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Colorado. Winety percert control was obtained with one aoplication of two
or four pounds per acre. ATA and the polycnlorobenzoic aclds did not give
satisfactorr controls The 2,3,6~TBA, however, was highly effective, giving
90 ard 100 percent control at iten pounds ard twenty pounds per acrs respece-
tively.

Perermial Orasses

Bermuda Grass (Cynodon dactylon). A comparison of dalapor with ATA
for the control of Bermuda grass was conduveted in Califorwnia. Control
obtalined from single treatments of both dalapon and ATA were generally satw
isfactory at rates above six pounds. ATA and dalapon gave egual results a
comparable desages. EBqual or better results were owtained from a sirgle
apolication of a given amount of chemical than from multiple applications
amounting to the same total dosage.

Tests in California with aromatic weed oils show that the element of
control is more a function of duration of the program rather than the rnumber
of treatments. However, the timing is important in securing maximum effsc-
tiveness from a given number of oil sprayings. A total of six treatments
with aromatic oil at one week intervds gave only a 2 vercent control of
Rermuda grass when compared to 81 percent cortrol for the same number of
treatments when spaced at two week intervals. Four treabmsnts spaced at
three week intervals provided 72 percent control.

Foxtail Rarlev- {Hordeum jubatum). In Nevada, mowing foxtail barley
when heads appeared and again approximately one month later prevented heade
ing of foxtail in pastures and appeared to be a good method of controlling
encroachment of this weed. Tests in 1957 showed that rotational grazing
could accomplish the same resuvlt when the pastures were heavily stocked dure
ing the critical periods mentioned in the previous test. Light stocking and
continuous grazing did not provide as good conirol.

Studies conducted in Newvada on high water table lands show that the

establishment of suitable competing pasture plants coupled with proper fer-~
tilization can be a practical method of eliminating foxtail from such pas-
tures,

Tnvasion of Herbaceous Perermial Weeds
and Cost of Prevention of Their Spread

The Bureau of Reclamation, Columhia Basin Project, reports little move-
ment of Russian knapweed, wild morning glory, and whitebop to new irrigated
areas from infested land inundated as part of an egualizing reservoir. In
the inundated area, weeds were sprayed by aireraft and ground rig with 2,4 -D
two or three times a year until the reservolr was filled. Although studies
have shown that seed viability is not lost by immersion in water for several
vears, these perennial weeds have not been observed to encroach on the new
farm land irrigsated from this project. Some movement of weeds has cccurred
a few vards from old farmland infestations where soil had been moved in
excavation of canals. Preventing spread of persmnial weeds can be done quite
economically if areas are carefully watched and new patches eradicated.
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ive with the triazole. In other tests amino triazole and the 2,3,6-benzoics
have avpeared about equally effecltive with hoth heing more effective than
2,1=D, Some benefit apoears to result from combining TBA with ATA, and ATA
with 2,L-D on the basis of the amount of material required, but combining ATA
with 2,=-D indicates but little if any henefit. (Colorado Agricultural
Exveriment Station).

The effect of several herbicides and subsequent plowing on the control

of Carada thistls. Erickson, Lambert C. Herbicide *reatmerts applied to

Canada thistle in June of 1955 showed the following results in June of 1956:

Material or mixture, % change 1in
active ingredient ver Acre  stand density
2,h-D amine L 1bs. -30

MCPA amine & 1bs. -2

MCPA  amine L 1bs., plus

ATA 3 lbs, +10

MCPA amine § 1bs. vlus

ATA 3 1bs. -31

ATA 3 1bs. =52

A sliehtlv revised study June 1956 to

-

July 1957 gave the following results:

ey

Material or mixtures, % reduction
active ingredient ver Acre in stand
1.5 1bs, 2,h-D amine plus
0.5 1b., ATA apolied 3 days later =13
2 lbg. ATA ~18
2 1hs. 2,4-D amine plus
1 1r. ATA applised 3 davs later -32
T Ins. (L to 1 ratio MCPA to ATA) ~33
L Ins, ATH -&8
I 1bs, 2,u~D anine -3
5 Ibs., ATA —55
01Ins. 2y~ amine plus
2 1bse. ATA anplied 3 dawys later -35

The results from both these stulies show that there is no merit in com=
birming ATA with other herbicides., In fact there is evidence of antagonism in
these mixtures whether aonlied singly or combined.

A further study on the influence of plowing at intervals alter treating
gave the following results:

Average reduction from all sbove treatments, plowed 5 days later-10%

Average
Averarce

These

than 12 days following the chemical applicationa

reductions from all above treatments, plowed 7 days later-39%
reductions from all above treatments, plowed 12 days later-i3%
res»lts indicate that Canada thistle should not be plowed earlier
(Idaho Agricultural Experi- -

ment Station.)
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Gal, ILbs. % ILhs. Z  Ibs. %  Lbs, %

HQO Herb., PRe= Herb. Re= Herb. Re~ Herb, Row
Herbicide Test Acre Acre duct. fere duct. Acre duct. Acre ducte
PRA M103 L/ I 160 20 504 LO 100% 80 100% 160 100%
- IT 140 1o 60% 160 95%

Baron 5/ I 160 Lo  80% 80  90% 160 100% 320 100%

IT 160 Lo 202 80  Log 160 90% 320 90%
Notes Rates of herbicide based on active ingredients.
1/ Mixture of borate, sodium chlorate, and mornuron. Z/Mixture of borate and
§;h-D. 3/Predominantly 2,3,8-trichlorobenzoic acide L/ Polychlorobenzoic
acid, principally 2,5-di, 2,3,5-tri, 2,3,l,5-tetra, and 2,3,5,6-tetra,
5/Erbon.

In gensral, the benzoics appeared to be less effected by the more
difficult terrain afforded by the steep railroad embarkment than the other
materials, with the exception of the Chlorea which showed to an advantage,
indicating ‘terrain may not have been the only factor involved. {Colorado
Agricultural Experiment Station).

Results of foliage treatments of Russian knapweed (Centaurea picris) with

amino triazole, chlorinated benzoic acid and 2,li«D formulations, Thornton,
Bruce J. This test was located in the san Luis valley at the margin of a
field, the upper half of each plot next to the fence being unplowed and the
lower half having been plowed and planted %o grain in the spring. No differ-
ence was noted in the results on the resulting two types of growth. The
stard was heavy, plants vigorous, 15 to 30 inches tall, and in late bud to
early bloom stage. The applications were made on July 25, 1956, Materials
used, rates of application, and results, as determined one year later, are
presented helow,

Gale Gal. Ibs. % Lbs. % Ihs. % Ibs, 4
H,0 0il Herb. Re- Herb. Re= Herb. Re=- Herb, Re-

Herbicide Acre Acre Acre duct. Acre duct. Acre duct. Acre duct.
Anino triazole £0 2 0% It 0% & 0% 8 0%
TRA 1281-8 1/ 80 5 652 10 8% 15  95%¢ 20  98%
TBA 1281-S Lo 5 - 10 40% 15 95% 20 95%
TBA 1281-AN 2/ ho S 354 10 85% 15 984 20 100%
PBA M103 3/ 80 5 102 10 104 15 704 20 90%
PRA M177 L/ 80 5 704 10  30% 15 Lo 20  80%
ACP 17 127 5/ 80 2 60% L 90%
2,4=D B.ester 80 2 60% L 80%

Notet Rates of herbicides basis active ingredients.

1/Predominantly 2,3,6~trichlorobenzoic acid, agueous type. 2/Same, 0il type.
3/Polychlorobenzoic acid, principally 2,5-di, 2,3,5-tri, 2,3,li,5-tetra, and
2,3, 5,6=tetra. i/ Polychlorobenzoic acid, principally 2,3,5= and 2,3,6-tri.

‘ EZButoxy ethanol ester.

{contimied on next page)
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The results are somewhat in variance with those of similar tests in that .
M177 generally has been somewhat more effective than M103, which waz attri-
buted 1o the presence of 2,3,6-tri. Repeat applications were made as warranted
by regrowthe. (Colorado Agricultural Experiment Station)a.

Results of foliage treatments of leafy spurge (Buphorbia esula) with
amino triazole, chlorinated henzoic and 2,i-D formulations, and three combi~
nation applications, Thornton, Bruce J. This test was located in North
Central Colorado on an undisturbed area., The stand was uniformly heavy,
plants vigorous, 15 to 20 inches tall, and in bloom stage. Soil moisture
was good, The applications were made on May 31, 1956. Materials used, rates
of applications, and results, as determined one year later, are presented
below.

G'alo Gal, ngp % LIbse % Lbse %

H»0 0i1 Herb. Re~ Herb, Re= Herb, Re=-
Herbieclde Aere Acre Aere duct. Acre duct Aere ducte
Aminc triazole L0 L 80% g 50%Z 16 A5 .
TRA 1281-8 1/ Lo 5 hsg 10 859 20 959
TBA 1281-AN" 2/ 20 g 204 10 80% 20 80%
PBA M103 3/ ~ Lo g 154 10 hog 20 90%
24li~D B.ester Lo 2 15% b 10%
2,i=D Amine Lo 2 35% L 20%
ATA ~TRA Lo c-5 75%
ATA = B.,ester ho 52 75%
TRA = B,ester Lo S 354

Notes Rates of herbicides basis active ingredients,

1/Predominantly 2,3,6~trichlorcbenzoic acid, aqueous type. 2/Same, oil typss
3/Polychlorobenzoic acid, principally 2,5-di, 2,3,5-tri, 2,3,h,5-tetra, and
243,5,6-tetra,

At the highest rates used not a great deal of difference is evidenced
in the effectiveness of the amirno triazole and the three berzoics. At the
lowest rates used the amino triagole is defiritely more effective, with the
benzoics showing progressively less effectiveness in the order in which they
appear in the table., Repeat applications were made as warranted by regrowths
(Colorado Agricultural Experiment Station).

Control of leafy spurge with ATA and 2,h«D, 1957, Baker, Laurence Q.
In June 1955, 3 amino-l,2,i~triazole (ATA) was applied to leafy sourge at
rates of 5 and 10 pounds ver acre on triplicated square rod plots. 2g4=D
was used at a 3 pound rate as a supplement to certain ATA treatments. In
June 1956, half of each plot was retreated. Observations made on regrowth
in 1957 showed that all ATA rates had reduced the stand of leafy spurge by
at least 65 percent from the original treatment. Two annual 10 pound ATA
treatments provided no better control of spurge than half that rate but did

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

Treatments with 2,L«~D only were considerably less effective, at the

rates used, than when ATA was used inmnjunction with 2,h-D, Results from
certain treatments in this test follow. No explanation is available for the
large regrowth on the treatment with ATA at 16 pounds followed by 2yli=D.
Most of this difference occurred in one revlication,

"1955 1956 Average percent
Chemical Rate Chemical Rate regrowth 1957
ATA 5 ATA 5 12
ATA 5 untreated : 33
ATA 10 ATA 10 12
ATA 10 untreated 20
ATA 5 2,4=D 3 12
ATA 10 2,h=D 3 25
2,lL-D 3 2,L-D 3 80
2,4 =D 11 2,51=D 13 100
Check - = omem _ 100

-

Even where grass was injured by two ATA treatments it was much more vig-
orous when ever the stand of leafy spurge had been reduced by 50 percent or
more. Final elimination of the remaining spurge plants should be much easier
with increased grass competition. (Montana Agricultural Experiment Station,
Bozeman, Montana),

Results of foliage treatments of whitetop (Cardaria draba) with 3 aming=
1,2,iFrTazole, chidrinated benzoic acid and Zeli=D formulations, and combin-
ations.  Thornton, Bruce J. This test was located in North Central Colorado
oon an undisturbed area, The stand was uniformly heavy, plants vigorous, 12
to 18 inches high, in bloom, Soil moisture goods The applications were
made on May 30, 1956, Materials used, rates of application, and results, as
determined one year later, are presented below,

Gal. Gal. 1Lbs,. % lbse % Lbse %

o0 0il Herbe He=~ Herb, Re«  Herb. Re=
Herbicide Acre Acre here duct. Aere duct, Aere duet.
Amino triazole JITe) L 65% 8 80% 16 70%
TRA 1281-8 1/ Lo 5 0% 10 20% 20 70%
TRA 1281-AN 2/ 20 5 0% 10 10% 20 Log
PRA M103 3/ ~ L0 5 0% 10 259 20 50%
2,1<D B.ester Lo 2 50% h 15%
2,1-D Amine Lo 2 704 h 30%
ATA - TBA 110 L-5 65%

(contimed on next page)
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Gale Cal, Lbs, % Lbs. % Lbss %

Hs0 041 Herb, Re- Herb. Re- Herbe Re-
Herbicide Aere  Acre Acre  duct. fAcre duch, Acrs duct,
ATA - Boester 2,i=D L0 h=-2  50%
TRA = B.ester 2,h<D hO ' 5?2 25%

Note: ERates of herbicides basls active ingredients.

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

fype. 3/Polychlorobenzoic acld, vprincipally 2,5-di, 2,3,5-tri, 2,3,L,5-tetra,
and 2,3,5,6-tetra,

In this test amino triazole appears generally more effective than the
benzoics or the 2,4-D formulations, with results as a whole being unsatise
factory. No particular benefit resulted from any of the combinations used,
The marked ineffectiveness of the 2,1=D formulations would appear to indicate
that the plants were toc far advanced for best results, at least with respect
to 2,h=D. (Colorado Agricultural Experiment Station). ‘

The effect of several chemicals on White top, Alley, He Ps Duplicate
% 80. rod plots of White top (Cardaria drapa) were treated June 8, 1956
with various chemicals and rates as presented in attached table. All chemi-
cals were avplied with a knapsack sprayer in a total volume of LO gal. water
per acre. Weed counts were made before chemical application and again one
vear followirg application. Counts were made by locating three sg. fte
quadrats diagonally across each plot. The addition of a wetting agent ine
creased the effectiveness of both the 2,liaD ester and 2,L-D amine applica=
tions, Four vounds of the ester or amine at L 1b/4 vlus wetting agent gave
a 90 percent reduvection in White top stand., For complete control 20 1b/A of
the 2,1«D amine or 10 1b/A of the ATA (amino triazole) was required. The
powder formulation of ATA was considerahly better than the liquid ATA (ATA
889) at egquivalent rates, All other chemicals used in the experiment were

ineffective in reducing the stand of White top. (Wyoming Agricultural Exper—
iment Station)

/ Percentage Control

Chemical ¥ Rate/Acre Fove T Bop. TT Av.
2,51-D Bster 10 100 97 98,5
" 20 93 100 96,5
" P 33 0 16,5
" Iy G2 35 63.5
" & wet 2 97 0 48,5
& wet o 92 88 90.0
2,1=D Amine 10 90 100 9% 0
" 20 100 100 100,0
" Lo 100 100 1000
" &0 100 100 100,0
w 2 0 0 0.0
n Iy 56 0 28,0
" 2 wet 2 O 0 0.0

(continued on next vagse)
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1/ ‘ Percentage Cortrol
Chemical = Rate/Acre FeDe L Rep. 11 Ave
2,1=D Amine & wet N 33 86 89,5
ATA 1 0 o 0.0
" 5 77 o 78.5
" 10 S100 100 10C.C
Iy (MCPB) 2 0 0 0,0
}..L 8] 0 Ooo
i (2,4 -DB) 2 0 15 7.5
I 0 0 0.0
ACPH-103-4 2 0 20 10.0
h 0 O 0.0
ACPM-177 2 0 0 0.0
, L 0 0 0,0
ACP-889 5 €8 55 61.5
10 100 L 80 90,0

lfésh-D ester-propvlene glvcal butyl ether ester
2,1=D Amine~Alkalamine salts (of the Ethonal & Isoproponal series)
ATA=3=amino=1,2,i triazole
i (MCPR) - = (2-methyl-l chlorophenoxy) butyric acid
L(2,li-DRYi=(2-k ~dichlorovheroxy) butyric acid
ACPM=103=A=trichlorobenzoic and tetrachlerobenzoic acid and isomers of
these
ACPM-177-8Q percent of 2,3,6=trichlorobenzoic acid
ACP-889-2 1b/gal 1iouid 3-amino-l,2,li-triazole
ATE-¥CP-~

Effects of four herbicides on the control of peremnial ground cherry,
Physalis subglabrata, Schaeffer, Ralph J., and Erickson,.Lambert C. Perene—
nial ground cherry is estimated to infest about Ui,000 acres in Idaho, and
further, it is estimated that about half of this acreage has heen infested
since the advent of 2,1-D, This study is invprogress on idle farmland which
is irrigated intermittently but inadequately. The original hsrbicide treate
ments were applied in June 1956, Root damage data were takern in Octobsr 1956,
and regrowth data were taken in Jure 1957. The so called 2,L-D, top kill
data were obtained 6 weeks after the 1957 treatments were applied. Thesae
ware made at the original rates,

2,4=D Amine was the least effective chemical used on perennial ground
cherry, resulting in stand reductions of 16, L0, 30 and 70% respectively
from the 2, b, 8 and 80 pound per acre rates. Root injury did not exceed
10" in depth on any 2,L~D treatment.

2,li,5=T gave the greatest overall stand reductions: These were 83, 96,
i, and 94 % resvectively for the 2, i, 8 and 80 1b. per acre rates. Top kill
from similar 1957 treatment ranged from 90 to 95% regardless of rate. The
two lower rates gave the greater root damage. The 2 1b. rate produced severs
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reot decompos 1f1o down to 2", Decomposition at the i '1b. rate progressed
down to J}" "6 & ard 80 1h, rates nroduced severe in njury down to 18%,
Comnlete root mecamposztzon‘was common to a denth of 12" at 8 1h. rate and
7 inches at the QO 1b. rate,

OW 2,1 ,5-T, Reduc-

”"‘J

QQ E=TP-Stard reductions were even greater than i
tion in utaﬁd amounted to Sh¥ at the 2 1b. ratey and 95% and 07% respectively
for the & and 80 1b. rate. Top kill from the 1957 treatment was only 10%
for the 2 and II 1b. per acre rates, and 35% for the & lb. vﬂ%e, Only one
plant could he found on the three plots again treated at the 80 1h. per acre
rate, Comparatively, roolt damage was less externsive and less SevVere. Root
damage was observed only down to the 10" level on the 2,4 and 8 1b. per
acre plots, with damage to orly 3" at the 80 1b, per acre rate.

J O

Amino Triazole-The greatest stand reduction resulting from any of the
herbicides and rates tested was obtained by 8 lbs. per acre of amino tria-
zole. This resulted in a reduction of 98% and a 92% rednection at the b 1b,
rate. Tovr kill from the 1957 treatments were only 5 to 10% at either rate.
Poot damage was only slight and reached no deeper than 10%, with no complete
root kill articipated. (Idaho Agricultuvral Experiment Staticn)

The ability of perernial ground cherrv roots to initiate buds from root
semenrts taken st twelve soil depnths.  Schaeffer, Ralph J. and Erickson, .
Tanbert Ce This study was to determine the ability of reremnial ground cherry
roots to initiate buds from several soil depths, or distances from he Crown.
Poot samples were taken on Cetober 12, 1957, to a depth of 36 inches. These
were cvt into 3 inch segments and nlqtied in flats in the greerhouse or Octo=
ber 1, 1957. Eleven to thirty-five segments were collected from each depth
with each deoth group placed in separate flats. Emergerce readings wers
begun one month after vlarting. No a*tempt was made to count the number of
shoot buds at the time of the nlanting. Some flats have produced more shoots
than the oripginal rmber of root segments planted. Two months after plant-
ing there was a marked differerce 1n plant vigor, with the segments from the
upper levels being the most advanced. The first blooms were initiated seven
weeks after planting, and first appeared on the planits originating from the
root segments taken at the three inch depth. The percentage of shoots arig-
ing from the rescective root segment depths are as follows:

3n 96% igw 73% a7 0%
én 116% 18n 539 30 €3%
A 73% 21w hlf 33 A %
1om 89¢ olpw 8l g 36u 624

This study indicates that perennial ground cherry roots are capsble of

initiating buds and shoots from roots at all depths of soil studied in this
experiment.
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The use of competing speciss and fertilizer practice for controlling
foxtail barley (Hordewm jubatum) on high watertable lands. Cords, HaP,
The permanent watertable in the aresa selected for this study fluctuates
between three and four feet below the surface. However, because of current
and past irrigation practice, the wetertable level rises almost to thé sur=-
face after each irrisation and orly slowly falls to the equilibrium level,
This condition, coupled with past grazing practice, had allowsd foxtall bar-
ley to become the dominant species with scattered plants of other weeds such
as curly dock and of perennial bunch grasses and strawberry clover. The
plot area was plowed in the fall of 1956. Five grasses and three legumes
were seeded in pure stards, each by three seeding methods, This report will
be concerned with the effsctiveness of the various specles in suppressing
foxtail under two fertility levels=-low available nitrogen and moderately
high available nitrogen. The native levels of phosphate and potash were
both high. The soil is non-saline and moderately alkaline.

In those zrass plots with adeguate stands, nitrogen fertilization
resulted in lower foxtail infestation., In addition, fertilizer treatnent
produced more forage at an approximate cost of $10.00 per additional tons
This relationship held true for both the June arnd September cuttings. This
firding is contrary to res»lt obtained in the greerhouse the previous winter
and reported in the 1957 Research Progress Report. Nitrogen treatment, as
expected, had no effect on the legimes. .

At the time of the June cutbing, the alfalfa plots had the lowest per
cent foxtaily followed by tall wheatgrass and tall fescue., However, high
watertable conditions later in the swmmer resulted in severs thimming of the
alfalfa stands and a resulting increase of foxtall. At the time of the fall
cutting tall fescwe was by far the best species for suporessing foxtail,
Orchardgrass and tall wheatgrass followed next, and alfalfa was among the
poorer competitors.

The preliminary results of this study indicate that establishment of
suitable species coupled with proper fertilizer practice are practical methe
ods of converting high watertable pastures of this sort from foxtail patches
into profitable producers of forage.. (Nevada Agricultural BExperiment Sta=
tion.)

Mowing and pasturing for cortrol of foxtail barlevy (Hordeum jubatum),
Cords, H. P.  Previous resvlts have shown that two mowings-~the first at
the time the first heads appear and the second approximately a month later-
have almost entirely preverted heading of the foxtail. In the spring of
1957 an experiment was designed to find whether the same results could be
obtained by vasturing. A nine-acre area heavily infested with foxtail was
divided into four pastures, two of which were lightly stocked and grazed
continuously, and two of which were heavily stocked during the critical per-
iods mentioned above. Evaluation was made by counting the mmber of foxtail
spikes in a 9.6 square foot frame. wenty-three of these counts were made
in each of the pastures in July and agair in October. In July, the number
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of heads con the pastures grazed rotationally was about 8 per cent of those
on the pastures grazed continuously. After this evaluation, all pastures
were mowed. Only a relatively few heads were found on any of the pastures
in October. This study will be contimed to delfermine the long-time effect
of these practices. (Nevada Agricultural Experiment Station),

Chemical control of hlue flag (Iris missouriensis). Cords, H.P.
Tn the spring of 1956 an experiment was hegun invelving six chemicals each
at three rates and applied at each of three dates. The area selected for
the study was in a webt pasture. The vegetation was a mixture consisting of
peremnial grasses, 30-50 per cent, sedses (Carex spp.) 5-15 per cent, peren=
nial clovers, 5-25 per cert, peremmial broadleaf weeds (dandelion, plantain
and dock) 5-10 per cent, and blue flag, 10-L0 per cent. The area was pro=
tected from grazing during the course of the exveriment. The dales were
selected on the bhasis of phenclogical stage of the blue flapg and were early
vegetative stage, bud stage and Just poste-bloom. The wvegetative stage appli-
cation was not made until the sprine of 1957. A1l plots were evaluated just
hefore spraying arnd azain twelve morths later by means of visval extimates
of three independent observers., PResults of the bud and post-bloom stage
applications are given below.

Percent reduction of Iris
as influenced by various chemical treatments

-

Time of Application

Chemical Treatment Bud Stage After Bloom
Dalapon, 10 1b./Acre 96 99
Dalapon, 20 1b./Acre ' 99 100
Dalapon, L0 1b,/Acre 98 100
ATA, i 1b./Acre 27 51
ATA, 8 1b./Acre 21 12
ATA, 16 1b./Acre Ox% 14
2,l-D, 1 1b./Acre LS 59
2,i-D, 2 1v./Acre 63 8o
2,1-D, i 1b./Acre 77 38
2,i,58-T, 1 1b./Acre 35 26
2L ,5-T, 2 1b./Acre Lo 31
24l 55=Ty LI 1ba/Acre 72 66
2=(2,l ,5=TP), 1 1n,/ Acre 57 G
2=(2,l1,5=TP), 2 1b,/Acre 33 3l
2-(2,1i,5-TP), It 1b./tcre £2 13
YMomron, 10 1h, /Acre 31 11
Mormron, 20 1b./ Acre 3 553
Moruron, L0 1h,/Acre 20 5
Check, no treatment 1.7
#Increase

The dalapon treatments, while effective against the blue flag, were mwn-
desirable in that the perermial grasses were severely thimmed with a resuli-
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ing increase in the sedges and peremmial broadleaf weeds., Four pounds per
acre of 2,L-D applied post-bloom appeared to be the most effective treat-
ment when all factors were taken into consideration. The effect of treat-
ment on the clovers could not he determined, since the clovers virtually
disappeared in all plots, probably as a result of competition from the grasses
due to protection from grazing. (Nevada Agricultural Experiment Station].

Results of foliage treatments of mouse-ear poveriyweed (Iva axillaris)
with amino triagole, chlorinated benzoic acid and 2,4-D formulations.
Thornton, Bruce d. This test was located in the Lan Tuis Valley on an un-
disturbed area. The stand was uwniform, fairly heavy, plants vigorous, 12 to
14 inches tall, lower flowers forming seed. Soil moisture goods. The applie=
cations were made on July 30, 1956, Materials used, rates of application,
and results, as determined one year later, are presented below.

Gal, Ibs. % Tbse % Lbs. 4 1bse %

Hs0 Herbe Re- Herbs Re~- Herb. Re~ Herbs Re=

Herbicide Acre Acre duct. Acre duct. Acre ducts, Acre duct.
Bmino triazole RO 2 50% I 70% 5 0% 8 50%
TRA 1281-8 1/ 80 5 70% 10 9% 15 100% 20  100%
PBA M103 2/° 80 5 10¢ 10 0% 15 50% 20 60%
PRA M177 3/ 80 g 104 10 LoZ 15 60% 20 60%
2,i-D B.ester 80 5 ‘ 2 90% k %0%
2,4=D Amine 2 90% L 90%

Note:r Hates-of herbicides hasis active ingredients.

l/PredOmwnantlv 2,3y6=trichlorobenzoic acida. 2/Polvcalo“obeP201c acid, prin-
civally 2,5-di, 2,3,5-tri, 2,3,L,5-tetra, and 2,3,5,6-tetra. 3/Polychlor-
benzoic acid, DTl“Canlly'E 3,5- and 2,3,6-tri.

In this test the amino triazole and the polychlorobenzoics are definitely
inferior to the 2,3,6-trichlorobenmic, but 1ittle difference is evident in
the comparative effectiveness of the two polychlorobenzoic formulations,

The 2,h~D formnlations are second only to the 2,3,6-trichlorobenzoics in
effectiveness. (Colorado Agricultural Experiment Station)

An evalvation of several programs of treatment with dalapon and ATA for
the control of bermudagrass. Day, Roysie E., Russell, Robert C., and
Mclarty, Co Dean. A series of tests were conducted in the summer of 1957
to compare the effectiveness of dalapon and ATA on the control of bermuda-
grass at several rates and under several programs of treatmert. Tests were
conducted in a2 dense and uniform stand of bermudagrass under sprinkler irri-
gation,

Objectives of the exveriment were (1) to determine the effectiveness of
single treatrents of dalapon at rates of 3,6, and 12 pounds per acre. (2) to
compare single applications of dalapon with split applications applied at
several different treatment intervals. (3) to determine the effectiveness
of single treatments of ATA at rates of 6 and 12 pounds per acre. (L) to
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compare single applications of ATA with split applications applied at differ=
ent treatment intervals. Materials were applied at a stardard volume of 100
gallons per acre. A commercial wetting agent, X77, was used at the rate of

6 ounces per 100 gallons of spray in sach of the dalapon treatments. A1l
programs of treatment were scheduled to terminate on the same date, August 30,
1957, Visual estimates of percent control were made for each treatment by
several independent observers weekly for eleven weeks following the last
treatment in each treatment series.

bk schedule of treatment and data for the eleven-week observations are
given in table I, Weed control obtained from single treatments of both dal=-
apon and ATA was generally satisfactory at all rates above six pounds. ATA
gave abont equal results to those obtained by dalapon at comparable dosages.
Evidence does not indicate any particular wvaluwe of split applicaticn over a
lvmp treatment of the same total amount of chemical, Egual or hetter results
were obtained from a single treatment of a given amount than from multiple
applications amounting to the same total dose. (Urive of Calif. Citrus
Experiment Station, Riverside, Calif., arnd Unive of Calif, Agricultural Ex-
tension Service).

. Table T
The control of bermudagrass eleven weeks after treatment obtained
by Dalapon and AtA at several rates of treatment in sirngle or split

applications
Rate per No. of Spacing of Total rate Weed
treatment treatments (weeks) of treatment Control

Herbicide (1bs/A) (1bs/A) (%)
Dalapon 3 1 - 3 55
" ) 1 - 6 g2

" 9 1 - 9 86

n 12 1 - 12 g0

ot 3 2 1 6 93

" 3 3 1 9 S

" 3 2 2 6 88

" 3 3 2 9 91

" 3 2 k ) 78

" 3 3 L 9 83

" 3 2 8 6 86

" 6 2 1 12 92

" 6 2 2 12 97

" 6 2 3 12 70

" S 2 h 11 92

" & 2 € 12 85

" 6 2 8 12 79

" 6 2 10 12 89
ATA 6 1 - 6 86
t 12 1 - 12 93
" 6 2 3 12 87
" 6 2 6 12 90

" 6 2 9 12 91 -
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Invasion of harbaceous perennial weeds. Suggs, Delbert D, Water was
first delivered to lands almost free of herbaceons peremnial weeds. Between
the dam and the land to be irrigated lay L,000 acres of farmed land infested
with noxious weeds principally white top, Cardaria draba, Russian knapweed,
Centaurea revens, and wild monring glory, Comvolvulus arvense. These weedy
lands were to be inundated as a part of the Equalizing Reservoir. The weeds
were sprayed by aircraft and ground rig with 2,h-D, two or three times a-year
until the reservoir was filled, Studies by Vie Bruns, ARS, Prosser, Wash-
ington Experiment Station have shown that seed viability is not lost by
immersion in water for several years., During the seven years since the first
delivery of water to the canalg, we have had no reports of new infestations
of white top,- Russian knapweed, or morning glory on laterals or on farms.
Movements of Russian knapweed have occurred a few yards from old farmland
infestations where soil has been moved in excavation of channels. These
ohservations raise the questions of how much downstream infestation may be
expected along a waterway from seeds transported by the water, on the sure
face® and below the surface, (Burean of 7 Reclamation, Columbia Basin Project,
Washington)e

Cost of onrevention of spread of dalmation toadflax and goatweed.
Suggs, Delbert D. Isolated infestations of dalmation toadflax, Linaria
dalmatica and goatweed, Hypericum perforatum were marked and sterilized by
Grant County Extension Weed Specialist and Bureau personnel on dry range
land in certral Washington, in 199, Patches were at least two years old.
During the three succeeding years, 20 to L0 new patches or individuval plants
per year were treated and the tops clipped. Individual plants were found as
far as 30 miles from the original patches, Dalmation toadflax had been cul=
tivared by some persons as a perennial "snapdragon", With the advent of
irrigation, seedlings appeared along waterways and borrow ditches several
hundred feet away from the home gardens. Because the patches were small,
total cost for materials did not exceed $15 or $20 per year, plus labor and
transportation at $20 to $30 per year. By cooperation of persons and agen~
ciles concerned, we bellieve we can prevent the damage caused by these weeds
at a very low costs Both weeds, though well adapted to dry range condi-
tions, appear 1o be highly competitive on irrigated farms. Each is resistant
to normal applications of 2,h-D. FEach makes tiny, heavy seed easily trans-
ported by any media except wind. Although the irrigation project is constant-
1y being freshly exposed to movements of these seed on the irrigated farm
land from other areas, we hope to keep these two weeds "eradicated™ at a
nominal cost. To date, the annval cost has been less than that reguired to
remove barnyard grass from one acre of beets or beans. (Bureau of Reclama=

tion, Columbia Basin Project, Washington.)

The effect of number and freguency of treatments with aromatic weed oil
on the control of bermudagrasse Day, Boysie E., Russell, Robert C., and
Melartys C» Deans Tests of twelve programs of treatment with weed oil were
made on a dense stand of bhermudagrass in a sprirkler-irrigated lemon orcharde
Plots 5 feet wide and 13 feet long were established in the tree aisles using
a rardrmized Wlock desi~on with each treatment rerlicated eight times. Aro=-
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matic weed 0il was azpplied at a stardard rate of 100 gallons per acre in
each treatment or retreatment. Treatment programs were schediled to termi-
nate on the same date, August 30, 1957. Thus enviromental factors were
uniform for all treatment programs during the rating perioda

Thirteen programs of treatment, amounting to 10l vplots were compared.
Programs consisted of two to six applications at ohe-week intervals, two to
six applications at two=week interwvals, and two to four applications at three
week intervals, Thus treatments varied in number from two to six in pro=-
grams varying in duration from two to ten weeks. Evaluation of each program
was made on the basis of indevendent wvisual estimates of percent contrel by
several ohservers at weekly intervals following the final treatmert in each
treatment progrem.

Rating data for the obserwvations made eleven weeks after final tresat-
ment are shown infigure 1. 24 total of six treatments spaced at one week
intervals produced only a 2h percert control of bermudagrass as compared %0
81 percent control for the same number of treatmernts at two week spacing,
Four treatmerts spaced at three week intervals provided 72 percent control.
Thus the ultimate cortrol obtained was more a function of the duration of
the programs rather than the number of treatments., It is evident that
careful timing of retreatments is an important factor in securing maximum
effectiveness from a given rumber of oil sprayings. (Univ. of Calif.,
Citrus Experiment Station, Riverside, Calif., and Univ. of Calif. Agricul-
tural Extension Service.)
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Control of Bermudagrass (percent)

Tigure 1
The effect of number and frequency of treaitments with aromatic weed

0il on the control of bermudagrass.

100

80 -

60

20

( 1 { 1 J
0 o L 6 8 10

Duration of Treatment Program (Weeks)

Spacing of treatments
(® one week
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PROJECT 2. HERBACEOUS RANGE WEEDS
M. Hironaka =« Project Chalrman
SUMMARY

Sixteen reports were contributed by fifteen authors from six states.
The reports pertain to the following speciesz medusa-head ryve (Elymus capuot—
medusas), halogeton (Halogeton glomeratus),Klamath weed (Hypericum perforatum),
diffuse knapweed {(Centaurea dirffusa), nicggerhead (Rudbeckia occidentalis),
California false hellebore {Veratrum californicum), cinguefoil (Potentilla
SPpe Vs tall larkspur (Delpheniuvm occidentalis), and eight noxious native
forbs that are found on high elevation ranges.

k<)

)

TIntroduced Pange Tnvaders

Species in this category were introduced, unintertionally in most cases,
and have become established in large oquantiities on our ranges., In nearly
81l cases the environment was made favorable for their establishment by
mismaragement of the native species. Some of the Introduced are poisorouss
others are noxious because of their poor forage gualities,

Medusa~head rys. Encouraging resvlts on the reduction of medusa-head
with the use of herbicides are reported from California and Tdaho. This con=
trol is temporary but it does indicate the vpossibility of revplacement with
native or desirable introduced species dvring the "control" period. Papers
on the escclogical aspects deal with response to fertilizer and its relation-
ship to eoil moisture; root development, and or the phenological behavior of
medusa~head when grown during the various months of the year,

Halogeton. Research on this polsonous species centers arownd the use
of pre-emergence herbicides, competition betwsen crested wheat and halogeton,
and a physiclogical study dealing with the relationship of sodiwm chloride
accumulation and oxalate formation in halogeton plants grown in salt solu-
tions of differert concentrations,

Klamath weed. The tremendous success of biological control of Klamath
weed is reported from California. The introduced Chrysolina gemellata beetle
has been largely responsible for the reduction of this weed to less than one
per cent of its former occurrence. The area once occupled by Klamath weed
now support desirabhle forage speciese.

This 1s the first time such a high degree of control has heen atiained
on an introduced ran—e weed, It certainly is encouvraging news to those work-
ing on other introduced specles.

Diffuse knapweed. A recent newcomer to the rark of range weed in Idaho
diffuse knapweed. Preliminary evalunation of herhicides for the comtrol
hi

this species is presenteds

is
£

o
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Natlve Species

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

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

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

The reports of the individunal contributors have been arrarnged according
to the above catepories.

CONTRIBUTORS REPORTS

Introduced Range Invaders

The effects of rate and date of dalapon application on control of medusa=-
head rye, Elymus caput-mednsae. Morton Howard L., Torell, Paul J., and
Haas, Robert He An experiment was initiated in Washington County, Idaho,
during the spring of 1956 to determine the minimum rate of dalapon appli-
cation necessary to control medusa-head rye at different stages of growthe
Treatments of 1.0, 2.0, and l;.0 pounds dalapon per acre were applied on April
27, May 31, and June 26, 19565 the dates correspording to the two=leaf, late
boot, and dough stages of growth, respectively, All treatments were applied
in water equivalent to L0 gallons per acre with a power sprayere

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

The following table shows the per cent medusa=head control obtained in
1956 and 1957 from three rates of dalapon applied at three dates in 19563

1 1lb./A 2 1bs./A I 1bs./A
Date of Apvlication 1956 1957 1956 1957 19 1957
April 27 L7 7 90 L6 o7 L2
May 31 10 19 22 16 50 Lo
June 26 0 37 0 8 0 27
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The treatments applied on April 27 were considerable more effective in
killing medusa~head than treatments applied on May 31 and June 26, 1956,
Although the 1.0 pound rate applied on April 27 was only partially effective,
the treatment reduced the medusa-head competition and permitted the estab-
lishment and growth of many broad-leaved arnual weeds particularly amual
sunflower, Helianthus arnmms, in 1956, Although approximately the same pere
centage control was obtained from the .0 pound per acre treatment applied
on May 31, the broad-leaved amnuals were not evident on this treatment., The
results from this study indicate that early spring treatment of medusa=head
with dalapon is neeessary if good control is to be obtaired, and that higher
rates will not substitute for an early date of treatment.

Although there was some apparent reduction in medusa~head during 1957
on plots treated in June of 1956, the reductions do not necessarily corre-=
spond to the control obtained in the 1956 growing season. This suggests that
there was some carry-over effect to 1957 from the 1956 dalapon treatmentss
Tt is not known whether this carry-over effect is from residual herbicide,
reduction in seed available, or from weakened seedling vigor,  (Idaho Agri-
cultural Exper&ment Station and Crops Research Division, ARS, USDﬁa cooper=
atinge

Control of medusa head (Blymus caput-medusae L.) by several preemergence

herbicides and Competition With resident and reseeded SDECLess Majors Jas
McKell, C. Mo,y and Kay, B. L. = EPTC, CDAA, CIPC, S_mazlng Dalapon, and .

Monuron were applied in the fall at three geometrvcallv increasing rates. from”w;

one-half to gight pounds per acre on valley rangeland dominated by medusa
head. The dry vepetation had been burned August 16 to concentrate seeds at
the 5011 surface. TRates of application for Momron and Simazin started at
1 1v/A. for ‘Dalapon at 1, and for the EPTC, CDAA, and CIPC at 2, Herbicide
blocks wWere replicated four timese " The EmTﬂg Simazin and pelleted CIPC were
applied on dry soil September 2023, the other herbicides a week later in
Water at the beginning of a heavy rainstom. After L.35 inches of rain,
se clover (Trmfollum hirtum) and Harding grass (Phalaris tuberose var.
sten@ tera) were band seeded at about 8 lbs/A of each with 200 1bs/A oF
ertilizere A second, similar seeding followed three weeks later,
after two inches more rain. Our objective was to set back the medusa head
at least temporarily so desirable resident, and especially the reseeded,
species couvld oceupy the site and ultimately exclude medusa heads

Vegeﬁaﬁi@nﬁcsmpositian has bheen estimated by the pointestep method,

cover has been estimated, and stocked guadrat (four inches square) data have,:

been taken on the reseeded species in the rows.

EPTC, CIPC, and Simazin have already (Jamary) given outstanding control

of regident grasses, including medusa hsad. The Simazin has eliminated most.
other vegetation as well. The EPTC and CIPC plots now have really excellent =
bur clover (Medicago Lisfida) stands from resident seed. Plots treated with

the other chemicals differ ilittle from the checks.
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The seeded species, according to an analysis of variance and Duncan's
multiple range test, show no significant differences in survival to date -
between chemicals. The atands are good to sxcellent, but variable, (Potany
Depts s University of Californiag Crops Hesearch Divisiony ARS, USDA:; and
Field Stations, University of California, Davis).

Relations of medusa head (Elymus cavut-medusae L.) to fertilization,
Dalapon, and soil moisture. Major, J, ard McKell, C. M.  NH NO3 at 150
Tbs/A of W alone and with P at 100 1bs/A as treble superrhosphate” gave very
great yleld responses on a medusa head infested range on an Olcott soil,

a planosol or solonetz, in Solano Co., California, Dalapon was applied at
L3 1bs/A on unfertilized vegetation early in spring. Gypsum blocks had been
installed at 6, 12, 20 and 36 inches to record soil moisture,

Both weedy and desirable forage plants responded to the N and especially
to T+ P, 1In April medusa head was more abundant on the fertilized plots than
on the unfertilized, but in June it was less abundant., An explarnation is
evident in the soil moisture records. Moisture depletion was rather unifomrm
on all plots between storms in late winter, although the W and N + P plots
were producing much more herbage than the others. When temperatures rose in
¥March and April, the more abundant vegetation on the ¥ and N+ P ferti-
lized plots used soil moisture faster and to greater depths than did the
mnfertilized vegetation. The soil moisture on the N and ¥ + P plots had
essentially reached the permanent wilting point by the latter part of April.
Later rains which did occur in this "urusual® year could rot be used by the
dry herbage, but did produce additional plant growth on the plots not ferti-
lized, Here the vegetation had not run out of moisture and was still green
and funetioning. Medusz head was one of the principal plants to benefit
from this additional late spring molsture. It was henefited only on those
plots with a rathsr svarse plant cover, natural to this infertile soil, where
the medusa head had not been ultimately reduced in density to a very few
plants per sguare meter by competition from the fertilized filaree (Erodium
botrys) and grasses (Bromus mollis, Avena fatua, resident Lolium multiflorum,
Hordeum hystrix, etc.). The few medusa head plants left on the Dalapone
treated sites responded more to the late rains than the relatively few,
already mature medusa head plants on the heavy N=fertilized plots. Dalapon
eliminated most of the grasses, leaving greatly increased amounts of filarse
and especially Hypochoeris glabra. These, with the medusa hsad plants
left unkilled by the herbicide, used up the available soll moisture.

In another locality on hill range we have found that grazing terds to
preserve enough soil moisture to matvre a dense medusa head stand,; wheras
the resident ungrazed arnmuals can rob the medusa head of most of the water
it needs before it is phenologically ready to use it, Fertilized vegetation
is even more effective in using up soll water than the untreated range.
{Dept. of Botany, University of California and Crops Research Division, ARS,
USDA, Davis, California).
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Relative rate of root develovment of medusa-head and cheatgrass,
Hironaka, M. and Tisdale, E. Wo  The purpose of this study was to determine
whether the root system of medusa and cheatgrass differ suificlently to
explain the replacement of cheatzrass by medusa.

Because the technigue used in this study has not been reported in print
to the aunthors?! knowledge, a brief description seems warranted. One-inch diame
eter tubes made of nylon cloth material were filled with soil obtained by the
use of an orchard type scil sampler. The soll was replaced in the tubes in
the reverse order of extraction. The lergth of the tubes that were to be
recovered during the wirter months were two fest or shorter and those recov-
ered during April, May, and June wers threé feet in length. Each tube was
¥nlanted” in the field and seedsd with either mednsa or cheatgrass. The
plot area was straw mulched to lessen the effects of frost, After fall gers
mination and emergence had occurred the seedlings were thinned to one per
tubs, Four replicationsof each specles werse examined monthly from mid-Decems
ber to mid-June. Rools were recovered from the tuhes by use of a jet stream
of water. Length measurements were taken from root tip fo seed and from
leaf tip or panicle to seed as the plant was gtretched out on 2 flat surface.

The relative lergth of the roots of the two species for the ssven months
are presented in Table 1. ILensth of root was very similar in the 2 species
from mid-December to mid«March., The aerial portion of both speciess changed
very little from December to March, while root length incressed significantly
dvring this periods No root growth took place during the coldest period
(mid-Jamary to mid-February) when the maximomeminimum temperatures under

litter were 37and 19 degrees F, resvectively. The root branching development
of the two svecies was similar,

The significance of the difference in roct length in the spring is un-
certain because of the earlier maturity of cheatgrass and the extrenely
favorable spring experienced in 1957. This study does indicate that medusa=
head may have a slight advanitage ovsr cheatgrass for soil molsture, however,

F)

This study is being continued, with the addition of 2 psrennial grasses.

Table l. Average rooht and serial lenghths of nmedusa=head rye and cheatgrass
from mid-Decenber to mid-Jdune (av. of Tour measuvrements. ) ‘
Date of Root Length (in.) Aerial Lerngth (in.)
Recovery Medusa Cheat Hedusa Cheat
Dece 12 13.2 13,5 3.2 2.7
Jan, 12 1602 16.1 3.1 2.6
Feb, 12 18,4 16,5 3,1 2,8
Mar., 1h 25. 3 25,4 3.1 2.2
Aor. 13 384 32.4 Loli(a) ha.9(a)
May 22 37.6 32,9 B.7(n) 11, 6(c)
Jone 9 3,2 31.9 15.8{c) 15,0(d)

a, 3= plades b, early boot stage ¢. pre-anthesis d. dough stage

(Forest, Wildlife and Range Experiment Station, University of TIdahoc, Moscow,
Tdaho),
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Responses of medusa head (Elvmus cavut-medusae L.) to different plante
ing dates. Major; J. lantings were made monthly from August 1956,
March 1957, and have been kept in the greenhouse at supposedly optimum mois-
ture conditions,

Vone of these plants stooled out, so in Januvary one-half the plants
(duplicate plantings had been made) were moved outside but still watered,
T-e outswdm plants became normal in appearance. Only the ocutside plants
seeded between August and November produced normal sasd crops. The December
plantings produced a few flowering culms. The January to March seedings
have not flowered to date and ave still green. The plants which flowered
than dried up, except for the Aungust and December seedings, which are svill
partially green.

The greenhomse plants have never flowered, except for the September and
October plants, which had one~Fifth to one-~tenth the normal number of flower=
ing culms. The number of seeds per culm was rormal, however. The flowering
plants dried; the others are still green.

Evidently medusa head requires cold treatmerts after germiratiorn for
normal completion of its life cycle. Seemingly the short days of autumn
also provide a necessary stimulus,

The natural distribution of medusa head confirms that this is not a
plant of subtropical, maritime climatic regions. Medusa head does best in
continental climates, as is now becoming evident beth from its American dis=-
tribution and its Eurasiatic, where the plant is found in the less maritime
parts of the Mediterranean area, and eastwards clear into Kirghizia and +the
border of Mongolia., The bulk of its distribution is Asiatic and so are the
reports of its weedy nature. (Botany Dept., University of California, Davis,
California).

An evaluation of certain chloro phenoxy herbicides for pre-cmergence
control of Halogeton glomeratus.  Haas, Robert H., Morion, Howard L., and
Torell, Paul J. Certain herhicides have displayed encouraging possibilities
for controlling halogeton, when applied as a pre-emergence treatment to the
weeds This report covers one of thres studies conducted in 1956 to evaluate
the parformance of a rumber of herbicides for pre-emsrgernce control of halo-

reton,

This study evaluated ten chloro pheroxy compounds in a randomized block,
split=plot design of thres replications. Each material was applied at rates
of 2,0 and L,0 pounds acid equivalent per acre in water at 15 gallons per
acre. All treatments were made on November 11, 1956, and they were evalue~

ed on Octo b 104 1957, The results of the evelua+woﬁ are included in
1
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Average per cent of ground covered by halogeton on plots treated with
certain phernoxy compounds applied as a pre-emergence application.

Rate per acre

Herbicide 2 1bse i 1bs,
2, =D 35,7 10, 3
24l 5T 35,7 5.3
MCPA 23.7 Ta7
h “CP& . 520 3 }—L 33 O
2-(2,L~DP) 23.7 3.7
Silvex 2.0 Ca3
h=(2,l-DR) 20,0 1h.3
= (MCPR) 17.7 To7
i« (2, <DR)sex 8,7 l1e0
2,li-D Amide 9.7 L.0

# Iso~octyl ester
w#Butoxy-ethoxy=-propanol ester

Precipitation during the spring of 1957 was considerably above normal,
This may have heen a contributing factsr in the generally poor control afford-
ed vy the various phenoxy materials tested., However, under the prevailing
conditions of this experiment, only silvex provided a practical degree of-
halogeton control. This material has been outstarding as a pre-emergernce
herbicide on halogeton in other tests, and It will be investigated further
for this purpose. . (Crops Research Division, ARS, USDA, and Tdaho Agricultural
Experiment Station, cooperating).

An evaluation of three substituted urea compounnds for pre-smergence con-
trol of halogeton, Haas, Robert H., Morton, Howard L., and Torell, Paul J.
Divron, neburon, and DMU were evaluated for pre-emergence econtrol of halogeton
at rates of 2,0, h.0, and 8,0 pounds per acre active ingredient. The exper-
iment was of a randomized block, split-plot design with three replications.
The whole plots included rates, while materials were assigned to the sube-
vlots. A1l materials were applied on November 28, 1956, in a spray volume
of 100 gallons per acre. The evalvation of par cent zround covered by halo-
geton was made on October 2B, 1957, ‘

The resnltant data converted to per cernt cortrol are included in the
following tables

-Rate per acre in pounds

Material 3 It 8

Diﬁron i ?Oel 99@ 3 10006
U 37,k 98.0 99.8
Neburon 19.1 80. 5 96,9

As has been true in other studies, diuron contirued to be the outstand-
ing urea material for pre-emergence control of halogeton., IMU oprovided good
control at L.0 and 8.0 pounds, while neburon provided a creditable perfommance
at the 8.0 rate only, (Crops Research Division, ARS, USDA, and Idaho
Agricultvral Experiment Station, cooperating),
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Range seedings to control halogeton in Nevada, Tueller, Pavl To  Dur-
ing the fisld seasons of 1952, 1953 and 1951 a number of permanent plots were
established on ranges seeded to crested wheatgrass in northeastern Nevada.
Permanently located stakes are the centers of concentric 9.6 sq. ft. and 100
5q. ft. plotse Tn the 9.6 sq. ft. plots the mmber of plants of each species
was commted and recorded. 1In the 100 sq. ft. plots the per cent crown density
was recorded., These plots were read during the 1955 and 1957 field seasons.

An increase in both numbers and density of crested wheatgrass was found
ont the better sites with an accompanying reduction of halogeton, On poor and
overgrazed sites crested wheatgrass has remained relatively stable with an
occasional reduction in number or density while halogeton densities and rnume
bers have increased. Also these data show wide yearly variations in halogeton,
and less strikingly in crested wheatgrass.

Frequency of halogeton and crested wheatgrass was taken on these sams
seedings in 1955 and 1957, A fouresquare~-foot steel frame subdivided into
L one semare foot parts was dropped systematically along transects from perma=-
nent starting points. The frequency of occurrence was recorded for all
plants. A figure of LI indicates occurrence in all L subdivisions, while zero
would indicate the complete absence of the particular species in question,

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

1952

-

BIM Crested wheatgrass Halogeton No,
Pro ject 1955 1957 1955 1957 Plots
Brush Creek 0,96 1. 5t 2. 33 1.96 75
Hubbard 0. 60 1.17 3,57 3.07 275
San Jacinto 0.92 1.80 0..81 0. 31 175
Strode 0. 81 0.77 0 0 75
Bell Canyon 0,22 1.26 3.h2 2.96 50
Agee 0,22 0. 22 1,78 2.30 250
Mike Spring 1.35 1.84 0. 35 0. 52 75
Tndependence 1622 2,119 1,92 0.87 275

Seven out of 8 areas showed an inecrease in frequency of crested wheat-
grass while 5 out of & showed a decrease of Halogeton., A poor shadscale-

sreasewood site (Agee nroject) shows an increase in Halogeton and no change
in freguency of crested whealtgrass.

A good sagehrush site that has been overgrazed (Mike Spring project)
shows an increase in both halogeton and crested wheatgrass. On most of the
better sites the freguency of halogeton was reduced to ore halif arnd the Ifre-
quency of crested wheatgrass was doubled. (Uriversity of Nevada Agricul=-
tural Exveriment Station and the Soil and Moisture Divisiony, B. L. M.)
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Sodimm accumnlation and oxalate formation in Halogeton glomeratus.
Williams, M. Coburn  Halogeton has become one of the most szericus of the
poisonous weeds ‘nfesting the western portions of the United States.- The
most publicized losses occurred in the sheep industry during the late 19u0%s
and early 1950%s, Since then death losses have been low because sheep men
no lorger graze their flocks where halogeton constitules an excessive por-
tion of the range vegetation.

In addition to death losses, this weed causes severe ecomomic loss
by reducing the rnumber of acres of land which can he safely utilized by
livestock. This plant also accumunlates great guantities of sodium, the
release of which hy the decaring plants has been noted to leave a layer of
black alkali on the soil surface and thus contribute to the deterioration
of the soil.

Physiological studies were begun at Utah State University during 1957
to study the relation of sodium chloride to growbth, oxalate fovmation, and
sodium accumulation by halogeton. Seedlings were germirated in petri dishes,
then trasnplanted to flats contaiming a 141 mixture of desert scil and vere
miculite, After a few days the plants were placed in 2 gallon earthenware
jars containing Heagland's mutrient solution. The plants were grown for two
weeks after which the solution was replaced and sodiuwm chloride added to
the solution in concertrations ranging from 0,0001L H to 0.1 M. The plants
were grown in the above solution for 2 weeks, then measured for growth and
analysed quantitatively for oxalates.

The presence of salt in the solution had no effect on normal growth of
the aerial portions of the plant. In fact,; percent gains in length of the
central stem and bottom lateral were slishtly higher in plants recelving
salt, Gains were considerably increased when plants were grown in the (0.000L
M., solution. Root growth in the 0.1 M solution was slightly depressed,

Oxalate content of the lsaves ranged from 15,6 percent in the controls

© 10 30 percent in leaves of plants grown in & 0,1 ¥ solution. Totsl oxalate
content of plants grown in mutrient solution having L p.p.m. sodimm as impur-
ities is 18.5 vercent. The sodium content of l.hli percent is a result of

the initial growth in soil, the impurities in the wzter, and the original
sodimm in the seed, Leaves from a plant harvested from the desert in late
October had a total oxalate content of 32.25 vercent ard a sodium content of
12, percent,

These studies will be expanded dvring 1958 to study effects resulting
from completely sodimm free media to concentrations of 1.0 ¥ sodiuvm chlor-
ide, Plant material will be tested to determine toxicity when decreasing
percentages of the toxic element occur as sodium oxalate, (Crops Research
Division, ARS, VSDA, ard Utah Agricultural Experiment Station).

A ten-~year study of vegetational changes asscciated with control of
Klamath weed (Hypericum perforatum) by imported beetles, Huffaker, CeBs
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and Kennett, Ca E. Klamath weed, Hypericum verforatum L., prior to 1949,
was estimated to infest 2 1/3 million acres in Northern California alone,
The failure or unfeasiblility of other solutions prompted the late HeS.

Smith to initiate biological conmtrol, Tn 1947, 2 ten~year study was started
on the effect on this weed of imported beetles, primarily Chrysolina gemel-
lata {Rossi).

The data obtained show a major improvemert in range cordition. Control
was effective to a degree not sven hoped for by enthusiasts., This weed now
exists at a level less than one per cent of its former serious occurrence
in this state. There was concurrent marked increase in peremnial grasses,
chiefly the highly desira®le climax oatgrass, Danthonia californica, in
Humboldt Countys; and there and elsewhere, the winter ammals--grasses, leg-
mmes and forbs--of fair to good forage value claimed a major portion of the
space opened up by decline of the pernicious weed, The principal species
of forage value were Danthonia californica, Bromus hordeaceus (amollis),
and Erodium spre, in Humholdlt County and the latter two plus Lotus Sppey in
Shasta and Placer Counties.

The increase of other weeds following decline of Klamath weed was not
serious, in many instances there being no increase at all. The principal
weedy species in Hymboldt County were dogtall, Cynosurns echinatus, and
hawkbit, Hypochoeris glabra, while broncho grass, Bromus rigidus,was the
predominant weed in Shasta and Placer Counties. In Humboldt County, both
dogtail and hawkbit are extensive in certain areas but they do not displace
or dominate the oatgrass, Danthonia californica, which was the dominant single
plant species over a study area of 10 miles from the original beetle release
Si‘be o

Certainly, abuse by improper grazing will increase the chances that
noxions species will come in. Successfil chemical methods of control, no
legs than hiological, are subject to the same unfounded fear that if we
control a given roxious weed we may get a worse one in its placel (Depart-
ment of Biological Control, 'miversity of California, Rerkeley).

An evaluation of gertain herbieides for the control of diffuse knap-
weed, Centaurca diffusa Lam, Haas, Fobert H, and Torell, Paul J. Diffuse
knapweed has caused some concern as a weed on the sagebrushegrass ranges in
the Fairfield area of Camas County, Idaho. A study was initiated on June 1,
1957, to gain a preliminary evaluation of herbicides that might be useful -
for controlling this weeds The study included six herhicides at threes rates:
namely, 2,3,6~TBA, an alkanol amine of 2,4~D, low volatile esters of 2,L-D,
2,l1,5-T, silvex, and L-{2,5L~DB) at 1.0, 2.0, and L.0 pounds acid eguivalent
per acre for all materials. All herbicides were applied at k0 gallons per
acre. The experimental design was a split-plot randomized block of three
replications.

*
An svaluation of the control provided by the various herbicides was
made on September 26, 1957. At that time, no fall precipitation had occurred,
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and the soil was too dry to support any regrowth of the current years rosette
or vegetative growth. Consegquently, since diffuse knapwesk appears to be~
have as a biennial, orily the control of the uprishit or fruiting plants for

1957 was read. The final evaluation will be accomplished in the spring of

1958,

The information provided by this study to date indicates that of the
herbicides tested, only the amine of 2,li-D and the ester of 2,L-D gave sat-
isfactory corntrol of diffuse knavweed, This was evidenced by 92, 9L, and
96 per cert corntrol for the 1.0, 2.0, and li.0 pound rates respectively of
amine 2,h«Ds the respective control for the ester of 2,L«D was 96, 97, and
100 per cent. With the exception of 9 per cent control for the L0 pound
rate of 2,L,5~T and 90 per cent control for the L.0 pound rate of silvex
a1l other herbicides and rates vrovided substantially less than 90 per cent
control.

Although the treatments were made at an early bud stage of growth, the
average helight of the fruiting plants was 23 inches, and they were beginning
to beecome slightly hardered and harsh. ubseguent observations irndicated
that an earlier spraying date might give more effective control of diffuse
knapweed, (Crops Research Division, ARS, USDA, and Idaho Agricultural
Experiment Station, cooperating).

Native Species

A comparison of several herbicides in controlline niegerhead (Rudbeckia
occidentalis}, Kiomp, Gerard J. Observations were continued and additiomal
data were collected to determine the relatlive phytotoxicity of several herbie-

Previous studies have indicated that 2,L=D at 2 pounds per acre is effective
in controlling niggerhead growing on high elsvation ranges {6,000 feet) in
eastern Oreson, In this study a series of 1/160-acre plots were replicated
b times by blocks with a check plot in each block. Percentage control was
determined by comparison of sprayed plot with checke

When observed one month after sprayving niggerhead on plots sprayed with
5 pounds per acre 2,h-D and with a mixture consisting of 2/3 2,L-D plus 1/3
2,li55=T at 2 pounds per acre appeared to be most damaged, Plots sprayed
with ATA at 2 powmds per acre and i pounds per acre showed evidence ofcﬁQOTOm
sis and browning, Plots sprayed with I=(MCPB) at 2 pounds per acre ard 4
pourds per acre ard with h-{2,i-DB) at 2 pounds per acre and Li pounds per
acre showed little injury to niggerhead at this time.

Observations made on these plots made one year after spraying indicate
that ATA at the 2 pounds per acre and L pounds per acre rates are both more
effective for niggerhead control than 2,4~D at 2 pounds per acre. The mixX-
ture of 2,li=D plus 2,1 ,5-T was less effective than 2,4-D. The results of
the treatments all of which were applied in water at the rate of 50 gallons
per acre are shown on the following page.
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Compound Rate Average percent kill

2,i=D 2 1bs/A 7h
ATA, li 1bs/A 98
ATA 2 1bs/A 93
2,i=D plus ’

2,4l 4 C=T 2 1bs/A L9
iw (2,0 -DR) ki 1bs/a 18
L=(2,l1-DR) 2 1bs/A 11
)i~ (MCPR) L 1uvs/A 3k
li=(MCPR) 2 1ns/A 9

{Crops Research Research Division, ARS, USDA, La Grande, Oregon).

California falseh2llebore (Veratrum californicum) and cinguefoil
(Potentilla spp., and their control by 2,h-D and ATA, Klomp, Gerard J.
Frequent irnvaders on many wet meadow sites in the timber type are California
falsehellebore (Veratrum californicum) and cinquefoil (Potentilla spp. ).
Because the forage potential on these wet sites is so great, any weed which
reduces the volume of desirable forage species such as grasses, is important
to the livestock operators using such ranges,

Tn a study to determine the herbicidal properties of 2,i-D and ATA
against California falsehellebore and cinquefoil, replicated 1/20 acre plots
were establizhed on an area heavily infested with the two weeds, 2,4-D
(isopropyl and butyl esters mixed) at 3 pounds per acre and ATA at 3 pounds
per acre were sprayed in water at 50 gallons per acre with a boom spray at
5'0 Dsio

Observations 1 months after spraying indicated the followirg control:

ATA 24l -D

(3 1bs/8) (3 1bs/%)
California falsehellebore 559 95%
Cinguefoil Lg% 85%

(Crops Research Division, ARS, USDA, LaGrande, Oregon)

4 comparison of several herbicides in controlling weeds in high eleva-
tion pastures. Klomp, Gerard dJ. To determine the comparative effective~
ness of several herbicides currently being tested for weed control, a study
was established in an open park in the lodgepole pine~fir type. Undesirable
perennial weedy species include: western yarrow (Archillea lanvlosa),
cinguefoil (Potentilla spp.), penstemon (Penstemon spp.), aster (Aster spp.),
carrotleaf leptotaenia (Leptotaenia multiﬁida}, low larkspar (Delphinium
bicolor)s arrowhead tutterweed (Senecio triangularis), histort ?Pslvgonium
sPp. Js and lupine (ITupinus spp. Ye
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Tnterspersad with the weeds are palatable grasses and sedges. Although
these are sparse, observations will be made to collect information on their
reaction to the spraying and to note the rate of increase and occupancy of
the site.

The study wes made in three blocks with treatments and checks randomized
within +he blocks., Plots were 1/L0 acre in size, Herbicides were apnlied _
in water at 50 gpa. Spraving was done in the spring (July at this elevation-
5,000 feet),

Herbicides and rates applied were:

2,i=D 2. 1os/k
2,4-D i 1bs/a
2.4=D (2/3) plus

2,01,5-T (1/3) 2 ibs/A

2.h=D (2/3) plus

2,4,5-T (1/3) L 1bs/A
ATA 2 1bs/A
ATA Il 1bs/A
L= (MCPR) 2 1bs/4
L= (MCPR) L Ibs/A
Ji=(2,11=DB) 2 1bs/h
L~{2,1~DB) i lbs/&

Of the herbicides tried, the mixture of 2,4-D (2/3) plus 2,1,5-T (1/3)
at 4 pounds per acrs was most effective against more species. This was fol-
lowed by 2,L-D at L pounds per acres 2,4-D (2/3) plus 2,Ly5-7 (1/3)at 2 pounds
per acre; and 2,h=D at 2 pounds per ascre, in that order. Next were ATA and
he(ICPR) with L~{2,k~DB) lease effective against all species.

Resistance of weed species tested to all herbicides from most susceptible
to most resistant isg cingufoil, carrotleaf leptotasnia, bistort, arrcowhead
butterweed, lupine, aster, penstemon, and larkspur, (Crops Research Division,
ARS, USDA, 1a Grande, Orsgon)

Control of +all larkspur {(Delphinimm occidentalis) with herbicides,
Raler, Lavnrence O, Tall larkspur has nroved very difficult o eontrol when
treated with 2,h=D and/or 2,li,5-T at a pre-tmd stage of growthe In 1955 one-
half square rod plots were treated in triplicate with 2,L,5-T and 2 1 %o 1
mixture of 2,1 ,5=T and 2,i~D at 3 and & pounds per acre at twe different
stages of larkspur growth., On the first date larkspur plants wers all
gix inches in heisht. The second set of tresatments were made thres we
later at which time some larksour plants were budding. Resulis as obbained
in June 1957 are on the following pagesr
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