acros Sprayed . 200 " 200 : 2630 . 2630
Chemical applicd Lbs. : : : )
Acid Bquivalent 2,4-D» . : : ; .
and 2,4,5-7 T o of . 24 i
Wind Velocities f0-1@ 7:AM Y Same 0@ 5:AM ¢ Sanc
(Miles per hour) . -102 10:AM. P 8-10@ %g:
Tenperatures f 100° f 100° ¢ 599 to 95° 1 65° ta 78?
S0il Moisturc and Depth : : : :
to Water Table . 0" to Lkt . Samc 10" to 22' ; Samc
Hunidity (Average) - : 30° 0 30° t33° : 339
‘Percent Kill — Topse : F 90 t0 95 © 80 to 90
Roots : 0 to 95 : 10

Obscrvations.-- Obscrvations made throughout the entirc period did not
develop any significant trend in favor of any of the formlations used. From 80

to 95 percent of the salt cedar top growth was killed with two appllcatlons of cach
of the fcermulations used.

Translocation occurrcd throughout the tops and :~ots in thc first test., Iv
the seconditest, translocation occurred in the topa only and diA not earry juto

the rouls oxe: \)1)' n fowr wmo]y neatdtorot Ineations.,



Wind velocitics lid not appear to nave any offect cun the rcsults sc?urcd
in cither test. Wind cid affcet plane perforrence and cither tho wind v o hent

o

therrals may have been responsible for some crop damage reported In J:u.. ol.

Temperature on the average was much higher during the first test thon
during the sccend test, but since practically all tops were killed in both tests,
we hove not been able to assign any significance to either temperature or hunid-
ity. Rach of thesc factors may have had some bearing on the physiological ccenii-
tion of the plants at the time the spray was applicd, but it was not apporent.

S0il noisturc or the position of the water tablc did appcar to have con-
siderable cffect on the results sccurcd. In both of thesc tests, and in scveral
othcr tests not completed at this time, results have been very peor where the
plants were standing in uafcr, or wherce the water was only o few inches below
the surfoce of the soil. Under these conditions, the foliage would often fall
of f plants without scrious injury to cither stem.or root parts.

Attention is called to the lateness of the sccond application of spray
nmaterials in the sccond test, October 19 to 24, 1951. It was originally planncd
to make the sccond application of spray material in sugust 1951; howcver, sorc
damage to a few ficlds of cotton were reported when the June spray was applied,
and the October dates were sclected in order to prevent further cotton damnge.
Obgervations made at the time of application showed that leaves and stems had
reached scasonal raturity, and the spray may not have been effective.

Chronic poisoning, for want of a better term, often occutred among plants
in certain locations within a trecated arca, and some of those plants eventually
died, while others rcecovered without any apparent reason.

Additional large scale programs for control of mixed phreatophytes arc
presently being studicd in the Middle Rio Grande Projecct arca in New Mexico. Onc
LOO-acre dcnonstration arca is about to be concluded and informaticon and rosults
shéuld be available in the surmer of 1953. Numcrous other tests have becn mode
using truck mounted sprayquuipmont in regular project mtrol opcrations. Thesc
ptrol operations show that repcated applications of 2,4-D, in formulations con-
taining from :3000 to 5000:P.P.M., applied over:a period of two or threc ycars,
will eliminate thesc and ather woody plants along irrigation comals and latcrals,
This patrol procedure is proving to be a valuable and relatively economical nethod
of eliminating woody plants and is used in project maintenance programs throughout
Region 5. :U,.S. Department of the Interior - Burcau of Reclamation, Region 5,

Chemical control of chokecherry. Timmons, F. L. and lee, W. O, Experi-
ments by the Department of Botany and Plant Pathology at Utah State College have
shown that western ‘chokecherry (Prunus virginiana var. melancarpa) is an impor-:
tant carrier of wvirus X infection of stone fruits. .An experiment was started
June 5, 1951 comparing four chemicals at two rates each for effectiveness in kill-
ing chokecherry. ZEach of the treatments was replicated twice on six-year-old
chokecherries planted in rows for virus X studies in an experimental orchard at-
Farmington, Utah. The chemicals tested in the experiment were 2,L4-D in the amine
and propylene glycol butyl ether ester forms, each at 1000 and 2000 ppm, a 50-50
mixture of 2,k-D and 2,4,5-T as the propylene glycol cutyl ether esters at 1000
and@ 2000 ppm and ammonium sulfamate 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 covorage of all foliage. Volunes of spray i .aged from 270 to 490 gal/i
while ratcs of 2,4-D or nixture of 2,4-D ond 2,4,5-T ranged frow 2.2 to 6.7 1b/A
for the different treatments., L

Obscrvaticns in the spring of'.1952 showed that the nixture of 2,4-D and
2,4,5-T csters gave the best results and that the 2,4-D cster was considerably
ncre effective than either the amine of 2,4-D or armonium sulfarate. The sur-
vival of top growth ranged from 3% for the mixturc at 2000 ppm to 8% for the
anine at 1000 ppm. Regrowth fron roots and top wood in 1952 ranged from 38 for
the nixture at 2000 ppn to 100% for the omine at 1000 ppm. - -There was 85% or
ncre regrowth on most of the plots,

Retreatoents of regrewth were made June 20, 1952, using the same applica-
ticns as for the original trcatucnts in 1951 except on the plots that had been
sprayed with the anine salt of 2,4-D at 1000 ppn and those treated with anmoniun
sulfatgte. Those plots werc used for applications of anine and cster forus of
2,4-D and thc mixture of the esters of 2,4k-D and 2,4,5-T at 4000 ppn. In addi-
tion an cnulgifying agent waes uscd with all retrcatments in 1952. The top kill
of regrowth was nuch nore rapid and complete in 1952 than from the original appli-
cationg in 1951. TFinal observations of results in this cxperiment will be wadce’

in 1953.

Basal spray applications were made on a series of chokecherry plota at the
ecarly leafing stage April 25, 1952 comparing a low volatile cster of 2,4,5-T and
a 50-50 wmixturc of-.low volatile esters of 2,4-D and 2,4,5-T at 2% and 8 concen-
tration in diesel oil. The volune »f cil spray applicd averaged about 30 g@l/i.
for the d&iffcrent treatments whileo the rates of application averaged about b lb/A
for the light ratc and 20 1b/i for the hoavy ratc. Most of the sprouts 3/4-inch
in diameter or less were killed but larger sprouts a. i treecs maintained alnost
normal growth and vigor throughout the scason despite severe splitting of bark
and censiderable cxudate in the application zone from the ground un to 15 inches.

Obscrvations will be continued in 1953 to rccord the final results of these basal

applications.

In anothcr cxperiment the sarme chemicals were compared at concentrations
of .5% and 2% applicd April 23, 1952 in a 1-7 oil-water emulsion as an over-all
spray at the preleafing stage on chokecherry bushes that ranged in height fron
3-6 fect. The volumca of spray applicd for the different trcatwments ranged from
120-186 gal/A while the rates of chemical on the acid cquivalent basis ranged from
5-20 1b/A. The diffcrent treatments gave 25-98% top kill but rogrowth from the
roots and bascs of the trunks wae ncarly 100% on all plots. As in the cxperiment
with basal applicationg, 2,4,5-T was less cffective than the 50-50 nixturc of
2,4-D and 2,4,5-T. This was soncvwhat surprising in view.of the definite super-
lority of the 50-50 mixture over the 2,4-D ester in the foliapgo spray cxrerinent

begun in 1951.  (Contributed by Division of Wocd Investigations, BPISAE, USDHY, "

and Utah fAgricultural Experiment Station, cooperating).
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Chemical control of willows and wild rose.

Hirst, W. Harold.

Srall

plots of sandbar willow, Salix exigua, and wild rose (Rosa Sp.}! infectntions
along the Humboldt River near Battle Mountain, Nevada, were treated with <'.omi-
cals for. the purposc of dctermining & method which would give best results In

large saale. treatuwents scheduled dvring 1953.

Plots trcated were one sguare

rod in size and infested with approximately an equal density of each plent. Water
and dicsel oil werc used as diluents at the rates of 50 and 20 gallons per acre
respectively. Troatnents were made on two different dates.
and preliminary results observed during the Fall of 1952 are

Plot trecatments
as follows.

. : Results observed
Amount of Willows Wild Rose
i herbicide Top Top . '
Flpt Mo. & Herbicide per acrc Diluent Kill  Regrowth Kill  Regrowth
I (pounds) type) (%) (%) (%) (€3]
. Mry 27, 1952 Treatments
Totraiyirefvrfuryl cster of 2,4,5-T
3 water 100 70 100 10
2 3 0il 95 70 100 5
3 1.5 . woter  “100 50 100 .15
L 1.5 0il 100 50 100 10
Tetrohydrofurfuryl ester of 2,4-D
5 3 wter 100 50 30 2/
6 3 0il 100 75 5 2/
7 1.5 water 100 Lo Lo 2/
8 1.5 0il 100 7 20 2/
M}EEHES_ESPt“iniHE caqual parts of Tetrahydrofurfuryl csters 2,&,5-T and—?,h—D
9 3 water 100 60 90 20
10 3 o1l 100 40 90 25
11 1.5 wvater 100 50 100 %0
12 _ 1.5, - oil 100 70 90. L0
Butyl ester of 2,4 ,5-1 = . .. » ' ' - -
13 -3 - water 35 %0 100 10 .
1k 3. 0il 100 50 90 50
15 1.5 water hOl/ 90 95 20
.16 1.5 oil " 100 60 90 20
Isopropyl cster of 2,4-D
17 3 watér 100 50 10 2/
18 3 0il 100 25 10 2/
19 1.5 " water 100 15 5 2/
- 20 1.5 © oil 80 70 - 5 2/
Tetrahyirofurfuryl cster of 2,4,5-T ' -
21 3 0il & water 100 60 90 70
22 1.5 o0il & water 100 40 90 70
Butyl ester of 2,4,5-T
23 3 0il & water 90 70 90 50
24 1.5 oil & water 95 70 90 20
0il check plot
25 0 0il 0 2/ 0 2/



Y Results observed

Amount of g Willows - . Wild Rose
herbicide ‘ Top Top

Plot No. & Herbicide DEY acre Diluent 1x111 Regrowth ki1ll Regerowth
(pounde) “Ceyps) (B) . (F) @ )

August 7 and 8, 1952 treatments3/
Tetrahydrofurfuryl ester of 2,4,5-T

1 3 water 100 10 95 2
2 3 oil 100 3 95 1
3 1.5 watex g0 10 90 3
4 1.5 0il 95 10 go 10
Butyl ester of 2,4,5-7 A .
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 0il 95 10 90 15
Mixture containing equal parts of tetrahydrofurfuryl esters of 2,4-D and 2,4,5-7
9 3 vater 100 5 95 15
10 3 oil 100 10 5 5
11 1.5 water 100 5 90 5
12 1.5 oil 95 > 95 >
Tetrahydrofurfuryl ester of 2,4,5-T fortified with PCr
13 3 lbs 2,4,5-T42 lbs PCP Diescl 011 100 2 100 1l
14 3 h +1 1b. PCP " 100 2 100 1l
51,5 " Y. +2 lbs PCP 8 " 100 10 95 2
61,5 " " +1 1b, PCP " 100 2 95 1
Butyl estexr of 2,4;5-T fortified with PCP
17 3 los 2,B,5-T+« 2 1bs BCP " " 100 10 100 2
18 3 " 4+ 1 1b. PCP " 100 20 95 3
191.5 " " + 2 1bs PCP " " 100 20 95 5
20 1,5 " " +11m,PCP " " 95 5 95 1
Mixture containing equal parts of tetrahydrofurfuryl esters of 2,4:D and 2,4,5-T
21 3 1bs acid+ 2 1bs PCP f " 100 1 - 95 l
22 3 1bs " + 1 lb. PCP " " 100 10 95 1
23 1.5 1bs " + 2 1lba PCP " " 100 2 95 3
2k 1.5 1Ibs " + 1 lb. PCP " " 90 2 95 2
FCP
o 25 : 2 Ibs. ; " 50 50 30 5
26 1 1b. < " 60 o} 20 5
l/ It appeared that the low percent of top-kill was .due to .inadequate cover-
age.

g/ Regrowth could not be determined because of little or no effect on top
growth. :

;/ Amount of regrowth could not be accurately detérmined because of the
shortness of time between treastment and observation. .

Definite conclusions as to the superiority of any individual treatment can-
not be made from obgervationssince the plants haed only 2 part of one growing
scason to make regrowth, rarticularly on plots sprayed during August. However, the
obzervations indicate an advantage of 2,4,5-T over 2,4-D in controlling mixed stands
of willow and wild rose. They also indicate an advantage of 2,4,5-T over mixtures
of 2,4-D and 2,4 5 -T. Tre advantage of tetrahydrofurfuryl ester of 2,4,5-T over the
Butyl ester of 2 4,5-T is so slight that very little cradence 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 L),
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h report of preliminary investigations of the treatment of riparian

trees with 2,1,-D and 2,l;,5-T by basal- techniques, Swezey, A, W, Field
plots of large trees of Black Willow and Fremont Cottonwood were treated
with 2,1-D and 2,4,5-T formulations by the "gash" technique and by basal
spray® .in oil, This work was carried out in the Lake Henshaw drainage.
basin, San Diego County, during 1950, This area, of 50,000 acres contains
about 5,000 acres of riparian trees that have boen estimated to use up as
mach es 20% of the drainage water.

2,L4=D “GASH" TREATMEMTS OF DORZANT WILLOW, SALIX NIGRA

. No, of No, ml/ No, Aver, Tree %
Treztmentr Gashesk/ Gash . Trees Diametsr Kill
2,h-D Iéopropylg/ 3 8 -8 15.0" 11

ester ’

"o " 3 16 9 11,0" L8

" " n '8 10 12,6" Lo

! ! L 16 7 134" 50

t n LL 12 5 13.0" 5-0
2,L4-D Alkonolamine L 8 7 10,0" 8l

Sal®

n M I 16 3 11,.0" 87

Made with an axe so as to expose the cambium,
As a concentrate containing 3,3l acid/gal.
As a concentrate containing lgf acid/gal.

&

S SUMARR TREATMENTS OF-WILLOW BY THE. "GASH" VETHOD WITH 2,1,D

L ot
ml, ml, No, Averages % Tree
Treatment ... .. Dosags Woter Treos Diametor Kill
2,li-D Alkanol L/gash  12/gash 10 7.1" 98
amine sal
" " . B8/gash 8/gash 10 7.8" oL
" RENE 16/gash 0/gash 10 g.a"™ .85

-

i/ 2 gasheﬁ per trea on opposite sides, 1! to 2' from base,
0/ Diameter rangoe - L" to 12",
T/ As a comcgntrate, containing Lt acid/gal,

i

i
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Lower volumes of concentrate than those noted in the tables were not
tried, It is possible thet lesscr amounts of 2,L-D can be used, especially
with summer treatments, From this work it is considered that the alkanol-
amine salt is a more offective derivative for this work than the isopropyl
cster. This point is further indicated by work similer to that listed in '
Table 1, but ccrried out in the summer. However, insufficicnt replication
prccluded the use of tabular information of this summer work in this summory,
A rulc of thumd measurement of 2 ml of 2,4-D sclt concentrato per inch of
treo diameter in the winter and 1 nl per inch of tree diameter in the summer
i1s indlcatcd as the dosage rangce.

SUMMER TREATIENTS IN THE CONTROL OF WILLOW (BLACK) DASAL
SPRAYS OF 2,L-D and 2,l,5-T

ppm/ Vo, pver s %
Troatmentl’ 5/ Acid Eq. Cerricr  Trees  Diam, Kill
2,L1-D polypropylenc 10, 000 Diescl 9 7.7" 86
clycol butyl othor 20,000 Dicsol 12 8.2" 263/
estor 20,000 Kcrosene 10 8.L" 80
2,l4,5-T polypropylenc 10,000 Diescl 8 7.L" 91
glycol butyl cther 20,000 Dicsel 11 9.,0" 1003/
cstor 20,000 . Keroscnc 6 6.0" 100
2,Lk-D & 2,4,5-T poly- 10,000 - Dicscl 8 8.L4" 9
propylenc glycol 20,000 Dicscl 14 8.6" 9
butyl cther csters
(1:1)
Check —-— Dicscl L 7.0" N

Trunks sproyed to run-off at bese to 3! high.

Diamcter ronge - 3" to 16"; 85% of treces, 5" %o 12",

Two trecs over 12" in diamcter.

Onc trce over 12" in diamcter.

Approximately 3 gts. uscd per 10 trecs, sprayed with hand Mmansack
sproyer,

SSES

In this work 2,1;,5-T was morc cffcetive, whother alonc or in com-
binction vith 2,4-D, than was 2,4-D alonc, (The Dow Chemicel Company)
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SULBIARY
Committee No, 7 - R. L. Warden, Chairman

Work was reported on the susceptibility of Cascade winter barley to various
hormone herbicide formulations, The formulations showed considerable variation
in their injury to barley sprayed in the boot stage. O0il and water were compared
as carriers with oil showing no more injury than water, All treatments irnjured
barley in the boot stage.,

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

Greenhouse trials on various MCP formulations were also reported in which
oats, ryegrass and mustard were used as test plants.
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Weced control in fiber flax. Furtick, %, R. and Freed, V. H, Under
western Oregon conditions fiber flax planted in the fall will winter through dur-
ing most seasons. Fall planted fiber flax generally ylelds 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/
pound per acre, and in combination with dinitro selective used at the same rate.
IPC was used ‘4t I Ybs peraere in combination with MCP, MCP and dinitro selective,
and 2,4-DS, Chloro IPC at I lbs per acre was used in combination with 2,L-DS at
the same rate. In addition 2,L-0S was used alone. CMU was used at the rate of 3
1bs per acre,

lheed counts were not made, but the best control of broadleafed weeds was
observed with the use of MCP at 3/L 1lb per acre and dinitro selective used at 3/L
1b per acre, This was followed closely by the use of NCP alone. The best con-
trol of both grasses and broadleafed weeds was obtained with Cil. Fair control of
grasses was obtained witk both IPC and chloro IPC but both materials caused severe
injury to the flax. 2,L-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 87L grams per plot as compared to 839
grams for the control. MCP alone gave 872 grams followed by the IPC, MCP dinitro
selective combination with a yield of 72 grams; 2,4-DS alone yielded 723 grams;
CMU yielded 727 grams. The most severe yield reduction resulted from the use of
IPC at U4 lbs per acre in combination with 2,L-0S at | lbs per acre with a yield of
only 1408 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%, IFC 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 Cascads variety was sprayed in the "boot, stage at the rates of 1% and 3/L
1b per acre with each of the following materials: 2,4-D butyl ester, and low vola-~
tile ester; 2,L,5-T butyl ester and low volatile ester, MCP ester; a combination
of 2,4-D and 2,4,5-T both as butyl esters and low vadatile esters combinations
of MCP and 2, h 5-T butyl esters; and 2,4-0 butyl esters at 1} lbs per acre in 1,
2 and L gallons of helix oil and 1, 2, and L gallons of aromatic weed oil.

All treatments reduced the yield of the barley which had an average plot
yield of L39 grams for the check. The most severe yield reductlon was obtained
using 2,4-D and 2,L4,5-T low volatile esters in combination at 1% 1lbs per acre,
which gave a yleld of 161 grams per plot. The low volatile ester of 2,L-v proved
less injurious than did the butyl ester of 2,L4-D. The low volatile ester of
2,4,5-T was more injurious than the butyl ester of 2,h,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 consider-
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)

It


http:combina~.on

a

R

The effect of MCP derivatives on oats, ryegrass and mustard.  Sherburne,
R., and Freed, V. H. A greenhouse trial was set up using MCP (Na salt), MCP
(Na sulfate), MCP (ethanol), and 2,4-0S 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 L 1lbs 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 (ethancl) showed some
selectivity between the oats and the ryegrass. The oats showed very little
damage vhile the ryegrass showed severe Qamage. 2,L-DS 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
sp.). Bayer, D. E,, and Freed, V. H. Various chemicals have been screened
in the greenhouse to determine the selectivity between cheatgrass (Bromus EE')
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 curvature
effect which was soon outgrovn 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 ghemical -- whether it breaks down, volatilizes,
or isomerizes.

The chemical appears to become inactive by one of the above mentioned
processes or 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-
tivity 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 selective showed prom-
ise. The control of wild barley in alfalfa with Cl IPC was found to be satis-
factory. The use of IPC, C1 IFC 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 perennjal sow thistle in red clover. 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 amal
sow thistle, Sonchus oleraceus, and 50% effective in controlling London rocket,
Sisymbrium Irio, in a new seeding of Kenland red clover. Tansy mustard, Descur-
ginia sophia, was completely unaffected. In areas where the red clover was heavily
seeded a slight scorching of the exposed leaf tips was noted. A similar applica-
tion of the alkanolamine salts of ONOSBP gave no control. The weeds were in the
6-8 leaved stage. The temperature was 65° F. at the time of application. (Contri-
buted by New Mexico Agricultural cexperiment Station)

Control of foxtail barley in alfalfa. Blouch, Roger, Fults, Jess, and Gare
ber, R, H. It has been long recognized that foxtail barley (Hordeum jubatum)
is 2 serious problem in second-year alfalfa pastures in the largely sub-irrigated
San luis Valley of southern Colorado. Results from two seasons of testing have
shown that control of mature foxtail barley plants in alfalfa stands is not prac-
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 2L pounds of C-IFC 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 2L-pound rate gave 100% control,
it was included merely to observe tolerance of alfalfa, Very little injury to al-
falfa resulted at this excessive rate of C-IPC. At present it appears that the
best procedure would involve fall-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 céntrol in seedling legumes. Furtick, W. 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-
lishment of these crops. The materials used pre-emergence were the dinitro com-
pounds; amine salt and two dinitro selective formulations; chloro IPC; endothal
and sodium acid cyanamide.

Stand and weed counts were taken after emergence by the line transect
method, The stand of ladino clover was reduced from an average of 1L plants in the
check to 2 plants where endothal was used a2t L 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 L pounds per acre. The
only appreciable difference in weed count was found where chloro IPC and dinitro
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 2L for the control. Dinitro
selective reduced the weed count from 24 to 13. Post-emergence applications were
theamine salt and dinitro selective at 3/L pounds per acre, chloro IPC at L pounds
per acre, MCP dust at .4 pounds per acre, 2,L-D at .L pounds per acre. All of
these materials gave some weed reduction with the e xception of chloro IFC. The

.~



greatest weed reduction was obtained vith 2,L-D and dinitro selective, both re-
jucing the stand count to L weeds per transect in comparison to 19 in the check.
The amine salt of dinitro was second with 7 wseds per transect followed by MMCP
with 11 weeds per transect. A stand count on ladino clover showed it was seriously
affected by all the dinitro formulations. The stand reduction ranged from an
average count of 1l on the check to one for dinitro selective and 6 for the amine
salt, The stand count for 2,4~D was 8 per transect. Neither LCP nor chloro IPC
gave a reduction of ladino. The stand reduction in lotus was most severe with
the amine salt of dinitro, The stand was comrletely eliminated. The stand
reduction for dinitro selective was from an average 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 wCP and 2,lL~D both can be used on seedling ladino and
lotus with reasonable vweed control. The spring applications of dinitro appears
to be hazardous from the standpoint of stand reduction, (Contributed by Oregon

Agricultural FExperiment 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
fiecld 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 amaual
grasses in Alta fescue. : ’

The chemicals used in this trial included IPC, Cl IPC, CMU, and 2,L4-DS
all applied at L 1lbs per acre; PCP and endothal applied at 10 1lbs per acre; and
TCA and NaMCA applied at 20 lbs per acre. The above mentioned rates were cal-
culated from the attual parent material. DNG was applied at 13 qt. of commercially
prepared material per acre,and aromatic solvent 80 was applied at LO gallons per
acre. DNG was applied in LO gallons of diesel oll, PCP was applied in 20 gallons
of diesel o0il plus 20 gallons of water, and all other compounds were applied in
L0 gallons of water. Applications of the chemicals were made in October and
again in February. Plots were one-half square rod in size replicated L times.

Based on this trial C1 IPC gave the best weed control and the yield of
Alta fescue seed was highest., Cl IPC was followed by IPC 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 with no damage to the Alta fescue
in the October treatment showed severs. damage in the February treatment. (Con-
tributed by Oregon Agricultural Experiment Station)

The effect date of application of IPC and Cl1 IPC has on annual grass con-
trol and seed yield of Alta 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 IPC and Cl IPC should be applied when used as a selective
for weedy grass control on Alta fescue. IPC and Cl IPC were applied at L and 6
lbs 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 common ryegrass (LoFium 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 was 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 with IPC than with Cl IPC, (Contributed by Oregon agricultural Ex-
periment Station)

The effect of rate of application on weed control in Alta fescue when using
IPC and Cl IPC. Bayer, 0. E,, and Freed, V. H., A field trial was established
on a solid stand of Alta fescue infested uniformly with rattail fescue (Festvca
myuros) and common ryegrass (Lolium multiflorum) to determine the most effective
rate of IPC and C1 IPC for controlling these weedy grasses., IPC and Cl IPC were
applied at the rates of 2, 3, L, 5, 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 ClL 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 liquid
alone and in combination with CaCN,, as a SC% wettable powder and Cl IPC. +“he
chemicals were applied at three different timest October, November, and December.
The October rates of application for IPC were 3 and L.5 lbs per acre; Cl IPC, 3
and U5 1bs per acre; and the IPC:CaCN» combination, 3 and 320 and 3 and L8O 1lbs
per acre respectively. The November and December rates of application were L.S
1bs per acre for both the IPC and Cl1 IPC.

Applications were made on a2 solid stand of tall fescue, red fescue, and
chewings 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 carry over or
detrimental effect of the chemical to the seed erop when treatment was made in
successive years.

There is no apparent detrimental effect to plants or the seed yield from
plots treated in October from any of the compounds. The November and December
treatments show reduced seed yields with some- reduction of stand, especially in
the chewings and red fescues, (Contributed by Oregon Agricultural Experiment
Station)



PROJECT 9 ANNUAL WEEDS IN ROW CROPS AND VEGETABLES
E. R. Laning, Jr. Project Leader

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

Pre-emergence trials on cotton indicate that Q{U, 3 Chloro IPC and
phthalamic acid should be investigated further since weed control was
very good without apparent cotton damage a2t certain rates of application.

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

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

Other crops mentioned are peas, potatoes, table beets, carrots,
asparagus, and a group of vegetables treated with ClU.

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

Al) individuval reports are presented in the following pages.



Some greenhouse tests on the effect of 3 chloro IPC and CMU on cotton and
on watergrass., Leonard, O. A., and Harvey, w. A, The objective of this ex-
periment was to determine the sensitivity of cotton (an Acala variety) and water-
grass (Echinocloa crusgalli) to CMU and 3-Cl1 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 tne
chemicals were mixed with the soil., The 3-Cl IPC was used at the rates of O, §,
10, 20, L0, and 80 pounds per acre, while the CMU was applied at the rates of
0, 1, 2, L, 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 was 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 with soil. Planted Feb. 8 and harvested March 2L.

Lbs per Yolo Clay Loam ! Yolo Fine Sandy Loam
acre of Surface ) Mixed ! Surface ! Mixed
CMU Cotton  Water- ' Cotton  Wwater- ' Cotton  lhater- ' Cotton Wwater-
ht. grass '  ht. grass ' ht, grass ' ht. grass
Lbs. inches ' inches ' inches ! inches
} 1 |

0 19 Dense ' 19 Dense ' 1S5 Dense ' 15 densge
1 23 Sparse ' 21 dense ! 10 Jead ! 14 Medium
2 17 Dead ' 21 Medium ! 8 Jead ' 11 Sparse
L 12 Dead ' 20 Dead ' Dead Dead ' Sparse vead

8 Dead Dead ' Dead dead ' Dead Dead ' Dead Dead

Table 2, Effect of 3 chloro IFC 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 2.

Ibs. per Yolo Clay Loam Yolo Fine Sandy Loam
acre of Surface i Mi xed ' Surface T Mixed
3~C1 IPC Cotton Water- ' Cotton Water- ' Cotton  Water- ! Cotton  lWater-
nt. grasz ' ht. grass ' ht. grass ' ht. grass
Lbs. inches ! inches ' inches ' inches
1 1 t

0 21 Dense '+ 21 Dense 22 Jense ' 22 Jense

5 22 Sparse ' 21 Dense ' 21 Sparse ' 22 Dense
10 20 Nene ' 20 vense ' 22 None ! 20 Uense
20 Dead None ' 15 iedium ' Dead None ' 15 Medium
140 dead None ' 10 Sparse ' uUead None 8 Sparse
80 Dead None ' Uead None ¢ Dead None ' Dead None

The results from the first cropping are shown in tables 1 and 2. The
results with CMU indicate (1) that more CMU was required to produce a herbicidal
effect on the clay than on the sandy soil, (2) mixing CMU with the soil decreased
its herbicidal effect/veness, (3) that watergrass could be selectively removed
from rotton, () 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-C1 IPC indicate (1) that 3-Cl IPC
was affected less by soil type than was CMG, (2) that mixing 3-Cl IPC with the
soil had a greater depressing effect on herbicidal toxicity than it did with CWU,
(3) that death of cotton plants with 3-Cl IPC is due to a combination of contact
and systemic effects, while the effect of CMU is primarily systemic, (L) that
watergrass can be selectively removed from cotton with 3-C1 IPC.

The results of the second run indicate that with CMU in the sandy loam
soil, watergrass was dead with the L pound treatment and cotton was dead with the
8 pound trestment. With the clay loam soil, watergrass was dead with the L pound
treatment and cotton was yellowish with the 8 pound treatment, Very little ef-
fect remained with the 3-Cl IPC, 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. water-
grass was affected at the L 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 IPC
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 IPC, 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 CMU or 3-Cl IFC. (A contribution from the Botany Department, Univer-
sity of California, Javis, California).

Bffect of pre-emergence applications of eight herbicides on cotton and
annual grasses. Whitworth, J. W. 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 late 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 (LeEtochloa species) are the worst offenders.

Fight herbicides were applied each &t three rates on plots 2 rows x 20 ft.
long. & randomized block design was 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 LO inch rows were planted
on the double bed,and in the same operation a ridge of soil was thrown over each
row, On BMay 2, just before the cotton emerged, the ridges were struck and the
herbicides were applied in SO 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. Tne plants were hand pulled to
prevent disturbing the chemically treated band. On July 9, typical CMU injury
symptoms became apparent on the cotton growing on plots treated with the 3 and
!y 1b/acre rates of CMU. 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 %“.CC Research Heport.) The moisture factor might explain




this conflicting data since irrigation water was applied to Jotzenko'!s plots
immediately after applying the CMU. 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
sown on Cotzenko's 1951 plots came up to a stand and died out shortly thereafter.
It is possible 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 ChU plots (2, 3 and L 1b/acre) was 0.3 plants per
square foot as compared to L.l on the adjacent checks and 0.2 on the napthyl
phthalamic acid (formulation 1) plots (2, L and é 1b/acre) as compared to 6.8
plants on the adjacent checks. At harvest time, 20 weeks after application,
some carry-over of these two chemicals was still apparent. The stand of grass
on the CMU 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. Mring 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 compared to the adjacent checks.
With a .V, of 11.2% it was possible to measure yield differences of 20%. If
the apparent injury caused by the 3 and L lb rate of CMU reduced yield, the pre-
cision of this experiment was not fine enough to detect this reduction.

The cotton on the CMU and phthalamic acid plots and adjacent checks was
sampled for 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
prOpertﬁes. (New HMexico Agricultural Experiment Station, State Jollege, iew
Mexico.

Effect of pre- and post-emergence applications of herbicides recommended
for the control of annual weeds in cotton. “hitworth, J. w. 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 for 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 were followed on this experiment and the
above screening test and 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. £ach treatment was
replicated four times and paired with an adjacent check plot to permit & covar-
iance analysis. The plots were four (LO inch) rows by 20 feet long.

The eight pre-emergence treatments included the water and oil soluble
dinitros applied at 8 and 12 1b /acre, 3-Cl IPC at 4 and 8 1lb/acre and a petroleum
distillate at LC and 60 gallons/acre. None of these treatments reduced the yield
or stand of cotton as compared vith the adjacent untreated check plots. ieed



control data based on percent of check calculatad on data taken nine weeks after
applying the treatments showed no essential differences in rate. Percentage con-
trol of weeks at thig time was 91, 86, 76 and 50 respectively for the oil soluble
dinitro, 3-Ck IPC, petroleum distillate and the vater soluble dinitro. 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 t¥e longest residual action.

Fight post-emergence treatments were applied using a placement spray when
the cotton was in the early square stage., At this time the weeds were about 1-2
inches tall and at a susceptible stags. Unfortunately, however, by this time the
cotton had lost its waxy cutin and bark formation had started. 4s a result the
dinitro, the naptha, and the IPC in naptha reduced the yield 22, 26, and 1L%
respectively. Neither rate of the TCA which was applied at 10 and 20 1b/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 kexico. )

Effect of pre-emergence and post-emergence chemical treatments on asnnual
weeds and onions. Timmons, F. L. and Lee, W. O. An experiment conducted in
1952 tested seven chemicals at different rates in comparison with untreated, cul-
tivated, and hand~weeded checks in 24 pre-cmergence and post-emergence treatments,
each replicated five times in randomized blocks on plots 8 x 15 fest, 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 accumulation of snow. All plots were cultivated ard irri-
gated uniformly by the usual method for growing market onions. All treated
plots and untreated check plots were cultivated and hand-weeded as necessary
during 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 IFC at 2, 4, 6, and 8 pounds
per acre, sodium TCA at 4, 8, and 12 pounds per acre, and calcium cyanamid
(granpular) at 200 and LOO pounds per acre. The endothal, CIPC, and TCA were ap-
plied in 60 gallons of “vater per acre 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 1lh. The plots were sprinkler irrigated May 15.

Only the heaviest rates of CIPC, TCA, and cyanamicd 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 LOO pounds per acre gave the best weed control but reduced the
stand of onions L6% and the yield of marketable onions 30%. CIPC 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 10-1L%. 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 2,4-0 and reduced the yields 1L-S7% at dif-
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 compared potassium cyanate
(KOCN) and sodium pentachlorophenate (PCP) ‘at rates of 5, 7§, 10, and 15 pounds
per acre. The first post-emergence spray applications were made ifay 1 when the
onions were mostly emerged with the seedling in the crook stage; the first crop
of weeds 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 Yay 30 when the onions had 2-3 true leaves and the second crop of weeds had
2-L leaves, Crag herbicide (2,L-0D sodium ethyl sulfate) was tested May 30 at
% pounds per acre.

Leed 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 L2-56 man-hours per acre, 65-85% less time than was required for
the untreated check., However, the first applications which were made when the
onions were in the early seedliing stage severely reduced the stand of onions.
The reduction ranged from 30-60% for different rates of XOCN and from 70-96% for
different rates of sodium PCP, Yields of U, S. No. 1 onions were reduced L-36%
by the KOCN treatments and 53-98% by the sodium PCP treatments as compared with
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 ths chemicals
into the surface so0il 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 IPC 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 rgricultural 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 4ero Cyan-
amid (granular) and Aero Cyanate sprays. Aero Cyanamid at 200 and LOO 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 plots. lhen the
onions were in the "crook" stage another set of plots was sprayed with Aero Cyan-
ate at 2 rate of 7.5 pounds in 100 gallons of water per acre. After the onions
had reached the "two-leaf" 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:




Yield Onion

Weeds per sq. ft.

Treatment (per acre basis) 50# plants/ Broad-
sck/A  yd row Grass leaf Total
&
1. LOO# Aerc Cyanamid before 1lst irrigation  SL9 20.5 8.2 3.3 11,5
2. LOO# Aero Cyanamid before 1st irrigation,
y plus 7.5# Aero Cyanate at "2-leaf’ stage 892 17.8 6.L 1.8 8.2
B
1. LOO# Aero Cyanamid before 2nd irrigation 765 15.6 L.8 1.3 6.1
2. LOO# Aero Cyanamid before 2nd irrigation,
y plus 7.5# Aero Cyanate at "2-leaf" stage TLS 14.8 2.8 0.7 3.5
D
I. 200# Aerc Cyanamid before lst irrigation 927 20.7 13.0 4.3 17.3
2. 200# Aero Cyanamid befcre 1lst irrigation,
lus 7.5# Aero Cyanate at "2-leaf" stage 852 17.5 8.4 1,2 9.6
_/ p
B .
1. 200# Aero Cyanamid before 2nd irrigation 854 19.1 9.0 1,7 10.7
2. 200# Aero Cyanamid before 2nd irrigati.on,
plus 7.5# Aero Cyanate at "2-leaf" stage 71lL 18.0 2.6 0.6 3.2
G/ ;
I. 7.5# Aero Cyanate at "crook! stage 800 17.9 5,0 0.5 5.5
2. T7.5# Aero Cyanate at "crook'" stage, ,
y plus 7.5# Aero Cyanate at "2-leaf" stage 639 15.)4 h.9 .0.8 5.7
H
1. Check 877 22.1 12,1 10.6 22.7
2. 7.5# Aero Cyanaté at "2-leaf" stage 923 16.0 12.8 1.6 lh.h_
L. 5. D. 5% 151 2.8 L6 2.7 3.8
L. 8. D. 1% 209 3.7 6.3 3.8 S5.h

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, showing respec-
tively 3.5 and 3.2 weeds per square foot as compared to 22.1 weels 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
number 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.

scale with a Gandy fertilizer spreader.

Aero Cyanamid can be applied to the surface of thne soil on a field
Tests with this machine have shown that

it can be calibrated with 1little Qdifficulty 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
Onions appear to be more
tolerant to the spray when in the earlier '"crook™" stage or later '"2-leaf" stage.
(Colorado Agricultural Experiment Station.) -

flag leaf" stage as heavy losses in stand may result.
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EFFECT of Various Herbicides on Stands and Yields of Asgrow YLl
Onions., Barnard, E. E. Asgrow YLl onion transplants, 60 days from seced
were planted in prepared plots on May 24, 1952. Previously, on May 20, in
randomized plots, replicated three times, the following pre-planting treat-
ment had been applied: CIPC at 2 and L pounds per acre, TCA sodium salt
at L and 8 pounds per acre, endothal at 2 and L pounds per acre, DNOSBP
alkanolamine at 2, L, and 6 pounds per acre, and stoddard solvent at LO and
80 gallons per acre. BEach treatment, with the exception of stoddard solvent,
was applied in 50 gallons of water per acre. All weeds not killed by the
treatments were suppresscd mechanically throughout the season. Good moisture
conditions were maintained by sprinkler irrigation. Plant survival counts
were made and the bulbs were harvested, weighed, and graced on September 8.

Althougn there were no great variations in plant survival counts,
they were so uniform that small differences between treatments assuwned
statistical significance. The greatest variation from the check resnlted
with the 2-pound treatment of endothal which caused a highly significant
reduction. The plots treated with 8 pounds of TCA or 80 gallons of stoddard
solvent closely approximated the check. All other treatments had survival
counts greater than the check, those treated with L pounds of CIPC, L pounds
of TCA, U pounds of endothal, or U 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 reduced ma-
terially by the following treatments: 2-pound rate of DNOSBP, 12,5% reduction;
2-pound rate of endothal, 27% reduction; li0-gallon rate of stoddard solvent,
50% reduction; -and the 80-gallon rate of stoddard solvent, 90% reduction.
These treatments caused highly sipnificant reductions in yield (total weight
and weight of marketable bulbs) as well, the most severe reductions occurring
with stoddard solvent with S0% or more at the hO-gallon rate, and 80% @& more
at the 80-gallon rate.

The direction of action of the herbiclde materials was the same for
total weights and weignts of marketable onions. Statistical significance
followed the same pattern as well. The plots treated with 2 or L pounds of
CIPC or I 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 U4 or 6 pounds of DNOSBP also showed increased yields
but not significantly so. The plots receiving 8 pounds of TCA or L pounds
of endothal closely approximated the check. The four treatments causing re-
ductions are discussed in the preceding paragraph.

¥ith the exception of stoddard solvent, all materialsexhibited promise.
Further work with them for weed control with onion transplants is desirable,
(Contribution of the Montana Agricultural Experiment Station.)

EFFECT of Various Herbicides on Stands and Yields of Perfscted Detroit
Beets. Barnard, E. E, Perfected Detroit beets were planted on June 6, 1952.
On June 2L, the following pre-emergence sprays were applied in randomized
plots, replicated four times: TCA sodium salt at L, 8, and 12 pounds per
acre, endothal at 2 and L pounds per acre, sodium isopropyl xanthate at 15
and 25 pounds ver acre, and IPC at 2, L, and 6 pounds per acre. Each treat-
ment 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. Plant stand
rovets were made and the plots were harvested on August 27.
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Stand counts were not appreciably affected by the treatments of
endothal or IPC or by the L-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 reductisns in stand counts
were caused by sodium iscpropyl xanthate which caused reductions of 5C% or
nore,

The response of weight yields to thé 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
showed an increasing reduction in yield as the rate of application increased,
with a significant reduction being caused by the 12-pound rate. Highly
significant reductions in yields were caused by sodium isopropyl xanthate
at 15 or 25 pounds per acre, the reductions being 50% and 6L% respectively.
(Contribution of the Montana Agricultural Experiment Station.)

EFFECT of Various Herbicides on Stands and Yields of Tendersweet
Carrots. Barnard, E, K, fiendersweet carrots were planted on June 6, 1952.
On June 2k, the following pre-emergence sprays were applied in randomized
plots, replicated four times: TCA sodium salt at L, 8, and 12 pounds per
acre, endothal at 2 and L pounds per, acre, sodium isopropyl xanthate at 15
and 25 pounds per acre, and stoddard solvent at LO, 60, and 80.gallons per
acre. Each of the herbicides, with the exception of stoddard’ solvent, was
applied in S0 gallons of water per acre. all weeds not killed by the trest-
ments were suppressed mechanically throughout the season and good moisture
conditions were maintained by sprinkler irrigation. Plant stand counts were
made and the plots were harvested on September 19.

Stand counts were not appreciably affected by the treatments of
stoddard solvent, lower rates of TC\, 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
12-pound rate. A significant reduction was caused by the 15-pound rate of

sodium isopropyl xanthate., The most severe reductions were caused by endothal

treatments which caused a 92% reduction with the 2-pound rate and a 98% re-
duction with the L-pound rate.

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

EFFECT of MCP and 2,L4-D on Stands and Yields of Freezonian Peas.,
Barnard, E. E. Freezonian peas were planted on June 3, 1952, On June 2L,
the following post-emergence sprays were avplied in randomized plots,
replicated four times: MCP sodium salt at .1, .2, .3, and .k pounds per
acre, and 2,4-D alkanolamine at ,1, .2, .3, and .k 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 wys abandoned.
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Stand counts were not found to be affected appreciably by any of
the treatments.

The plots treated with the two lower rates of MCP produced slightly
greater yields than the check, and the plots treated with the two higher
rates produced slightly less than the check, but neither increases nor de-
creases were significant. The plots treated with 2,4sD exhibited an
increasing reduction in yield as the rates increased, the lowest rate causing
a slipht reduction, the next two rates cawsing significant reductions, and
the high rate causing a highly significant reduction from the check,-. MCP
demonstrated sufficient advantage over 2,4-D to indicate that furtner investi-
gations with it are desirable for weed control in peas. (Contribution of
the Montana Agricultural Experiment Station.)
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Weed control in green beans., Laning, %, R. Jr. and Freed, V. H. Tender
green bush beans were planted with fertilizer applied in bands on May 22, 1952.
The area was sprinkler irrigated immediately and the chemicals 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.
The contrel plots were treated as mucnh like a commercial planting as possible.

Weed counts were made on July 1llj, 1952, L3 days after treatment, after
which all plots were cultivated until after picking. Yield data were taken on
July 30, 1952. These results are shown in Table 1,

WEED CONTROL AND YIELD OF GREEN BEANS
" RESULTING FROM PRE-FMERGENCE
CHEMICAL TREATMENTS

Rate Total Weed Yield in grams

Treatment Lbs/A Count--3 reps Total -~ 3 reps
1, NaPCP 6 3130 L4345
2. NaPCP 10 3330¢ L165
3. Na 2,l,5-TCP 6 71 1660
i, Amine 2,4,5-TCP 6 66 L4450
5. Premerge . 3 3y 4350
6. CaCN, (gram) 200 58 3245
7. CMU 2 124 5955
8. Endothal N T 3350
9. Light 0il 4O gal. 89 3300
10. DN5 (see butyl) 3 2333 4010
11. DNS 3 234 4580
12. DNG 1 qgt. 70 3930
13. 3-Cl IPC 3 50 3690
14, IPC 3 91 4335
15. 2,)-DB 2 L3n 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 CMU, NaPCP, Premerge, and dinitro selective 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 generai, (Oregon State College.)

61




\_T.D
AN

Weed control in sweet corn, Laning, E. R., Jr. and Freed V., H,
Golden cross bantam sweet corn was plsnted with fertilizer aprlied in bands on
May 22, 1952. Immediately after planting, the area was sprinkler irrigated, and
the chemicals listed in Table 1 were applied as pre-emergence treatments on May
27, 1952. All chemicals were applied as & spray except celcium cyanamid. The
control plots were treated as much like & 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
eaps and yleld data were not collected, The weed counts are shown in Tabla 1.

PRE-EMERGENCE WEED CONTROL IK SWEET CORN

Treatment Rate 1lbs/Acre Weed Count
: Total for 3 reps
1. Na 2,4-D 1 35+

2, Amine 2,4-D 1 43

3, NaiCP 1 61

L. Amine MCP 1 35

5. Premerge 3 9t

6., CaCN». 300 32#

7. NaHC 20 52

8. 2,b-n§ 2 35+

9. 2,L-DB - 2 324

10. CMU 2 1lat
11. Control - 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,L4-D, Amine MCP, CaCN», 2,L-DS, 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.

L. Observations indicated that CMU was the only treatment which injured
the corn. CMU injured the corn severely and reduced the stand by more than half.
(Oregon State College.)

Pre-emergence and post-emergence chemical control of annual weeds in Red
McClure potatoes in the San Luis Valley of Coloradoc. 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 chemical weed
control in potatoes in New York State, Recommendations are based on six years
testing under vwidely different conditions. IY is stated that one pre-emergence




chemical spray may be substituted for two cultivations with significant savings
in time and money. Final hilling 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 determine 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 sumner rainfall
in this region is erratic, and usually deficient, and most crop production in the
area is dependent on subirrigation.

The procedures used in 1952 were of an exploratory nature with the object
in mingd 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 3, 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 2L, and
post-emergence treatments were 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 (Chenopodium album). leed
counts were made on June 21 to obtain data on pre-emergence chemical effects,
Post-emergence treatments, 28 well as pre-emergence treatments, were evaluated
on July 28, The bases of comparison in all cases were unweeded, uncultivated
control plots. Harvest of all plots for potato yields was carried out on Sep-
tember 15. Plots were 2 rows wide x 50 feet long. Trestments were replicated
3 times in randomized blocks. Moisture 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 1t 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 pre- and post-emergence chemical weed control
in Red McClure potatoes. San Luis Valley Experimental Farm,
Center, Colorado. 1952,

Jone 21 July 28 September 15
Pre-cmergence Pre-emergence Harvest evaluation
No. Treatments evaluation & post- " %
Total evaluation Yield unweeded
weeds3 4 kill % Kill /plot controls
1bs. %
1, C-IPC @ B#/acrel 105 3 27 132 . 68
2. C-IPC @ 8#/acrel ,}
Aerocyanate lQﬁ/A2 58 63 30 354 182
1 (Table 1 continued on following page.)

° Treatments applied pre-emergence.
2. Treatments applied post-emergence,
3. Total annual weeds in 3 plots, area S0"'x6" between the 2 treated rows.
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Table 1, Continued

Juns 21 July 20 September 15
Pre-emergence Pre-emergence Harvest evaluation '
No. Treatments evaluation & post- %
Total evaluation Yield unweeded
weeds3 % kill % kill /plot controls
1bs. %
3. TCA @ 104/AL 10 75 30 315 162
L. TCA @ 10#/al
Aerocyanate 10#/A% 20 81 35 226 175
(2 plots
only)
5. CMU @ 3#/al 55 65 57 26), 136
6. CuWU @ 64/al 6 96 100 350 180
7. Niagarthal @ 104/Al 85 16 7 252 130
8. Aerocyanate @ 10#/A2 160 - 7 180 93
9. Crag £ g 1of/A1 147 7 0 195 100
0. C-IPC A
O Crag #1 @#{O#/Al 80 L9 25 280 1
11, P-162@ 20#/A in Hy02 125 - 17 176 91
12. P-162 @ 20#/A in
herosene? 1h2 - 77 269 139
13. 2,L-D L.V, esterl
@ 2#/A T 88 L 0 . 229 118
14, L-C-IPC @ 8#/al 171 0 0 208 107
15. Premerge @ 2 gal,/Al 130 8 0 193 100
16. Control, weedy 158 - - 194 -—
%' Treatments applied pre-emergence.

Treatments applied post-emergence,
3. Total annual weeds in 3 plots, area 50 ft. x 6 inches between the two treatead
rows. (Colorado Agricultural Experiment Station.)

CIPC and CMU for weed control in seed crops 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 growvn for seed.
Non-replicated plots using 3 chloro IPC at 3 and 6 pounds per acre and CMU at %,
1, 1%, and 2 pounds per acre were used. All crops were well established with
considerable new growth., The plots received several rainfalls of % to 1 inch
each, as well as showers. Carrots were completely unaffected by all treatments.
Onions were unaffected by all treatments except CMU at 2 pounds per acre which
caused some leaf burning but with complete recovery later., On beets, CMU re-
moved the red color from the leaves but growth continued and the red color re-
tuiped within three weeks. CIPC resulted in stunting with both rates and some
mortality at 6 1lbs. With peas, CIPC caused stunting at both rates and no coumplete
recovery while CMU resulted in a_ 25% stand at % pound rate, 10% stand at 1 pound
rate and complete mortality at 13 and 2 pounds. CIPC gavs good control of weeds
while CMU resulted in excellent control of the weeds in these plots.

On an established shallow planting of asparagus, non-replicated plots were
laid out using CIPC at 3,6, and 9 pounds per acre and CMU at 3, 1, 13, 2 and L
pounds per acre. The asparagus was beginning to produce spears. No treatment



caused visible damage yet weed control was good espacially with the higher rates
of CMU except for Common 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 seedlng and well before emergence

of weeds on asparagus. The treatments consisted of %, 1, 12, 2, 3, and 4 pounds
per acre of CMU. 4 later spraying on separate plots, when fern 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 rein 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-chlorophenyl)-1, 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 CMU 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 CMU did not appear to have any effect
on germination of the vegetable seeds when compared to the checks, but appar-
ently did effect germination 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 1% inches and then appeared to have the cells destroyed at the base of
the stem. Chlli and 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.)
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Weed Control with CMU in Suger Cane. Hanson, Moel S. Ixperiments

with CMU for controlling -veeds in sugar cane during 1951 and 1952 haws shown
this chemical to be a very effective pre-emergence herbicide far use on most
Hawaiian soils.

Following are summary statements ifrow 33 tests conducted on sugar plan-
tations in Hawaii during 1951 and 19523

1.

7.

8.

In four tests, CMU applied in CADE (Concentrated Activated
Diesel Brulsion) substantially increased the period of control
over CMU applied in water. In six tests, the two formulations
were practically equal when compared at the same dosages of
CMU.

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

In 9 out of 15 tests, CMU at 2.5 pounds per acre increased the
nyrper of days effective control over an equal dosage of 2,4-D
by from one to 34 days. In four out of 15 tests, 2,4-D was
ahead By from 11 to 18 days over GiU.

Out of 33 tests, the longest period of control for 2.5 and 5.0
pounds of CMU per acre was 83 and 134 days, respectively. The
shortest period was 7 and 10 days, respectively. The longest

period of control for 2.3 pounds 2,4-D was 58 days and the
shortest was 6 days,

In one test, an appreciable depression in growth resulted from
application of 10 and 20 pounds of CMU over cane from 6-20 in-
ches tall., In another test neither 10 nor 20 pounds caused
growth depression, whereas L0 pounds caused severe depression
on cane sprayed at 18 to 24 incnes. In both tests, the CMU-
Water suspension was sprayed over the plants.

The logical recommendation from these data is the application

of not over 5.0 pounds CHU per acre and at least 2,5 pounés.

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, the uni-
formity of its distribution in the field will be erratic. The
CADE formulation is the more stable and will give more uniform
control, CMU 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 will kill the weeds that have emerged,
and the CMU will ensure pre-emergence control,

Combinations of CMU with 2,4~D and TCA did not increase the period
of control over CMU suspended in CADE,

Poorest results from CiU in sugar cane have been on alluvial soils.,

Contributed from Experiment Station, Hawaiian Sugar Planters! Associa-
tion, Honolulu, Hawaii, )
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PROJECT 10 LGUATIC ViDEDS,
J. M. iTodpson, Chalilrnan

Sul BARY

Aguatic weeds as considersd under this Project of the Mestern
lieed Control Conference concerns those plants which must grow fox at
least a part or all of their life cycle in water, Two divisions of
aquatic weeds are also considered, those that grow submersed and those
that grow with a majority of their folliage above water, the emergent
type. Prior to this year these twd types were reported under
separate projects.

Aquatic weed problems are found on irrigation and drainage
systems, in recreational waters, and domestic water storage and delivery.
lHowever, all contributions of research rsports to this committee have
been concerned with the first listed catsgory, waterweeds of irrigation
and drainage systems. There is undoubtedly additional work in control
of waterweeds in the two other phases that 1s not available to this
committee.

Ten individual reports of variocus 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 (Potamogeton foliosis)

Richardson's pondweed (Fotamogeton Richardsonii)

Sago pondweed (Potamogeton pectinatQET & variety interuptus
Water weed (Elodea densa)

Green algae (Chladophora spp)

True watercress (Nasturtium officinali)

Cattail (Typha latifolia)

REPORTS OF INDIVIDUAL CONTRIBUTORS

Field application of Rosin Amine D Acetate (RADA) for con-
trol of submersed waterweeds. Hodgson, J. M. RADA gave good con-
trol of gresn algae in a small ditch in a test in 1951. It was also
observed in this test that there was a definite effect of RADA in-
hibiting the growth of horned pondweed (Zannichellia palustris).

During the summer of 1952 a trial application of RADA was
made in a ditch infested with sago pondwesd (Potamogeton pectinatusg)
& leafy pondweed (Potamogeton follosis) for control of these species.

Forty-two pounds of actual RADA were dissolved in fifty
gallons of water to make a 1C per cent solution of RADA.and water.
This solution was applied to 1 cfs of water in 20 minutes. An
additional 1.9 cfs of waste water entered the ditch about 100 yards
below the point of treatment.
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The first part of the ditch received 560 ppm of RADA for 20
minutes while the lower part of the ditch received about 160 ppm of
RADA for approximately 20 minutes.

The pondwesds and green algae in the vicinity of the application
were Immediately discolored. The plants seemed to become whitishg
then turned black and then brown. 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 off. 01d stems were
not killed at this point and new lesves were bsing formed 3 weeks
after the treatment. Results of this trial indicated that Rosin Amine
D Acetate has good possibilities of becomling an effective chemical
for control of submersed pondweeds and further tests should bs made.
(Contributed by the Division of Weed Investigations, BPISAE, USDA, &
the Idaho Agricultural Experiment Station, cooperating).,

Aromatic Solvent Dinitro for control of submersed pondweseds.
Hodgson, J. M. This test consisted of an application of 8 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 minutes time.

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 pondwesds had made sufficient re-
growth to need a second treatment. 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 testling 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, USDA, & the
Idaho Agricultural Experiment Station; cooperating).

Tolerance of Grain Sorghum to RADA. Arle, H. F. 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 sorghum, varlety - Double Dwarf 38, was irri-
gated with treated water at the first;, third snd fifth lrrigations
and untreated water was used for the second, fourth and sixth irri-
gations. Concentrations included 10, 20, 4O, and 80 ppm with 3 acre
inches water being turned on to the plots during the application
time. Each treatment was replicated four times.,

There was no in jury, abnormal plant developmant, delay in dbloom~
ing or maturity a&s 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 significiance.

Considerabls trouble was sexperlenced in keeping the intake
screen and nozzle scresns from being plugged by a gummy, resinous



material. In overcoming this difficulty, we met soms success by con=
stant agitation of the solution during the spplication period. (Corn-
tributed by the Division of Weed Investigations, BPISAE, USDA & the
Arizona Agricultural Experiment Station; cooperating).

Effect of 2,4-D on submersed aquatic weeds in irrigation carals.
Lee, W. @, 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 5,10,
15,20, and 25 1lb/A and an amine salt of 2,4~D at rates of 10 and 20
1b/A for effectiveness in the controi of pondweads. The applications
were made October L, 9, and 10 on dupliicate plots 33 feet long extend-
ing across one irrigation canal infested with giant sago pondweed
(Potamogeton pectinatus var. interruptus) and ¢n another canal infes-
ted with sago pondweed (P. pectinatus) and Anarchris. The water was
turned out of these canals for the treatments and the applications
were made as soon as the water quit moving and bsefore the waterweeds
were deslccated. The growth of pondweeds was quite mature at the time
of treatment. Water was turned back into the cenalg 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, and 73
hours indicated that the 2,LisD concentration collected 5 minutss 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
cenals. in the treated plots showed no consistent evidence of injury
as compared with those in untreated check plots. These field resultas
are quite different from the promising laboratory results which have
been reported from experiments conducted in the Bureau of Reclamation
Chemiceal Engineering Laboratories at Denver, Colorado. Probably
the lateness of the season and the advanced stage of growth of pond-
weed were important facters in the poor results obtained with 2,4<D
treatments in these field experiments. A rather thorough investi-
gation of the situation indicates that 1t would be seldom possible
or practical to turn water out of irrigation canals in most sections
of Utah for long enough periocds during the growing season to- make
the chemical spray applications on pondweeds in the bottom of the
cenals when the weeds were in earlier stages of growth. (Contri-
buted by Div. of Weed Investigations, BPISAE, USDA, & the Utah
Agricultural Experiment Station, cooperating).

The affect on submersed.-aquatic weeds of s0il sterilant herb-
icides applied in thea bottom of an irrigation canal. Lee, W,0. &
T{mmons, FP.L. 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 5,10,20,40 and 80
1b/A, sodium chlorate at 160,320, and 640 1b/A, and Borsmacu at 960
and 1920 1b/A. All treatments were duplicated on plots 25 feet long
and 11 feet wide sxtending across a2 small irrigstion canal. The app-
lications wers made November 27 at & time when there was one to two
inches of snow on the bottom of the cansl.




Qbservations during the 1952 growing season showed that none of
the treatmenis 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, and the Utah Agri-
cultural Experiment Station, cooperating).

Relation of volume of 2,4-D spray to effectiveness on cattail
at different stages of growth. Lee, W. 0., and Timmons, F. L. In
an experiment started in 1951 2,4-D at L 1b/A es a low volatile ester
was applled on cattail in different volumes of spray: 80, 160, 240,
end 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 esarly growth series was sprayed twice in 1951

(June 7 and August 30) while the heading series was sprayed only on
July 26. T

Cattail regrowth in the spring of 1952 showed that two repeated
applications at early growth stages were considerably more effective
than a 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
then the same amount of 2,4=D in 160 gal/A cr greater volumes of
spray. The average percentage survival of cattall in the early
growth series was_70,15,6, and 5§ respectively for the different vol-
umes as compared with 55,33,29, 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, 1952
while retreatments on regrowth in the heading stage were made July
1h, 1952. Final resuvlts from these retreatments will not be appar-
ent until 1953. (Contributed by the Division of Weed Investigations,
BPISAE, USDA, and Utah Agricultural Experiment Station, cooperating).

Effect of growth regulator chemicals and additives on common
cattall (Typha latifolia) Lee, W. O, and Timmons, F. L. An exper=-
iment started iIn July 1951 tested 16 different chemical treatments
for effectiveness on cattail in a continuously flowing irrigation
drain canal. The treatments compared 2,l-D in amine and in butoxy
ethanol forms at L pounds per acre alone and in combination with de-
isel oil at S and 10 gallons per acre, sodium TCA at 20 pounds per
acre, and ammonium sulfamate at 20 pounds per acre. The amine and
ester forms of 2,i=-D were also compared at 6 pounds per acre in com-
binatlon with § gallons of deisel oil. The sodium salt of 2,4-D was
tested at li pounds per acre (acid equivalent) in combination with 20
pounds per acre of TCA and an ilonic emulsifier, Four different
spreading and sticking agents were tested with the amine salt of
2,4-D. All treatments were applied in 200 gallons per acre of spray
solution made up of water except for the chemicals and oil. The
original spray treatments were made July 3}, 1951 when the cattaill
was in the fully headed stage. Retreatments using the same chemical
and rate in each case were made June 17, 1952 when cattail regrowth
was Jjust beginning to head.




The original treatments made in 1951 were not very effective,
probably because of the advanced stege 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 June 17, 1952 showed much
greater differences between chemicals and rate. Cattail regrowth
in August 1952 ranged from only l% to as much as 937, The combin-
ation of L pounds per acre of 2,4-D as a sodium salt plus 20 pounds
per acre of TCA plus an ionic smulsifler reduced the stand of cattail
99% ms compared to reductions of 92-98% for combinations of 2,4-D at
4L end 6 pounds per acre in amine and ester forms plus deissl oil at
S and 10 gallons per acre. The ester plus deisel oil was sowmewhat
more effective than the amine plus delsel oil. Deisel oil was more
effective at 10 gallons per acre than at § gallons per acre, especi-
ally in combinations with amine form of 2,4-D. The amine salt of
2,4=D combined with TCA and emulsifier reduced the stand of catteail
only 77% as compared with 99% by the same combination with sodium
salt substituted for the amine salt of 2,~-D., Ammonium sulfamate
proved much less effective as an additive in combination with the amine
form of 2,4-D than did sodium TCA. Neither the amine nor the low
volatile ester forms of 2,4-D with an emulsifier but without deisel
0oil or TCA gave a significant reduction in the stand of cattail. Of
the L spreading snd sticking agents tested; s nonionic emulsifier
proved considerably more effective iIn combination with the amine
salt of 2,4-D than did the other 3 additive materials. (Coniributed
by Division of Weed Investigations, BPISAE, USDA; and the Utah
Agricultural Experiment Station, cooperating).

Effect of rosin-amine D acetate on submersed aquatic weeds.
Bartley, T. R. Rosln amine D acetate (RADA) in addition to being a
good algaecide has also been found to be effective in controlling
submersed waterweeds. The data from several treatments are shown
in the following table:

Rooted or Concn. Contect Percent kill

Plant specles treated excised mst time (estimated)
Leafy pondweed (Potamogeton foljosus)eXe. 30 min 95
Leafy pondweed (P. foliosus) 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 (P, foliosus) Excised 25 Cont'd 98
Lealy pondweed (P, foliosus) Excised 50 Cont'd 100
Sago pondweed (P. pectinatus) Rooted 250 30 min 98
Sago pondweed (P. Pectinatus) Rooted 35 2L hr 100
Sago pondweed (P. pectinatus) Rootsd 35 hr 98
Waterweed (Elodea densa) Excised 100 30 min 0
Waterweed (Elodea densa) . Exeised 250 30 min 100
Waterweed (Elodea densa) " Excised 500 30 min 100
Green algse (Spirogyra Spp.) -- 1 30 min 90
Green algae (Spirogyra spp.) -- S 30 min 100
Green algae (Spirogyra spp.) - 10 30 min 100
Green algae (Cladophora spp.) -= 1 30 min 25
Green algae (Cladophora spp.) -- 2 30 min 100
Green algae (Cladophora spp.) -- S 30 min 100

#Based on active 1ngredient. N
The temperature of water ranged from 75° to 80 F in these tests.
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The injury caused by RADA is noticeable in 1 to 2 days after
treatment and spparently acts by dissolving the chlorophyll out of
the plant. The regrowth of plant material is very slow, indicating
that there 1s probably a residual effect.

An advantage of using RADA over an emulsifiable o0il is thet it
is water soluble., Therefore, it should kill the plant material for a
greater distance from point of application in a canal, and it can also
be used at a lower concentration.

Probably the main disadvantage in using RADA comes where the
water to be treated contains a relatively medium to high content of
sulfate lon. Sulfate ion caused the RADA to precipitate 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,
a turbid mixture results. Other 1ions ordinarily found in natural
waters will usually cause some turbidity. No preciplitation occurs
immediately after mixing but a slight amount may be noticed after
standing several days.

The tolerance of fleld crops to irrigation water containing an
effective concentration of RADA should be known before 1t 1s safe to
use in rfield applications. (Contributed by the USDI, Bureau of Re-
clamation, Denver Office, Denver, Colorado, in cooperation with the
Division of Weed Investigations, BPISAE, USDA. )

Effect of endothel on submersed eaqguatic weeds. Bartley, T. R.
The relatively new herblcide endothal (disodium 3,6-endoxohexahydrop-
hthalate) has been found to be very effective in controlling some of
the submerssd agquatics, The following table shows the results of
gome of the 1nitial studies:

Rooted or Concn. Contact Percent kill

Plant speciss treated excised ppwmse time (estimated)
Leafy pondweed (Potamogeton foliosusg) exc.2lh 30 min 95
Leafy pondweed (P, foliosus) Excised 60 30 min 99
Leafy pondweed (P. foliosus) Excised 120 30 min 100
Leafy pondwesd (P. foliosus) Rooted L8 30 min . 98
Sago pondweed (P. pectinatus) Rooted 2L 30 min 25
Sago pondweed (P, pectinatus) Rooted 60 30 min 60
Sago pondweed (P. pectinatus) Rooted 50 Conttad 100
Sago pondweed {P. pectinatus) Rooted 240 30 min 99
Sago pondweed (P. pectinatus) Rooted 210 30 min 100
Sago pondweed (P. pectinatus) Rooted 120 60 min 100"
Sago pondweed (P. pectinatus) Rooted 24,0 60 min 100
Sago pondweed (P. pectinatus) Rooted 480 60 min 100
Sago pondweed (P. pectinatus) Rooted 960 60 min 100
Leafy pondweed (P. foliosus) Rooted 26  cont'd 100
Waterweed (Elodea densa) Excised 80 30 min 0
Waterweed (klodea densa) Excised 24,0 30 min 0
Waterweed (Elodea densa) Excised  LO0O 30 min 0
Green algae (Cladophora spp.) -— 1 30 min 0
Green algae (Cladophora spp.) - 10 30 min 0
Green algae (Cladophora spp.) - 20 30 min 0

#Based on active ingredient.
The temperature of water ranged from 75° to 80° F in these tests.
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Injury to aquatic plants caused by endothal does not appesar
nearly ss scon after treatment as that resulting from an application
of aromaiic solvents. Discoloration of the leaves and stems becomes
apparent from 2 to L days after treatment with the plant materisl
disintegrating rapidly. The facts that endothal gives gcod weed
control at low concentrations and should kill st a greater distancs
from point of application in a canal due to.its complete water sol-
ubllity, may make the material economically feasible to use for
aguatic weed control. Preliminary investigations indicste that en-
dothal gives a greater control of some of the aquatic weeds at low
concentrations and short exposure times than any cther herbicide
tested. Where all plant material is not killed, the regrowth is
very slow, .

A formulation containing ammonium sulfate on a beasis of approx-
Imately five times the weight of endothal appears to increase the
effectivensss very little 1f any over that of endothal alone.

Tolerance of field crops to irrigation 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,Coloradc, in cooperation with
the Division of Weed Investigations, BPISAE, USDA.)

Use of herbicidal pellets in the control of aquatic weeds.
Ovborn, E. T. Pelletized powders of 2,4-D free acid, 2,4-D sodium
salt, alpha benzene hexachloride, derivative of abietic acid, 10 per
cent 3(p-chlorophenyl) =1,l1-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 nodosus Poiret), sago pondweed (Potamogeton pectinatus
L.), and Richardson'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
soll bottom in which submersed rooted agquatic plants were growing.

Chemical compound Observation 5 weeks after
used Plant species experiment was underway
2,4-D, free acid True water cress Replaced by Spirogyra sp.
Sago pondweed Mostly dead-~a little regrowth
2,4~-D, sodium Leafy pondweed Replaced by Spirogyra sp.
salt American pondweed Mostly dead--a little regrowth
Sago pondweed Mostly dead--a little regrowth
Richardsont's
pondweed Mostly dead--a little regrowth
Alpha benzene True water cress No effect
hexachloride Sago pondweed No effect
Derivative of Lealy pondweed Mostly dead
abietic acid American pondweed Mostly deed
- Sago pondweed Mostly dead~-a little regrowth

Richardsont's :
pondweed No effect



Chemical

10% 3(p-chloro-
phenyl)-1,

1-dimethyl urea

Boric anhydride

. Plant species
True water cress
Leafy pondweed
American pondweed
Sago pondweed

True water cress
Leafy pondwsed
American pondweed
Sago pondweed
Richardson's
pondweed

Observations
Tank clear of vegetation
Tank clear of vegetation
Mostly dead-~a little regrowth
Tank clear of vegetation

Regrowth stunted
Regrowth stunted
Regrowth stunted
No effect

Regrowth stunted

All of the powders svaluated; except the alpha bsesnzens
hexachloride, showed promise as effective herblcides on submersed
aquatic weeds in static water situations. Final evaluation of the
pellets as herbicides will be made at the conclusion of the 1953

growing season,

{Contributed by the Division of Weed Investigations,

BPISAE, USDA, in cooperation with the Bureau of Reclamation, USDI.)



COMMITTEE 11, CHEWICAL AND PHYSIOLOGICAL PHASES
A, W, Swezey, Chairman '

SULTARY

Workers at Colorado A, & M, College have continucd their study of the
effuct of "growth regulators” on Red McClure potatoes. Mid-soason field
trectments with three derivatives of 2,/li=D at 8 ounces per acre and with
maleic hydrozide (MH) at 3 pounds per cere did not prevent sprouting of tho
storod tubers one yoar later although the combination of 2,l;~D and MH 4id,
Tho suggestion is made that peronnial weeds with large root reserves of car-
bohydrates might be profitably trented by this combination,

Previous studics at Colorado A, & M, College havo shown that mid-scason
treatmont of 2,4~D to Red McClure potatoes increases the amount of free
glutamioc scid in the tubers end decreeses the relative amounts of elsven other
free amino acids, More recent work showed that the specific gravity and pro-
Tain of the tubers were inoreased by the ebove treatment, but not the nitrate
nitrogen, It is theorized that 2,/;=D might, with the above situation, be
competitive to indoleacetic acid., Other sxperiments by these workers included
MH treatments to flowering Setaris spp. end a combination herbicidal, fungi=-

cidal and soil conditionimg experiment as a pre-emergent treatment in sugar
beeots. -

As & part of @n intensive program of field research in woedy plant control
a teolnigue of branch tip application was used by workers of the Botany Depart-
ment of the University of California at Davis. It was reasoned from this work
that with woody plants if penetration is difficult, esters should be used in
preference to acids or salts (of growth regulatorsS. If penetration is rela-
tively easy, esters would still be nreferred if translocation is slight or
noderato, whersas acids or salts would be preférred if translocation is marked
Gresnhouse droplet tests were run with red kidney bean using 2,)=D and 2,1, 5T
derivatives in water, oil-water emulsions and in straight oil, This work
indicated that the most effective trcatment with either 2,L-D or 2,L,5-T
was when the toxicants were applied in straight oil, )

Laboratory and ficld studiess werc carried out at the University of
California Citrus Experiment Station on the control of nutgrass tubors using
methyl bromide and several othor fumigants,

Work is in progress at Davis concerncd with cell membrene structure and
permeablility in relation to hydrocarbon toxicity. Some of the physical factors
involved are roviowod. -

Work of thoe Richficld Oil Corporation has indicated that the highly toxic
weed oils are thosc that have a polyeyelic aromatic contont approaching 0%,
Adsorptograms showing the refroactive indices of 3 oils are prescentod,

¥orkors at the Experimont Station of tho H¢S,P.A. at Hawaii dovelopecd a
teehnique of stebilizing a woettable powder suspensionof CHMU by combining it
with an emulsion of sodium pontachloropheneste, diesel oil and water,



Preliminary work at the Southwestern Forest and Range Experiment Station
with greenhouse~grown velvet mesquite seedlings treated with 2,L,5-T indicate
more effective upward transport if all leaves have not been contacted by the
spray. Fleld studies over a 3 year pericd Show that in Arizona mesquite 1is
most susceptible to 2,l,5-T when in full succulent leaf, during the lato bloom,

Cooporative work at the BPSIAE and the Bureau of Reclamation at Donver
showed that starch grains were usod up in rhizomes of cattail treated with
2.7 pounds of 2,L4-D per acrec or more, Work was also carriod out on studying
tho) radicactivity of imbedded cattail scctions previously treated with 2,L-D-
1C14,,

7

/6




REPORTS OF DNDIVIDUAL CONTRIBUTORS

The direct ond interacting effects of 2,1i-D and maleic hydrazide onr the
sprouting of Red McClurs potatoes.  Fults,

es Jess L,, terle G, Payne, and Clark ’
Livingston. “Du¥ing the summer of-1951 field plots of Red McClure potatoss were
sprayed with (1) the sodium salt of 2,4-D @ 1/2 1b,/acre, (2) the sodium salt
of 2,U-D plus meleic hydrazide (KH30) @ 3 lus,/acre, (3) maleic hydrazide @

% 1bs./acre and (L) untreated controls, Spraying was done at the early bloom
stage when most of the young tubers were 3/h inch in diameter and plants were
growing rapidly, The crop waa grown at the Sam Luis Valley Experimental Farm
at Center, Colorado., At the time of harvest, 200 pounds of tubers of each
treatment free of mochanical-digging injury were placed in storage in a stand-
are potato cellar at Fort Collins, Colorsdo, Thase remained in storage {rom
Augnst 1k, 1951 until June 15, 1952 at which time a detailed study of the amourt
of sprouting showed:

1, All treatments using 2,l;~D @ 8 oz./acre alone sprouted,
2. All trestments using MH(%0) @ 3 lbs./acre alone sprouted,

%s None of the combination treatments had as much as 1 percent sprouting,

Results with the sodium salt of 2,L-D €@ oz./acre, the amine salt of
2,L-D @ 8 o0z./acre and an isopropyl ester dust of 2,Li-D @ 8 oz,/acre gave simi-
lar results when combined with maleic hydrazide,

These studies suggest that combinations of maleic¢ hydrazide with 2,0-D
might bo very profitably used as herbicides where either one alone mey fail,
Perennial weods with roots or underground stems and containing large reserves
of carbohydrates may be adapted to such a combination treatment. {Colorado
Agricultural Experiment Station)

Protein and nitrate nitrogen content and specific gravity changes in Red
McClure potatoes due 2,Li-D treatment, Payne, Merle G., Jess L. Fults, Ruth

J, llay, and Clark Livingston, Previous studicw from this station have indicated
that 2,)1=D treatment of Red #¥eClure wotato plants during the early wre-bloom
stago sigpificantly increases the amount of frece glutamic ncid in tubers and
decreasas the relative amounts of eleven other freec amino acids, This has
suggestod that a basic effect of 2,L~D is concerned in its action on specific
transaminases and oxidative deaminases. Steward and Caplin have indicated that
2,Lh=D stimulates protoin synthesis of isolated potato tissue, Stahler has
reported that sugar boots sprayed with 2,1,-D develop an excessive amount of
nitrata nitrogen in the leaves, Prince ond Blood of the New Humpshire Agri-
cultural Experiment Station have indicated significant increases in specific
gravity of 2,L-D-sprayed potatoos. Thesc facts heve stimulated workers at

this staetion to make similar investigations of the 2,h<D effects on tho protein
content, nitrate nitrogen, and specific gravity of Red McClure potatoos. Com=
parative date on ethyl alcohol precipitated protein were securcd for samples
grovn at the San Luis Valley Experimontal Farm in 1951,

Analysis wore mado on untroatod controls and on potatoes from plants
sprayod with the:sodium salt of 2,4-D O L/Q lb./aoro in the early-bloom stage,
Speeific gravity determinations vero made by weighing samnles in aind and under
wator and nnking the ncecessery calculations, Nitretes were determincd by the
diphcnylamine sulfonic acid mcthod as outlinod by Kolthoff,
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Rosults of the cffcet of treatment on protein nitrogen and spocifie
gravity at two diffcront sampling detes in Jenuary and February, 1952 are
shovm in the following table:

Table I, Protein and spccific gravity changes in Red MeClurce
potntocs due to 2,4-D treoatment,

inimam
Differenco
Datos Trecated Untrecated Difforcnce  Regquircd for
1952 05 01
: Speceific
Jan. Oravity 1,099 1,074 $ 4025 .011 ,015
Spceific
Feb,  CGravity — 1.08L 1.074L + 010 ,005 008
Jan, Protcinl/ 22n3 20.0 + 2,3 1,L 2,0
Febe Protein 26,0 18,2 + 7,8 LoO 6.0
}/’ Tho unit of mcasurcment was milligrams of protein per milliliter
of juicc..

Theso results are in gecord with rcsults of previously mentioned worlers,
i,cs, increascd protein sand incrcascd spocific gravity in potzto tubers from
treated plents,

Results of tho nitrato determinations showed no significant incrcasc in
nitrete nitrogen in the tubers,

Discussion: If auxin (indolc acctic acid) functions as a coonzyme (as
a number of workers have suggested) this implics that it is only active when
combined with a specific apo enzyme which moans a specific protoin, Assuming
thet 2,4-D, which is knovm to act in many ways like indolc aectic acid, also
acts as o coonzymo it might act as o compctitive motobolite to indole acetic
acid,s In such a situation all tho aveilable indolo acotic acid cpo cnzyme
froctions might bo tiod up in an unavaileble form, This might then stimulate
the synthesis of unusucl amounts of protcin which is what we heve observeds
(Colorcdo Agricultural Experiment Stotion)

Reduced viability of sceds from Scteria plants trecatcd with malceic hydro-
zidc, Blouch, Roger. In this study LH wes applicd to the foliago of Scteria
viridis ond Sotaria italica whon the grasscs were in the carly boot stage of
flower dovelopmont, Ripc sccd was harvested from trected and control plents
whon these were fully moturod and dry. After o storoge poriocd of 5 months the
sced vas tested for germination at the Colorado State Sood Laboratory to debere—
mino if }H troatmont had affected viability, Only vhole, ripo sced of uniform
sizc and weight was usod, Mo visiblo difforonces betarcen treoted amd control
sccd were apparcnt, Results from thosc test arc shovwm on the following pagos

78
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MH treatment Percent
Snogigg (Eounds oDCr 3353) germination
Sctaria viridis control 58
1% 22
3 18
Sctaria italico control &7
1% 28
3 31

Data from this preliminary study would, thercforc, scom to indicatc thot
MH not only inhibits floworing ond sccd sct, but affects the viability of the
sccd that is produccd, (Colorado Agricultural DExperiment Station)

Intorrclationship of C-IPC, Krilium, and Aracsan in sugar bect culture,
Blovch, Roger and Norman Gerholde Icsts werc ruwl in o sugar beot ficld ncar
Sterlirg, Colorado to dotermince compotibility or antegorism of threc common
agricultural chemicals when uscd covcurrcently orn a given aree, Iaterials uscd
were C~IPC (herbieide), Arasan (fungicidc), and Krilium (soil comditioner).

These were opplicd alone, and in all possiblc combinations, pre-omergeace to

the beet crops Rosults viere read in terms of stand counts for bects cnd by
arbitrery visuol cvoluation of weed control. In carly stand counts none of the
matericls uscd nlone injurcd the beets exeessively, although a slight inhibition
was noted for Arasan, By the last stand count date, how:ver, the C-IPC trectment
had lost the most-sccdlings of theso three treotmeuts. This wag apparcatly duwo
to tho fact that thc sccdlings werc slightly arrcsted in growth during the oarly
sccdling stages, thus permittbing Fusarium to invede morc plants ond causo charags
teristic domping-off, Any COﬂbl\”LIO“ of tny of the threc trestmonts further
rcduced strnds, the triplc combination itsclf crusing the greotest reducetion,
Ratos uscd werce: C=IPC, 8 pouzds por acrc; Aracsch, L pounds mer cerc; Xrilium,
+05 pereent concc1tr~t10“

Weed comtrol was aschicved os follows:

Number legend: 1 - no weceds; 2 = few Weeds: 3 - numerous weedss
L ~ os moy wecds as wecdiost check, (Average of 3 roglioatéons)

Cheek - 3,66 ira + K - 2,00
Arasciy = 3,66 C-IPC ¢ X - 1.33
C-IPC - 1.66 ira 4 C-IPC - 1.33

Arilivm - 2,33 Ara 4 C-IPC 4 K - 1,00

From the rcsults obtained it appeors that combinntions of sgricultural
chenmicnls moy reduce sugor beet populotionts if the individusl btreatment only
slightly cxcccds the tolcramcc of tho beets It is probable that if rotes of
cach worc morc closcly cdjustcd to orop tolorance, the beneficicl coffcets de-
sircd from concurront usc of fungicide, herbicide, and soll cozditioner would
be obtained.  (Colorado iAgricultural Experiment Station)

A sctisfectory mothod of dispersing Cil, Bonee, Prencis E, /i chemical
examinction of onc lot of CLU in Heweii showod that it contrined 8L pereernt of
the purc chonical, 1l perecent of fincly divided clay, cad approximetely 1.5 por-
cent of 2 dry, graaular wotting agents The mixturc wes fincely powdercd, wnd
rost probobly had boen nicronized,

O



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

8ince the CMU itsclf ond its clay component aro difficultly soluble in
wator (practically insoluble), the cpplicotion of the conpound in tho ficld ro=-
quircs that it bo suspended in a liquid vehiclo i order thet o uniform and cven
applicatii~ may be nnde o tho bare soil,

Thore arc o number ¢f cbjections te tho most logicel moans of suspensiorn,
that is, in wator. I tho first pleoco C¥U zi:d its clay camponent ropidly settle
out of the water suspensiors Thorcfore, to attcin any degrce of accuracy in
applying five or six pounds cf CilJ por ccrc in on cverr and uriform monrer, vige

‘crous agitetion of the suspension rust be meintained, Socendly, when agitating

with woter, the commercicl 80 porcont CiU prcducos coplious fooming and suds, ond
interferes scricusly when transforrirg tho mixture frem the mixing container to
ficld cquimmont, It alse interferes with wmeasuring volumes of the mixburce be-
ccuse of the prosence of the foou, Since it must be vigorously agitoted duriung
applicotion in the ficld, tho objecticwweble feoming persists throughout this
cperaticn,

In Hewredi, wo hove fownd that the commercicl 80 percent CMU pouder can
be worked up into o smecth mogme by cdding to it, in small, successive incremonts,
the herbicido crulsion develeoped here 2nd lewown as CADE, This magma coy bo dilu-
tad further by simply stirrizg in any dosired quontity of cdditicnsl CADE and
bringing the mixturo to a pre-deteornized veluno, CADE will ceorry in susponsion
as much as 3 peunds ¢f 80 peroent CHU por gallon without becewming too thick or
viscous for ficld applicatien, O the othor havd, as littlce as 1/h) peund of
CKU dispersod in 1 geallon of CADE, using tho mogme techiiiguo, will hold up
cqually ws well, Betweoe: these oxbrome concentraticas of CMU, oy desired ratio
of the CADE vchiclo tz the chomical may be uscd,

During the past yecar of rescarch by the writor o the dispersion prceblem,
aad its opplicotion in the ficld by Mr. Nool S, Hanson, it was indicated that
CADE dippersio:r was superior te oy other which hed been studicd, The writer
dotcrninod in the laborotory that a suspeonsic: of CHMU ard CADE romaircd guanti-
totively disperscd for a period as long as ono yoor, PFurtherrmore, fooaring is
climinated ontirely by using the CiDE schence,

Tho advantage of using CLDE with CiU, ir addition to its ideal dispersirg
nropertics, is that CLDE will koock dovmy any yowng or ineipient woed growth that
wey be oroscnt in the cocne ficld which has beenr preprrod for the forthcoring crop
but which has ot been given its first sproying becouso of sere irrogularity in
the plantetion progrere I such o case, tho youwrg weed grewth guickly succunbs,
c:xd tho C!DE leys dover its rocsidue ef CiU o tho Burfrco of tho soil where it
dees tho raxirmum good,

CADE is o0 crmlsion which carries 67 sorcent of dicsol oil (or =iy arcuatic
0il) and 33 porcont of an aqueous fraction, the lattor ecrrying an 2llyl aryl
sulphonate orulsificr, plus 3 pereent of the ESPL Activator (sodivn pertachloro-
shemate = U.S, Patent 2,370,3L49), Tho crulsion is prepered by horegenization at
a pressurc cf 2000 pounds por squarc irch, the finishod nreduct contairing 1 ner-
cent of the cetivetor, Experincent Static, Hawaiisn Sugar Planters! Association)
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Signifiocance of polycyclic aromatics in herbicidal oils, Bronson, A. H,

From our field observation of successful appllcatlons of non~selective petrolsun .

herbicides with subsequent laboratory analysis of these oils, we found that
the o0ils 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, we
supplied the BPISAE field office at Phoenix with a series of aromatic oils of
a constant total mromatit content, Within these series the relationship of
rmonocyclic to polycyclic aromatics were veried., After three years of fisld
work 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 achisved 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 1j0%, DBeyond this point, the number of gallons required to
achicve control continued to decresse 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 bs determined by a
separation process using a titration tube 1/2" - 3/L" diametor by 18" - 20"
long, a black light, silica-gel and solvents such as pentone, benzene, and
cyclohexane, While those 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 Weod-
killer "A" and Shell 20, and a diesel oil, The polycyclic aromatic content can
easily be determined by inspection of the adsorptogrem inasmuch es these aro-
matics havo ‘e rcfractive index of over 1,550 whorcas tho refractive index of
tho monocyclic aromatics falls between 1,190 and 1,550 the dicylic betwoon
1,550 and 1,605; thc tricyclic betwoen 1,605 and 1,680,

Should the polycyclic aromatic content of a givon oil bec accepted by
this group as a mcasurc of an oil'!s herbicidal activity, such adsorptograms
might well beccomo a yardstick for thc purchasc of herbicidal oils for non-—
sclcctive uso,  (Richficld 0il Corp., Los Angcles, California)

Prcliminary studics on the offcet of placcmont and formulation upon
translodation of 2, Iy, 5=T aopllod toplcally Lo velvet mesonitc seedlings, Hull,

Herbvert M, The effect of partial and complote coverage of foliage with herbi-
cide was studied on greenhouse-grown seedlings by means of painting every leaf-

let or some plants and every third leaflet on others (upper surface in both cases)

with a small camel!s=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 ths leaflets,

The herbicide consisted of 1,000 ppm polyethylene glycol dbutyl ether
ester of 2,h,5-T made up in a 1:7 o0il (Shell Vapona)}-water emulsion and con~-
taining 1 percent Shell Weed Killer Ewulsifier. Although general eppearance
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
leafleot wos treated, as measured two days after treatment, In view of the
knowledge that carbohydrate and herbicides are commonly trsnslocated together,
it may be possible that the photosynthate formed in the non-treated leaves acts
as a carrier for the herbvicide, This exporiment 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 mists The former type of application
would normally be recommended in view of decreased tendency of large drops to
drift ‘o adjacent susceptible crops.

Since the successful action of hormone-type herbicides is depsndent vpon
sufficient translocation of these materials from the treated foliage to the
basal bud zone and root Bystem, several expsriments were run in an effort to
determine the condition for maximum translocation, As earlier experiments had
indicated some very good kills with the triethylamine salt of 2,L,5-T, this
herbicide was used throughout. Experiments included 2,500 vpm of the 2,),5-T
crine formulated in water, in a 1:1 diesel oil-water emulsion, snd in e similer
emulsion utilizing a new oxperimental non-toxic oil, Several different emulsi-
fiers viere used at one and two percent concenvration, including l'onsanta H, L,
I, R, and CD, Foliage painted with the ‘horbicido includod tho lowor throo
lcaves and cotylodons, threo contrally locatcd loaves, and three youngest loavos,
oxcluding the growing point. Potioles aad stems wero not treatod,

In gonoral, therc was a greater upward translocction of horbicido whon
formulation included tho non-toxic 0il omulsion as comparod to tho diosol oil
orulsion or water only, This upward translocation, as ovidenecd by formotivo
offoct and often doath of the growing point and youngost loaves, occurrod ro-
gardless of whether cpplication was to bho basal, contral, or uppor thrce
loavess Callus formation of tho uppor stom was anlso common. Tronslocotion of
tho horbicido in tho non-~toxic o0il emulsion was furthor onhanced by cortain of
tho cmulsifiers, particularly Emulsificr Ha On tho othor hand, bosal transport
of tho horvicide appcarod to be no grecator with tho non-toxiec oil crmlsion than
with tho diosol 01l omulsion, Furthor work, hovrover, is ncoded in both labora=~
tory and ficld beforo theso translocation studics con be considercd conclusive,
(Southwostern Forest and Renge Experiment Station, Tucson, Arizona)

Rolationship of growth steagc to responsc of volvet mesquite trees followa-
ing folinge sproy application of 2,4,6-T¢  Roach, MNack B, and George L. Clen-
dening, Freguent-interval spray studies aimed at determining the growth stage
at which velvet mesquite (Prosopis juliflora var. velutina (oot.) Sarg.) is
most susceptible to foliage sprays of 2,L,5-T sster have been conducted on the
Santa Rita Experimental Range during eaci."nf the past three years,

The herbicidal solution used in all cases was 5,000 ppm AJE, 2,1, 5=-T
PGBE esters in a 1:l nontoxio oil/ﬁater emulsion,e In the 1950 and 1951 studies,
spraying was done on small trees, and complete, but light, coverage was obtainsd
with 200 ml, of solution, In 1952 larger, more representative size tress wers
sprayed. These required 500 ml, per tree for equivalent coverage. Application
was mode from a USur-shot" spray cen at LO-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 weres made at twice weekly intervols commencing at
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 cessation of growths In 1351, 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 were made




contlinucusly during the period between first leaf growth in the esrly spring
and early October when all pods had droppned and leaves were yellowing

Based on three years?! data, the period st which mesquite exhibits greatest
susceptibility to 2,L,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 vods 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 dctes for the beginning of this period were April 18, Yay b,
and dJune 21, in 1950, 1951, and 1952, respectively,

Among the factors bsing studied to determinre their correlation, if any,
with the growth stage at which the greatest suscoptibility to 2,5,5-T occurs
are {1) leaf moisture, (2) soil moistuvre, (3) air temperatures, (L) relative
hwnidity, and (5) leaf reactions to thes herbicide., There is some evidence that
rate of maturation of lecves and pods mey be associated with soll 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 ovresent data, the best date for spraying cannot
be accuratoly »nrodicted, However, the neriod of woximum susceptibility cen be
recognized at timo of attainment on 2 given site by noting the stage of growth
on the mesguites with respect to the status of pods as well as leaves, (South~-
westorn Forest ond Range Experiment Station)

Physical factors in phytotoxicity studies. Currier, H, B, In 1939,
Ferguson in Englaend pointed out that the toxicity of indifferent substances
(acting essentially in a physical manner) is wmore related to degres of satura-
tion in the diluent than to concentration, He also suggested that since the
chemical potentiasl of a toxicant is the same in all phases of a system at
equilibrium, one may determine the potential st the site of action in the cell,
even though this site be unknown, 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,C08% ml, in water, and approximately molar in paraffin
0il, 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 agueous solution the reverse is true,

There is good evidence that acuts hydrocarbon injury, the typical
response ‘to common weed olls, is due to an accurmlation and cytolytic action
in the external plasma membrane, resulting in an irreversible increase in
permeability, Different kinds of low boiling hydrocarbons seem to be structur-
ally indiffecrent, since apparent differences in toxicity can be explained as
due meinly to the influence of the diluent on activity.

Hydrocarbons ares promising tools in studying plasma memorane structurs
and permeadility, since they are non-metabolized, can be used as vapor or in
solution, exhibit & narrow concentration range, are rapid in effect, and site
of action is believed to be the protoplast surface,

In addition to pll effects on degree of dissoclation, and to direct
effects on membrane structuro and function, part of the activation or

0

2



http:membro.ne
http:c.:::.ta

deactivation effect of additives in an herbicidal solution may be a change in
activity of the toxicant, Thus, W, L. Miller in 1920 explained the fact known
already in 1895 that inorganic salts increases the toxicity of phenol-in-~water
solutions towards bacteria, (University of California, Sotany Department,
Davis, California)

The branch tip method of testing herbicides on woody Elants. Leonard,
0. A, Spraylng the tips of 51ngle branches of woody plants may give 1nformatzon
on (&) the effsct of the chemical upon the sprayed part and (b) the effect be=
yond the point of spray. This information may Le 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 e tag was
placed at the juncture betwsen 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 LO 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 merked variation in the reaction of different
branch tips, there woere no apparent differences betwesn the different treatments,
However, there were marked differences in the 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 shown in Table 1, Thesc same differencos
oxist in the case” in which these same spccises are killed in actual spraying
tosts., Only 22% of the interior live oak branch tips sprayed with 2,li=D showed
any effective translocation beyond the point of spray and only 29% of those
tips sprayed with 2,1;,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,),5-T, Those
results are similar to those that have beon obsorved in field tests, in which
therc was 1little difference between 2,;-D and 2,l,5-T; several treatments were
necessary in order to obtain a complete kill,

Blue oak, which is much essier to kill than interior live ocak, had 6% -
70% of the branches showing die-back beyond the point of spray, with tho die-
back avercging 12 inches, Again, as with livo oak, there vims little if any
differencoe betwson 2,4~D and 2,),5-T, which is about the same as was obtained
in actuanl tests wherc the entire plants wers treated,

Poison oak was the only species tested which exhibited marked trans-
location beyond the point of spray. It is interesting to note that 100% of
the brenchos had die-Dback beyond the voint of spray, Sixty per cont of the
branchos treated with 2,4-D died to the ground, and 68% of those treated with

h 5-T died to tho ground. The branches that were not killed to the ground
were killed back for an average distence of 15 inches with 2,5;~D and 20 inches
with 2,4,5-T. These tests are in line with folisge soray tests, where it has
been found that both 2,L-D and 2,l;,5~T are almost ecually effective against
poison oak -~ but two or more spray operations appear to be necessary to kill
all of the underground stems,

Other branch-tip s'tudies indicate that effective translocation in toyon
(Photinia arbutifolia) and black oak (Quercus kellogii) is intermediate between
interior live oak (Quercus wislizenii) and blue oak (Quercus douglesii),

e,
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A theory is developed which might be used in predicting some of the
recuirements for an optimwn herbicidal effect upon different species of woody
plants, (1) If a species exhibits very little translocation, then the esters
should bs superior to the salts and the eacids -~ if penetration is a problem,

An example is interior live oak, Poor translocation may be due to neatural
chemicals inside the leaves and the bark which absorb the 2,L-D and 2,l,5-T,
thus malking appreciable translocation impossible, Effective translocation ap-
pesrs to be the dominant herbicidal problem, (2) If a species exhibits moderate
translocation, then esters shovuld 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-~Cuoercus douglasii)., (3) If o specises exhibits
marked translocation, and penetration is not e serious problem, then the acid

or sult form should be best. Poison osk (Rhms divarsiloba) is a good example,
Penstration problems develop with most plants under some environmental condi=
tions and as the leaves become older, thus shifting the penetration requirements,
and the necessity for using esters,

Table 1. The effect of sproying the branch tips of scveral woody plants
with esters* of 2,l;~D and 2,L,5-T, on the percentage of stems showing die-back
teyond tho noint of spray. Treated i'ay 22, 1850, and tho data rcoorded on May

17, 1951,

Specics and Treatmont % of stems Lve, distance of die=
trected baclz boyond point of
. showing spray (for just those
dise-back plants showing die-baq&l
Intorior live oak (Quercus wislizonii)
Ave, 2,4-D 22 7 inches
Ave, 2,L4,5~T 29 7 inches
Blue ovak (Quercus douglasii)
Avee 2,11-D 66 12% inches
Ave, 2,4,5-T 70 12 inches
Poison oak (Rhus divorsiloba)
Ave, 2,1=D 100 60% dead to ground
Ave, 2,l1,5-T 100 68% desd to ground _
* Isopropyl and mixsd propylenc glycol butyl other ostors of 2,4-D and %TL,B-T

used at 5,000, 10,000, 20,000, and L0,000 pep.m. in water, 25% disscl oil

omulsions, and in diesol o0il. Tho above data reproesonts an averago of all

2,4=D and 2,l;,5~7 treatmonts, (University of California, Botany Depariment,
Davis, California)

Greenhouse tests with 2,Li-D and Eﬁg,S—T on bean plants. Leonard, 0, A,
This abstract is Go report the results of z number ol tests conducted or the
red kidney besn (Phaseolus wulgaris) under greenhouse conditions, The pro-
cedure was to grow the plents until unifoliate leaves had completely enlerged
and then to apply a lmovm quantity of 2,L-D or 2,L,5-T using a pivette graduated
in 0,01 ml, divisions, DBecause of limited space, the results will be summarized,




(1) Objective: to compare the efxecu of 2,4,5-T (propylene glycol
butyl ether ester) in dissel oil, Shell ineral Qeal 0il, Shell Tank Il'ixes ,
1, 2, L, and 5; also to compare the 10% and 1% 0il emulsions of the ebove oils
and the water emulsion with the straight cils., 0,01 ml. of 1% 2,),5-T acid
equivalent (100 garmas) was used on each bean plant, the droplet being placed
on the midrib of one of the primery leaves, Death of the bsan plants was used
as a oriterion of effectiveness, Resultst <the kill with diesel oil was faster
than with the other oils, but the final effect was about the same, The 10/ and
1% o0il emulsions were poorer than with the straight oils. Tho diesel oil
emulsions were superior to the othsr oil ewmulsionss The weter eimulsions pro-
duced the least effect,

(2) Objective: to determine the effcet of adding varying ouantities
of emulsifier (Griffin R-)00) to Esteron 2,)i,5-T in Shell Minersl Seal 0il,
10% and 1% Shell Minersl Seal Oil emvlsions and water, 0,01 ml, of 1% 2,l4,5-T
acid equivalent (100 gammes) was used on each Yean plant, the droplet being
placed on the midrib of one of the primary leeves, Rosults: wmost of the
plants died wvith the straight o0il mixtures, ihether extra emulsifier was added
or nots The 10% and 1% oil emulsions with the highest concentration of emulsi-
fier used (0.0%) produced kills that were inferior to that prodvced with the
straight oil mixtures, and lower cuvantities of emulsifier resulted in a re-
duced affect, The highest concentration of the emulsifiers in water increased
the effect of the 2,),5~T on the bean plants over treatments having lower con-
centrations of emylsifier but the results were voor in comparison to those
obtained using the strajight oil,

(3) Objective: to test tho effect of location of applied chemical on
its herbicidal offectivenscss, 0.0l ml, (100 gammas) of 1% 2,l;,5-T acid equiv-
alent in Shell Tank ix Wo. 1 was apvlicd (a) in the center of the blade, (b)
base of the blade, (c) %ip of blede, and (d) cdge of blade. Results: oppli-
cations to the tip end edge of the blades produced little effect on the bean
plants, Applications to the center of the blede and base of the midridb pro-
duced marked offects, killing most of the nlants,

Objectiver to determine the effect of the asmine (Formula Li0) with
and w1tnout Nonic 218 (0.1%) in water, acid (A.C,Ps 638) in weter, 2nd ester
(Esteron ten-ten) in water and in diesel 0il, using a concentration of 1% acid
equivalent of 2,4-D, 0,01 ml, (100 gammas) were placed on the midrib in one
test and 0.04 ml. (40O germas) on the ‘edge of the leaves in the other test,
Results: in general, 100 gammas of 2, b—D on the midrib prodvuced a greater
effect than 400 gammas of 2,L~D on the edge of the blade; however, this wes
not true with the amine of 2 JL=D, with which the greatest effect was produced
when the amine was placed on the edge of the blade, The addition of Nonic to
the edge of the blade produced an effect thal was superior to all other treat-
ments, The addition of the 2,4-D ester in oil to the edge of the blades
actually resulted irn the dealth of somo of UThe plants, which appeared to have
Deen due to the creeping of the oil along the veins to the midribs; however,
even ircluding these plants in the over-all cverages, the effect of the amine
plus Nonic wis still the best trentment (average fresh woeight of tho shoots
above the primary leaves), The ester in oil was by far the most effective
treetment applied to the midribs, (University of Californip, Botany Depart-
mont, Davis, Celifornia)
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Correlation of rate of 2,4-D-application on _cattails, physical prescnce
of .starch grains .in usuwal storagz organs and percentage carvohydrate 1 oven-
dry roots. Ovorn, E. T. Greennouse grown cattails, emerged 1060-140 cw
above the containcr water surface, vere sprayed in a manner to give complete
coverage with an ester and an amine salt formulation of 2,4-D at rates ranging
from 1.4 to 108.1 pounds per acre. Rhizome sections were taken simultaineously
from dormant field specimens, from cattails 6 wecks following aerizl herbicidal
application under grcenhovse conditions, and from untreated greenhouse controls.

Part of the cut rhizome material from cach treated and untreated tank
and from the dormant ficld condition was killed, embedded, and sectioned in
pareffin. The remainder of the rhizome material collectecd, and not used for
histological section preparation, was chemically analyzed for carbohydrate
content. In tabular form arce presented the starch grain and carbohydrete
findings on the treated cattail specimens.

Percentege
Average height carbonydrate
Pounds per above wvater Starch in oveu-dry

Plant specics acre 2,4-D linc cm grains roots

Typha angustifolia L. 0.0 0.0 _ Abundant 60.2

Narrow-lcaved 0.9 129.7 Abundant b3, 4
cattail 1.4 143,90 Present --

2.7 124.8 Abszint 31.7

5.4 126.6 Absent 27.9
27.3 125.8 Absent e

54.6 123.0 Atsant --

108.1 128.8 Absent 23.0

Typha latifolia L. 0.0 . 0.0 Abundant 50.97

Broad-lcaved ¢.0 131.5 Abundant 40.2

cattail 1.4 100.4 Present 29.8
2.7 1¢3.6 Bosent --

4.8 73.0 Absent 28.5

27.3 110.2 Absent 26.6

54,5 100.4 Absent 25.9

108.1 89.0 Absent 26.7

The table shows that in both svecics of cattails: (a) the starch
greins were readily used up cven vhen the lower concentrations of 2,4-D were
applied; (b) in guncral, the percentage carbohydrate decrcased as the higher
guantity of 2,L-D per acre was applicd; end (c¢) from a standpoint of the
relative amount of carbohydrate ia the roots of treated plants, there was
lit.le or no increascd effectivensss with the increase in quantity of 2,L-D
applicd.

This study emphasizes the fact that relatively small quantities of
2,4-D per acre, uscd at the correct time of plant development, with adcgquatc
cosolvent or wetting agent present, are aedeguate to have a pronoucced cifect
on the rceduction of starch grains and associated carbohydrates in cattail
rhizomes which affcct regrowth potentizl. (Contributed by the Division of
Weed Investigations, BPISAE, USDA, in cooperation with the Bureau of
Reclamation, USDI.)
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Control of nutgress with soil fumigants. Day, Doysie E, and Robert
C. Russell., lutgrass, Cyperus rotundvs, fails to respond to the usuval
chertical and cultural control methods because of its highly resistant tuber
system., Fumigation by methyl bromide and chloropicrin kills the tubers thus )
securing complets 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 in air) methyl bromide after
an exposure of 2 hours, Lower concentrations recuired fumigation for increasing
time intervals up to 36 hours at 0.6%. Fumigation was not greatly affsected by
variation in temperaturs., Presence of moist soil or water in the fumigation
chamber exsrted protective action against the fumigant presumably by absorbing
the fumigant, .

& large numver of halogenated hydrocarbons were scresnsd for toxicity
to nmutgrass bLtubers, Of these, trimethylene chlorobromide, ethylene chlorobromide,
sthylene dibromide, 1,1,2-tribromoethanc, browopicrin, 2,3-dibromoyproncne,
ethylene bromohydrin, tetramethylcno bromide and l-chloro, 3-browmopropens were
found to be toxic to the tubers in low concentrations, Commercial formulations
of liquid fumigants were tested both in the laboratory and in thc field, If~
foctive matcrials were ethylene dibromide (85%), chlorobromopropens {CBP-55),
and dichloropropenes (DD). Theso materials %ill nutgrass when apalied at ratos
of 60, 80, and B0 gallons per acrc respectively. Carbon bisulfide and a com-
mcreial forrwlation of dichlorobutoncs weroe not highly toxic to the tubers,

Under ficld oconditions, it is difficult to obtain a sufficient concentra-
tion of fumigant to kill tubers containod in tho top layer of soil, In dry,
well~tilled soil in Southern California during the summcr, surface tubers of
C. rotundus will bo killcd by desiccation obviating the nocessity of obtaining
Toxic concentrations of fumigants at the surface, (Univorsity of Colifornia,
Citrus Exporimont Station)

Use of 2,L~D-1C1l in studying solubility of 2,4-D in certein solutions
usad in the preparation ézfglant histological sections, Oborn, E. T, The
presence of radioactivity in killed, embedded histological sections after
previous treatment with 2,4-D-1Cll was investigated, Autoradiograms were
made on plant components situated imnmediately adjacent to the area from
which leal, petiole, and stem transverse histological sections were taken,
Specimens were killed either by chromeacetic acid or by formeldehyde-alcohol-
acetone mixtures, In either case, usual procedures for dehydration of
specimens by aleohol 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 wers made aftor completion of counting, Radipactivity in the thin
sections was investigated by counting specimens in the proportional counter,
and by malking e 3-week exposure to Kodaek ¥o Screen X-ray film. Untreated
control material waa processed in a like manner,

The major portion of 2,L=D-1C1l was removed in the killing solution,
Radioamctivity was present in greater quantities in the dehydrating than in
the clearing solutions, In spite of these extractions by the solutions usad
to process the histological sections, definite svidence of radioactivity was
prosent-in autoradiograms made of the completed thin sections, (Contributed
by the Division of Weed Investigations, BPISAE, USD4, in cooperation with
the Bureau of Reclamation, USDI,)
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Some effects of CHMU and 2,4-D upon the nitrogen uptake and reserve sugars of
bean and sunflower plants, Piper, K., C, and Frved, V. H. The purpose of this
work was to further investigate the effects of N (p-chlorophenyl) ¥ N' dimethyl
urea (CMU) and the isopropyl amine salt of 2,l-cichlorophenoxyacetic acid (2,4-D)
upon the nitrogen uptake and reducing sugars of bean and sunflower plants., Since
the apparent symptoms of both CMU and 2,4-D poisoning seem to show nitrogen defi-
ciency, research wes 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 grown in one-half pint
size Sani-Pak containers. These contained a nutrient medium in which a quantita-
tive measurement could be made of the nitrate ions present. Some plants were
treated with a 500 ppm solution of 2,k-9 and some with a 2000 ppm solution of CMU,.
Two weeks after treatment the plants were harvested.

The analysis of the nutrient medium before and after treatment showed that
both CMU and 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 plant species and treatments.
(Contributed by Oregon Agricultural Experiment Station)



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 ars also reported. Endothal, sodium acid cyanamide,
and sodium monochloro acetate were promising on crimson clover, Sodiuwm 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 arundinacie). Furtick,
V. R., and Freed, V., H, As a follow-up to prejiminary work started in 1951 sev-
eral of the more promising chemicals were sprayed on a field of row Alta fescue,
using plots 2 rcws wicde and 130 £t long, to detemine the effect on moisture con-
tent of the seed at harvest time, Application was made on July 3, 1952 during a
period of hot dry weather. 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 sodium monochloro acetate at LO 1lbs per
acre, followed by aromatic weed oil at 4O gallons per acre. The moisture content
of the harvested seed was reduced from 27,18% in the check to 14.6L% by LO 1lbs
of sodium monochloro acetate. The moisture content where weed oil had been used
at LO gallons per acre was 17.97%. All materials were applied using a volume
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 cdetermination., Their rating on percent top
kill followed closely the moisture content of the harvested seed. Sodium mono-
chloro acetate at LO lbs per acre gave complete top kill in 3 days 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~harvegt maturation of crimson clover. Furtick, W. R. and Freed, V. H.
One square rod plots were sprayed with various contact herticides to detemmine
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, h, and 6 1lts in 80 gallons of water and at L 1bs in 20, 4O, and 80
gallons of water., Endothal was used at L 1lbs per acre in conbination with sodium
acid cyanamide at L0 1bs per acre and ammonium sulfate at 8 lbs per acre. In
addition sodium acid cyanamide was used alone at 10 1lbs per acre. Other materials
used were sodiuwm monochloro acetate at U0 1lbs per acre and pentachloro phenol at
10 1bs per acre. Samples were harvested from the plots one week after application
and the seed threshed from the samples. Both the vegetative material and the
seed were immediately dried separately to determine the moisture content of each.

The only appreciable reduction in moisture content of the vegetative por-
tions resulted from the use of sodium monochloro acetate at LO 1bs per acre. The

moisture content for the check was 55.9% as against 3L.89% where LO 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 1L.33% where 6 lbs of
endothal had been used., The second best treatment was sodium monochloro acetate
at LO 1lbs per acre with a moisture content of 1L.85%, Sodium acid cyanamide
used alone at LO 1bs per acre give a2 moisture content of 15.45%. All material
gave a moisture percentage lower than the check except endothal at 2 1lbs 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-narvest 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 lbs per acre. The mois-
ture content resulting from endothal at L 1bs per acre was 23.46% and for sodium
pentachloro phenate at 30 lbs 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 grasses 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 Ixperiment 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 canvas and a lot which was threshed from the pods.
A1l 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. 1In 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 shattersd lots.,
60 1bs of sodium acid cyanamide per acre increased the germination of the threshed
lot 7% above the check while the germination of ths shattered lot was LZ higher
than the check. Six 1lbs of endothal per acre gave corresponding L% 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 aif-
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 1lbs 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 vegeta-
tive maturation and more of the pods shattered before the counts were made.

(J. J. Astor Experiment Station, Astoria, Oregon)



PROJECT 1L, NOMENCLATURE 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 terminology, especially
for the newer herbicides which are being formulated from organic com-
pounds, The present system of using abbreviations of the compounds,
€8sy 2,4~D, 2,4,5-T, PCP, MCPA, TCA, MH, PMA, DNOC, DNOCHP, DNOSEP,
and DNOSAP, is believed by many to be inadequate and inconsistent and
to be perplexing and confusing to the ordinary layman and the common
usexr, 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 & system 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 Committee on Terminology, Northcentral Weed
Control Conference, QOklahoma 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 Weed 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
cormittee will cooperate with other Regional Committees in an attempt
to develop some type of uniformity and to profit by the experiences of
otherss Unfortunately, your committee did not have sufficient time to
draft a set of recommendations on terminology for consideration by the
Research Section at the Bolse meetings. However, such recommendations
undoubtedly will be submitted for official action at the regular meeting
of the Western Weed Control Conference in 1954, If the Research Section
so desires, suggested recommendations on terminology could be submitted
to all members prior to the 195L meeting for use in the preparation of
individual contributions for the Research Progress Report,

With respect to nomenclature and classification of weedy plants,
this committes is attempting to publish an approved list of common and
Latin names of significant weed species and other plants of concern to
the Western Weed Control Conference, Unfortunately, Dr., J. 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 ifr. Bruce Thornton and
Dr, H, D, Harrington of Colorado A & ii 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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