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PREFACE

The 1955 Research Progress Report is a concise
summary of research findings of the past field season,
plus reported results of long-term studies as well, The
material contained herein should be considered tentative
and provisional, and is not for publication. Much of
the research reported here will eventually find its way
into such professional publications as Agronomy Journal,
Weeds, Journal of Range Management, Botanical Gazette,
and others, The Progress Report is intended primarily to
be a "workbook", correlating the findings of many research-
ers, providing new leads, and keeping all workers informed
of the general aspects of weed control under a wide range
of climatic conditions,

Grateful acknowledgement is extended to each of
the Project Leaders for his part in making this publica-
tion a representative sampling of current fundamental and
applied weed control research.

. Appreciation is extended to Dr. Jess L. Fults for
the providing of clerical assistance through the Depart-
ment of Botany and Plant Pathology, Colorado A & M
College, and for his assistance in the preparation of the
manuscript.

It has been a real pleasure to serve as Research
Section Chairman this year, and I have been aided and
encouraged by many individuals throughout the western
region. It would be impossible to name them all here,
but I do want to express my warm appreciation for their
cooperative efforts.

Roger M. Blouch
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PROJECT 1., PERENNIAL HERBACEOUS WEEDS
F., L. Timmons, Project Leader

SUMMARY

A total of 17 reports were received from 10 investigators in
7 different states. Results with various herbicides and cropping
systems were reported on 12 different weeds.

Broad-Leaved Perennials

Canada thistle (Cirsium arvense (L.) Scop.). In Montana heavy
infestations of Canada thistle growing in small grains on 8 different
farms reduced crop yields 40 to 70 percent. Barley yields were re-
duced more than were those of winter wheat, spring wheat, or oats.
Of 16 cultural and combination chemical-cultural methods being
tested in Montana several reduced Canada thistle stands 86 to 99.6
percent the first year. Intensive cultivation, cropping to perennial
grass or to spring wheat, plus spraying with 2,4-D at 3/4 pound per
acre, and cropping to alfalfa were the most effective in that order.
In Wyoming 2,4-D amine and ester applied in early spring as a spray
at rates of 4O to 120 pounds acid per acre reduced the stands
of Canada thistle 90 percent or more.

Canaigre (Rumex hymenosepalus). In Arizona 2,4-D amine and
ester formulations at rates of 2 to 6 pounds acid per acre and ma-
leic hydrazide at 12 pounds per acre applied March 5 gave 90 to
100 percent control of 6-month old canaigre plants. CMU at rates of
L to 16 pounds per acre proved disappointing despite early indica-
tions of good results.

Horsetail rush (Equisetum arvense L.). In Oregon amino tri-
azole at rates of 3 and 9 pounds per acre and MCP and 3,4~dichloro-
phenoxyacetic acid at 3 pounds per acre applied in July gave ex-
cellent top kills and apparently good root kills. Ammate at 2
and 4 pounds per square rod was somewhat less effective, Several
other chemicals including Alanap, benzoic acid derivatives, chloro-
IPC, Dalapon, 2,4-D, and 2,4,5-T had little or no effect at the
rates tested.

Leafy spurge (Euphorbia esula L.). Results of experiments
conducted in Montana since 1948 showed that 3 pounds of 2,4-D and
60 pounds of ammonium sulfamate per acre in 2 successive years
gave 95 percent kills of leafy spurge. This combination consis-
tently gave better control than either chemical alone. Fifteen
to 25 pounds of 2,4-D acid per acre in an emulsifiable oil suspen-
sion gave kills as high as 98 percent when applications were made
in the fall. Reinfestation from spurge seedlings occurred rapidly
after all treatments were discontinued.

Russian knapweed (Centaurea repens L.). In Wyoming stands of
Russian knapweed were reduced 90 percent or more by 2,4-D amine
and ester formulations applied in early spring as a spray at rates
of LO to 120 pounds per acre. The 2,4-D was completely dissipated
from the surface 3 inches of soil within 65 days after the appli-

cationse.




Tansy ragwort (Senecio jacobea L.). An experiment in Oregon
showed the butoxyethanol ester of 2,4-D to be definitely more effec-
tive than were MCP, 3,4-D, 4-chlorophenoxyacetic acid, or 2,4,5-T.
Applications of 2,4-D in rosette and bolt stages gave a complete
kill but treatments in the bloom stage failed to prevent seed set.
A second experiment in Oregon showed that amino triazole at rates
of 2 and 4 pounds per acre in rosette, bolt, and bloom stages gave
good top kills of tansy ragwort but that extensive regrowth devel-
oped from the crown regions, Treatments in bolt and bloom stages
prevented seed production, which may be important since the weed
is a biennial.

Perennial Grasses and Sedges

Johnson grass (Holcus halepensis L.). In Arizona, Johnson
grass growing along an irrigation canal was eradicated by Dalapon
treatments made in August at rates of 20, 30, and 40 pounds per
acre and repeated at the same rates in mid-October. Where Johnson

rass growing in cotton was spot-treated with solutions containing
and pound of Dalapon per gallon of water, good control resulted
with no obvious effects on seedling cotton plants.

Nutgrass (Cyperus spp). Exploratory tests in Oregon indicated
that Karmex DW and other substituted urea compounds at rates of 40
and 80 pounds per acre applied in early March gave good control of
yellow nutgrass (C. esculentus) throughout 1954. Satisfactory con-
trol was not obtained with 1CA, sodium chlorate, or chloro-IPC,
each applied at heavy rates. Post-emergence applications of amino
triazole, Dalapon, and 2,4-D at high rates gave good top kills,
Benzoic acids were not effective. In New Mexico preliminary re-
sults on nutgrass (C. rotundus) appeared promising for foliage
applications of Dalapon and a combination of amino triazole and
2,4=D amine. 2,4~D alone was less effective. Soil applications
of the same chemicals were less effective while IPC and CIPC had
no effect.

Quackgrass (Agropyron repens (L.) Beauv.). Amizol (3-amino-
1, 2,L-triazole) was tested in Montana at 5 pounds per acre, in
Oregon at 4, 8, and 16 pounds per acre, and in Utah at 5, 16, and
20 pounds per acre. Results showed a loss of chlorophyll at the
lower rates and a complete top-kill at the higher rateso Regrowth
occurred in 3 or 4 months at all rates in each state, with reduc-
tion in stand and albinism of surviving plants in Oregon.

Dalapon was tested on quackgrass in Montana at 10, 20,740,
and 60 pounds per acre, in Oregon at 8, 16, and 32 pounds per acre,
and in Btah at 5, 10, 20, and 40 pounds per acre. Good top kills
resulted from all rates in Montana and Oregon and from the higher
rates in Utah. All rates suppressed regrowth several months, the
period of time being longer for higher rates. The higher rates
gave considerable stand reduction in all states but rapid recovery
eventually occurred in Montana and Utah despite repeated applica-
tions in Utah. In Oregon, where the treatments followed plowing
and working down one month prior to application, practically no
regrowth developed the first season.

2



In Montana, sodium TCA at 100 pounds per acre and CMU at 30
pounds per acre were about as effective on quackgrass as Dalapon
at 20 and 40 pounds per acre, respectively. 2, 3, 6-trichloro-
benzoic acid at rates of 2 to 25 pounds per acre had no effect.

In Montana, quackgrass rhizomes were dug, cleaned, and ex-
posed to air for varying periods of time and then replanted in
moist soil. The percentages of rhizome buds producing new shoots
after 0, 2, 3, 5, 7, 9, and 12 days exposure were 48.1, L.L, 3.5,
0.7, 0.5, O, and O, respectively.

Reed canary (Phalaris arundinacea L.). In Utah,  high rates
of CMU, sodium chlorate, and Polybor-chlorate applied in December
1953 and March 1954 gave much less satisfactory control of reed
canary grass growing along an irrigation canal than the same
treatments applied in December 1952 and March 1953. Subnormal

precipitation in the winter and spring were believed responsible
for the poor results in 1954.

Saltgrass (Distichlis stricta (L.) Greene). In Nevada,
Dalapon at 16 and 32 pounds per acre in June reduced saltgrass
cover about 50 percent. Other treatments with Dalapon and TCA
on three different dates resulted in little or no control.



REPORTS OF INDIVIDUAL CONTRIBUTORS

The individual reports are arranged alphabetically by names
of weeds in two groups: A. Broad-leaved Perennials and B. Peren-
nial Grasses and Sedges, and are arranged alphabetically by author
under each weed.

A. Broad-leaved Perennials

Canada thistle and Russian knapweed control with heavy rates
of 2,4-D. Bohmont, Dale W. Replicated rod square plots were esta-
blished in 1953 on old stands of Canada thistle and Russian knap-
weed at two locations. 2,4-D ester and amine were applied in early
spring at rates of 4O to 120 pounds acid per acre with final plant
counts for evaluation being taken 13 months later. The chemicals
were applied as a spray and by a carbon bisulfide injector, making
possible a comparison of two application methods. The chemical
was diluted with an equal volume of water for spraying, and soil
injections were made at 12-, 15-, and 18~inch intervals.

The 12-month period following chemical application was ex-
ceptionally dry; however, all rates of 2,4-D applied as a spray
controlled 90 percent or more of the established perennial weeds.
There appeared to be little difference between the chemical formu-
lations under the conditions tested. The chemical was completely
dissipated out of the upper soil strata (1 and 3 inches) in all
treatments within 65 days after application. This was determined
by interval plantings of beans and barley in the greenhouse. The
80 pounds of acid per acre completely eradicated all thistle and
knapweed; however, established native grasses growing in the plots
survived the treatments. Spray application was about twice as
effective for a given rate of 2,4-D as the soil injection method,
The heaviest rates of 2,4-D injection (120 pounds per acre) con-
trolled about 80 percent of the established weed stand compared to
the 60-pound spray treatment which controlled over 90 percent of
both weeds. Tests are being continued to determine influence of
moisture and soil type upon control results. (Wyoming Agricultural
Experiment Station)

The influence of Canada thistle stand on yield of small grains.
Hodgson, Jesse M, Yield samples were obtained in different fields
of small grain infested with Canada thistle to study the effect of
different levels of Canada thistle infestation on yields as com-
pared to thistle-free samples.

The sampling (from 2 x 8 plots) was done in farmers' fields
where the required levels of thistle populations could be found
and where the farmers' cooperation was obtained. The different
levels of infestation sampled consisted of areas with O thistle
shoots, The O sample was taken just outside the thistle patch,
Each succeeding sample of heavier infestation was taken on the
same drill rows toward the center of the thistle patch where the
desired level of infestation occurred. A level of 45 to 55 thistle
shoots per 2 x 8 foot plot (3-4 thistles per square foot) was usu-
ally as heavy an infestation as could be found in the thistle patch.
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Average yield in bushels per acre at &
levels of Canada thistle infestation

Small grain & field* 0O shoots 3-8 sShoots 20=30 shoots L5-55 shoots

1. Winter wheat P.B. 64 5543 L6, 4 35.%
Percent 100 86,3 12k 54.9
2. Winter wheat J.S. S 7 L5466 3542 31.4
Percent 100 88,2 68.1 60,7
3. Spring wheat X.H. Ale7 276 2340 18,0
Percent 100 87.0 9245 567
L. Spring wheat A.T. 15.9 13.8 10.6 7.1
Percent 100 91,7 70,0 %
5. Barley 0 63.5 51.4 hyo5 23,4
Percent 100 80.9 70,0 36.8
6. Bar‘ley‘ A.H. 58-3 lPBt}-I- 26.6
Percent 100 Thely 45.6
7. Barley PaBs V2.5 56,2 36.5 230
Percent 100 TS 50.3 RS £ 0
8- OatS Il“llL. 61014- 54-2 37-8 33.?
Percent 100 88.3 61.6 54.9

* Fields 1, 3, 5, and 8 are averages of 4 replications; others are
averages of 2 replications.

All fields sampled exhibited a consistently decreasing yield as
Canada thistle infestation increased, although there was consider-
able variation from field to field. Yields of winter wheat were re-
duced least by the heaviest levels of Canada thistle infestation,
while barley yields showed the greatest yield reductions from Canada
thistle infestations. (Field Crops Research Branch, ARS, USDA, and
HMontana Agricultural Experiment Station, Bozeman, cooperating)

Canada thistle control with cropping, and with cultural and
chemical treatments. Hodgson, Jesse i, 1n an attempt to develop
more efficient means for control and eradication of Canada thistle
(Cirsium arvense (L.) Scop.) several combined treatments of crop-
ping, spraying, and cultivation were begun in May, 1953, Sixteen
different treatments were randomized and replicated 4 times on land
infested with.Canada thistle at the Montana sxperiment Station,
Bozeman., The original infestation of Canada thistle on each plot
was determined by counting the. number of thistle shoots on 10-
square yard quadrats through the center of the plot before any
treatments were made. Annual follow-up counts were made on the
same locations as the original counts. This test was planned to
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extend for a 5-year period; however, some treatments have given
outstanding control after one season. Only a few representative
treatments are referred to in this abstract.

One treatment program consisted of normal seedbed preparation
and cropping to spring wheat. Nitrogen fertilizer was applied at
50 pounds per acre prior to seeding wheat each year. These plots
were plowed immediately following harvest. Heavy ester or amine
2,4-D was applied at 3/4 pound when the Canada thistle was in the
early bud stage. The thistle stand was reduced by 90 percent after
one season of this combined treatment. Mean wheat yields were 60
bushels per acre on these plot.s.

A second control program was spring wheat cropping with 50
pounds of nitrogen fertilizer per acre but no 2,4-D. The number
of shoots have increased 28 percent under this treatment after 1
year and yields were 47.8 bushels per acre, which was 20 percent
less than spring wheat on plots infested with Canada thistle that
were treated with 3/4 pound of Ry4=D.

A third control program of alfalfa cropping and mowing has
decreased the thistle stand 86 percent according to thistle shoot
counts in 1954. These thistles and alfalfa were mowed twice in
1953 and twice in 1954. A very heavy, vigorous stand of alfalfa
was present on these plots,

A fourth control program consisted of a seeded grass pasture
which was sprayed annually with 3/4 pound of 244=D per acre. The
reduction of thistle stand on these plots was 94 percent after one
season. The grass and weeds on this plot were clipped and hay

yields taken three times during the growing season.

One season of cultivation on a series of plots in this test
reduced the stand of Canada thistle 99.6 percent., The cultivation
consisted of a plowing May 5, followed by duckfoot cultivation every
21 days. A total of g cultivations were made during the growing
season.

Plots that had no treatments of cropping, spraying, or culti-
vation increased 48 percent in stand or number of shoots during the
same period that the noted decreases of stand occurred in the above
treatments., (Field Crops Research Branch, USDA, and Montana Agri-
cultural Experiment Station, Bozeman, cooperating)

The control of canaigre with several chemicals. Arle, H. Fred.
The production of canaigre (Rumex hymenosepalus) as a potential
source of tannin is being investigated in this area. The plant also
exhibits some characteristics which indicate that it could present a
weed problem., The control of this plant is therefore being studied.

Plots were sprayed on March 5, 1954, at which time the seedling
plants were 6 months old and averaged 12 inches in height., There
were also a scattered number of plants which had originated from
established rootstocks. These were in the heading stage, The fol-
lowing treatments were included: CMU at 4, 8, 12, and 16 pounds
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PROJECT 7.. HERBACEQOUS RANGE WEEDS
L. L. Jansen, Project Leader
SUMIARY

Twelve individual reports of research progress on herba-
ceous range weeds were received. Eight of these dealt with
halogeton and 2 with Medusa-head rye. Following the practice
of previous years the reports have been arranged for discussion
and presentation as follows:

Weedy Grasses

Preliminary ecological studies of Medusa-head rye (Elymus
caput-medusae), a recent invader of cheatgrass ranges in south-
western Idaho, indicate that this grass is as well-adapted to these
disturbed rangelands as cheatgrass, and that certain character-
istics give it a slight advantage over cheatgrass. It now occu-
pies about 150,000 acres and seems destined to remain as a charact-
eristic range annual. Competition through restoration of a peren-
nial cover is suggested as the best means of control. Fall appli-
cations of CMU completely eradicated the plant at rates of 4O
pounds per acre or higher.

Nonpoisonous Forbs

. In a report on the ecology and control of Mediterranean sage
(Salvia aethiopis) information is presented on population densi-
ties, growth habits, germination, and competition of this weedy
biennial, and on its potential for several soil types. Measures
for successful control with 2,4-D, diesel o0il, and cultivation are
given, and the problem of ultimate control is discussed.

Poisonous Forbs

Biological control of Klamath weed (Hypericum perforatum) by
Chrysolina beetles is now relatively assured in areas of northern
Idaho. Marked reduction in Hypericum occurred during the 3rd and
Lth years following relecase of the beetles. Associated with the
reduction in Hypericum, ecological changes in other vegetation
have been fcunde Studies on rehabilitation of these ranges have
also been started.

Four of the reports submitted concern chemical control
measures for halogeton, 2 with CIMU and 2 with 2,4-D, Results
from 3 seasons of work with CMU in Idaho and Utah are reported
which demonstrate that rates of 40 pounds per acre or greater are
necessary to sterilize the soil against halogeton. Perennial for-

age species, however, have been severely damaged or killed,
usually by much lower rates. It appears to this project leader
that the use of CMU for the control of halogeton should be limited
to areas where total sterilization is desirable, such as gravel
stock piles, road shouvlders, and railroad cmbankments.
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Two years of coordinated experiments have limited the period
for most successful spraying of halogeton with 244=D in northern
Utah and southern Idaho to 2 stages of growth--the cruciform
stage and the early part of the elongation-branching stage. The
optimal rate of 2,4-D appears to be between 12 and 2 pounds per
acre, Treatments at earlier stages than the cruciform were less
successful because of post-treatment germination. Plants became
resistant to 2,4-D in the last part of the elongation-branching
stage, and rates up to 8 pounds per acre were necessary to obtain
kills at the later stages. Results of an additional e xperiment
conducted in Idaho confirm those of the coordinated work and it
seems likely that the findings have general application to all re-
gions. Development of resistance to 2,4-D was found to be corre-
lated with physiological age of the plants and was independent of
their chronological ages.

Basic studies on the physiology and ecology of halogeton have
continued to progress. Recent findings are contained in 4 re- '
ports, received from personnel in Idaho, Nevada, and Utah, In one
study in Idaho a number of growth and development processes were
found to be correlated with supplemental water applied to field
plots of halogeton., Plants also responded to a slight extent to
added nitrogen. Susceptibility to 2,4=D was greater at the higher
moisture levels, Results from life-history and ecological studies
by Idaho workers have shown that 50 percent germination of brown
seeds can be obtained after 1 to 2 years of burial. It seems prob-
able that some observed field germination can be attributed to brown
seeds carried over in the soil for 3 years. In Idaho foliage
cover indices of 20 percent for native shrubs appear to be critical
in competitive control of halogeton; in Nevada, critical shrub
densities from 12-27 percent have been determined. Nursery experi-
ments and field observations indicate that halogeton will not grow
on sand in northern Nevada. In Utah continued studies of the flow-
ering responses of halogeton indicate that the initiation of re-
productive growth is probably correlated with a period of warm
nights,

18



practical solutions., Fortunately there is more perennial grass

on the annual ranges than might. be expected, and results so far
indicate possibilities of fairly rapid recovery of perennials with
improved management. Artificial reseeding is feasible over much
of the lower areas covered with Medusa-head, and offers a speedy
means of restoring a highly desirable perennial cover. Due to its
high degree of adaptation and wide spread, Medusa-head seems cer-
tain to remain as a characteristic range annual of the region.
(Forest, Wildlife and Range Experiment Station, University of
Idaho, Moscow)

Toxicity of CMU to Medusa-head rye. Morton, H. L. The rapid
spread of Medusa-head rve, (BELymus caput-medusaes has caused con-
siderable concern in the range areas of southwestern Idaho. Since
many of the new Medusa-head rye infestations in Idaho are relatively
small in area, it would appear that a practical means of eradica-
ting these infestations is through the use of a soil sterilant.

CMU (3=-(p-chlorophenyl)-1, l-dimethylurea) has shown a high degree
of toxicity to many annual grasses, and effective control of weedy
annual grasses has been obtained with this compound at rates as

low as 3 pounds per acre.

In the fall of 1952 and 1953, CMU was applied to Medusa-head
rye on arid range lands at rates ranging from 1 pound per acre to
80 pounds per acre. No appreciable Medusa-head rye control was
- obtained with CMU rates of less than 10 pounds per acre. Complete
eradication of Medusa-head rye in both years was possible only
with the 40- and 80-pound per acre rates. Less than 10 Medusa=-
head rye plants occurred on each square-rod plot treated at the
20-pound per acre rate; however, these plants grew to maturity and
produced viable seed. (University of Idaho Agricultural Experi-
ment Station)

Ecology and control of Mediterranean sage (Salvia aethiopis).
Poulton, Charles L, Mediterranean sage, Salvia aethiopis, is an
important range weed in south-central Oregon and adjacent Cali-
fornia. The weed is native to the Mediterranean area where it

rows in competition with fescues (Festuca spp.), needle~grasses
%Sti 2 spp.) and other perennials, 1In spite of a biennial habit,

he plant is a relatively strong competitor and may maintain a

Seed source on fairly good ranges. It has been observed in Oregon
to complete its life cycle in a heavy sod of dryland sedge (Carex
spp.) and to mature 22 plants per 100 square feet in an area where
beardless wildrye (Elymus triticoides) averaged 37 culms per square
foot. It is an abundant seed producer, develops a large rosette of
basal leaves, and is an aggressive competitor on deteriorated range
lands. In one area of particularly bad infestation near Lakeview,
Oregon, Mediterranean sage produced 34 rosettes per square foot in
1954, It is estimated that the infestation is currently spreading
over more than 100,000 acres in Lake County,

The plant is not eaten by livestock, much of the infested area
cannot be worked with machinery, and the range itself lacks the
cover of perennial grass necessary to hold the weed in checks It
therefore presents a serious threat to range feed production on
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REPORTS OF INDIVIDUAL CONTRIBUTORS

A_study of the Medusa-head problem in Idaho. Hironaka, M.,
Tisdale, E. W., and Sharp, L. A. A range problem of considerable
potential has been created on cheatgrass (Bromus tectorum) ranges
of southwestern Idaho by the recent and rapid spread of Medusa-
head (Elymus caput-medusae), an annual wild rye grass. The esti-
mated area of infestation is now about 150,000 acres, located
mainly in Gem, Washington and Payette counties. This invasion
of cheatgrass ranges by Medusa-head has appreciably lowered the
grazing capacity of the infested areas, and threatens to spread
onto additional large areas of this type of range.

Preliminary studies of this plant made over the past L years
have revealed something of its ecology and the nature of the pro-
blem, Until 1954, however, this work was done on a very small
scale, without the support of an organized project. Beginning in
1954, a more comprehensive study was begun. The work will in-
volve a survey type study of the infested area, with emphasis on
the management practices and site conditions which appear to have
favored the spread of the plant., Studies are under way on the
ecology of Medusa-head, its competitive ability and the feasibil-
ity of its control by perennial species, Control by artificial
reseeding is included in this program.

Results of the studies made to date indicate that Medusa-
head is well-adapted to invade annual grass ranges in southwestern
Idaho. It is the only annual species which has replaced cheat-
grass on any large scale in this area. The growth cycle is much
the same as for cheatgrass, but Medusa-head reaches maturity about
2 weeks later, Dense stands are formed, with as many as 1,000
plants per square foot. Yields are as high or higher than those
of cheatgrass, but grazing capacity is considerably lower due to
low palatability. While the stiff awns render the plant unattrac-.
tive and even dangerous in the flower and seed stages, it is grazed
to some extent earlier in the season., Seed production is abundant
and there is some carry-over of viable seed in the field for at
least one year after it has matured,

The Medusa-~-head problem, like most range weed problems, appears
to be primarily the result of poor range conditions, The areas
it has invaded were originally dominated by sagebrush and peren-
nial grasses, Their conversion to anpual grass range was accom-
plished by grazing out most of the perennial grass and killing the
sagebrush by fire, Cheatgrass invaded these areas and remained the
dominant until the arrival of Medusa~head, While the use of direct
control methods such as fire and herbicides are being studied,
it does not appear that these will provide the answer to the Medusa=-
' head problem, The real problem is lack of perennial forage cover,
and the studies aimed at restoration of perennials either by man-
agement or by artificial reseeding appear most likely to provide
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areas where annual grass species and/or unpalatable brush predominate.
Work by W, A. Sawyer of the Squaw Butte Station and by others in the
problem areas, has demonstrated easy control of Mediterranean sage

by one pound per acre (acid-equivalent) of 2,4-D butyl ester applied
in late spring after germination is complete. The species is also
easily controlled by diesel oil spray and cultivation or grubbing
where feasible. Thus methods are available for control, but merely
killing the plants does not solve the problem, Effective control
requires replacing Mediterranean sage by desirable perennial forage,-

The Oregon Agricultural Experiment Station initiated a prelim-
inary study to determine the germination and growth characteristics
of the species on ten typical range soils of Oregon. This work
has pointed up the following interesting facts: Seed purity, 77
percent; germination percent, 92,5 in the light and 45.0 in the
dark; seed weight, 173,200 seeds per pound. Greenhouse germina-
tion on typical range soils varied from none on an alkali soil of
a saltgrass (Distichlis stricta) area, to 70 percent on a Winchester
sand. This preliminary work suggests that Mediterranean sage may
be a potential problem on more Oregon soils than it now occupies,

A more critical field analysis of the problem is contemplated for
the summer of 1955. This may lead to formalization of a project
on this problem weed., (Oregon Agricultural Experiment Station)

Ecology and control of Hypericum perforatum. Tisdale, E. W.,
Hironaka, M., and Harshman, E. P, ©Since 1951 studies of certain
phases of the ecology of Hypericum and its control by biological
means have been conducted in northern Idaho. During the past year
the reduction of Hypericum continued on sites where Chrysolina
beetles had been released previously.,

Results from intensive study of some 25 sites representing a
variety of site conditions and type of plant cover have shown the
following trends:

(a) Marked reductions of Hypericum have occurred on most sites
in the 3rd and 4th years following beetle release.

(b) The first vegetational response has been a marked increase
in annuals, both grasses and forbs,.

(c) There has been slower but appreciable increase in peren-
nial forbs.

(d) On most sites there has been little increase in perennial
grass. This has been due to lack of sizeable remnants of parent
plants and in some cases to grazing pressure,

(e) Hypericum, after being virtually eliminated on many sites
after the LTh year, has reappeared in some cases in the form of
numerous seedlings, The fate of these young plants will be re-
vealed in future studies.

Now that the control of ngericum by beetles is relatively
. assured over much of the area, it is becoming obvious that this is
merely the first step in the rehabilitation of these ranges., So
far the principal change has been a replacement of Hypericum by
annuals, some of which are as undesirable as the former species,
Studies of means of increasing perennial cover by management or
artificial reseeding are needed and are being started as part of
this project. (Forest, Wildlife and Range Experiment Station,
University of Idaho, Moscow) o



Sterilization of highway right-of-way and gravel stock piles
with CMU_for halogeton control. Cronin, K. H. Results of experi-
ments started in November of 1952 and reported in the 1954 Research
Progress Report showed that CMU, 3-(p-chlorophenyl)-1, l-dimethyl-
urea), at 4 and 8 pounds per acre gave some control of halogeton,
but also killed many of the native shrubs. At that time data for
the 8-pound rate indicated that 100 percent of big sage (Artemisia
tridentata) and shadscale (Atriplex confertifolia? and 58 percent
of the black sapge (Artemisia nova) had been killed. The L-pound
rate had killed 81 percent of the big sage brush and black sage
and 73 percent of the shadscale.

The permanent transects were inspected again in June of 1954
and the following analyses of the perennial vegetation were ob-
tained: '

Rate of Percent loss Percent loss Percent loss Percent loss
application of big sage of black sage of shadscale of bud sage
of CMU (Artemisia (Artemisia (Atriplex con- (Artemisia

tridentata) nova) fertifolia) spinescens)
8 1lbs/A 93.3 96.3 100.0 100.0

Although the original vegetation was largely killed, especi-
~ally at the higher rates of application, the halogeton was retarded
only for a year. As stated in the earlier report it appeared that
a number of plots were free of halogeton, However, the June, 1954
i?spection revealed that halogeton was present on all 45 treated
plots.

Rabbit brush (Chrysothamnus viscidiflorus subsp. stenophyllus)
is spreading into the plots replacing the dead black sage and shad-
scale plants,

Two additional plots were located on the top of a gravel stock
pile near Park Valley, Utah, on Highway #70. They were sprayed
with 60 and 8 pounds of CMU per acre, respectively, on March 7,

1953. The 60-pound application effectively controlled all plants

in both the 1953 and 1954 seasons. The 8-pound application appeared
completely effective in 1953 but the 1954 inspection disclosed the
presence of numerous halogeton plants. (Field Crops Research Branch,
ARS, USDA, and Utah Agricultural Experiment Station, cooperating)

Toxicity of CMU to halogeton and some desirable range plants.
Morton, Howard L., and Haas, Robert H. 9J0il sterilants have been
suggested, and in some instances used, as a means of eradicating
small spot infestations of halogeton fHalogeton glomeratus). To
determine the toxicity of CMU to halogeton, and the length of time

this toxicity .persists, treatments were made in 1951, 1952, and 1953.

In October, 1951, CMU was applied to halogeton in an area de-
void of all perennial vegetation at rates of 20, 4O, and 80 pounds
per acre., Both the 4O~ and 80-pound rates have given complete
sterilization against halogeton growth during the 1952, 1953, and
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1954 growing seasons. In April, 1952, CMU was applied to a mixed
stand of halogeton and crested wheatgrass at rates of 23, 5, 10,

20, and 40 pounds per acre, During the 1952 growing season the

CMU was ineffective in preventing halogeton growth on all of the
treated plots. Apparently the root systems of the halogeton seed-
lings present on the plots at the time of application were developed
to depths sufficient to insure their escaping the toxic influence
of CMU. By the end of the 1953 growing season all crested wheat-
grass plants on the CMU-treated plots were dead. The plots treated
with 2z, 5, and 10 pounds of CMU per acre have supported normal-
appearing halogeton stands during the 1953 and 1954 growing seasons,
The 20-pound rate reduced halogeton stands by approximately 75 per-
cent during the 1953 and 1954 growing seasons, and the 4O-pound
rate was effective in preventing all halogeton growth during the
1953 and 1954 growing seasons.

In September, 1953, rod square plots in an area supporting a
mixed stand of halogeton and saltsage (Atriplex puttallii) were
treated with CMU at rates of 2%, 5, 10, 20, 4O, an pounds per
acre., On September 28, 1954, estimates of halogeton and saltsage
kills were made on each of the treated plots. Halogeton kills for
each treatment averaged 33, 60, 80, 93, 100, and 100 percent for
the 23~-, 5-, 10~-, 20-, 40-, and 20-pound per acre rates, respec-
tively. The average saltsage kills were 13, 4O, 56, 90, 83, and
100 percent for the 2i-~, 5-, 10-, 20-, 4O-, and 80-pound per acre
rates respectively, Halogeton and saltsage kills were not consid-
ered to be 100 percent unless all of the plants of the species on
the plot were dead. For this reason the Z20-pound rate produced an
average halogeton kill of only 93 percent, although very few plants
were present on some of the plots treated at this rate, It is ap-
parent from the high saltsage mortality that there is little CMU
selectivity between halogeton, an annual, and saltsage, a perennial.

The minimum rate necessary for complete kills of halogeton in
1951, 1952, and 1953 applications of CMU was 4O pounds per acre,
This rate of CMU application is also effective in preventing growth
of most other range plants. The soil sterility produced by 40-
pound per acre rates of CMU has been effective for at least three
years., (University of Idaho Agricultural Experiment Station and
Field Crops Research Branch, ARS, USDA, cooperating)

Results of two years' cooperative research on herbicidal con-
trol of halogeton. Morton, Howard L., Cronin, Eugene H., and Haas,
Robert H. During the 1953 and 1954 field seasons an attempt was
made to conduct a coordinated experiment on the herbicidal control
of halogeton in the various western states concerned., Prior to
this time much of the information concerninz the herbicidal control
of halogeton was obtained as a result of observations gleaned from
field-scale operations, unreplicated experiments conducted in one
area, or research conducted with one herbicidal material in one
, part of the region and another herbicidal material in another part,
Valuable as these sources of information have proven to be, they
have resulted in some contradictions about herbicidal control of
halogeton. This experiment was designed to provide uniform repli-
cation of herbicidal applications in different areas, Specific
objectives of the experiment were: (1) Determine the stage of
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growth at which halogeton is most susceptible to 2,4=D, (2) Deter-
mine the most effective 2,4-D rate to be applied at each stage of
growth, and (3) Determine the dates at which the different stages of
growth occur in different sections of the western United States and
what variability exists in the date of occurrence of these stages

of growth as they relate to herbicidal susceptibility,

In 1953 an outline of experimental procedure was distributed
to seven agencies whose personnel had expressed an interest in the
project at the 1953 meeting of the Research Section of the WWCC.
This outline called for the application of the propyleneglycol
butyl ether ester of 2,4-~D at rates of l, 2, 4, and 8 pounds per
acre each at the seedling, elongation-branching, early flowering,
and early seed stages of halogeton growth, Only two agencies were
able to apply the treatments in 1953, the applications being made
in southern Idaho and northern Utah. In 1954 the outline was changed
to include six stages of halogeton growth: seedling, cruciform,
early elongation-branching, late elongation-branching, early flow-
ering, and early seed., The rates of application of the propylene-
glycol butyl ether ester of 2,4-D were 1, 1%, 2, 3, and 4 pounds
per acre. The above treatments were applied in southern Idaho and
the 1-, 13-, and 2-pound per acre rates were applied at all but
the early seed stages in northern Utah,

Treatments made at the seedling stage of growth were less
effective than those treatments made at the crueiform and early
elongation branching stage., This lessened effectiveness was due to
germination on the plots after the treatments were made, The treat-
ments applied in the cruciform stage were made only in 1954, Opti-
mum kills were obtained at this stage of growth both in Utah and
in Idaho, In Idaho the l-pound rate gave an average of 99 percent
kill and all rates above 1 pound per acre produced 100 percent halo-
geton kills., In Utah the halogeton kills varied from 96 to 99 per-
cent for the three rates of application made at the cruciform stage
of growth, :

The treatments applied at the early elongation-branching stage
of growth also produced excellent kills in Idaho and Utah. 1In
Idaho, only the l-pound rate failed to produce 100 percent halogeton
kills during the 1953 and 1954 seasons. In Utah, the 1953 treatments
resulted in kills of 64, 68, 96, and 97 percent for the l-, 2-,

k-, and 8-pound rates respectively. In 1954 the 1-, 1%-, and 2-
pound rates all resulted in 99 percent halogeton kills, The poor
agreement in the percent halogeton kills produced in Idaho and Utah
in 1953 may be due in part to the difference in dates of applica-
tion, June 11 in Idaho and June 26 in Utah. The treatments applied
at the late elongation stage of growth were relatively ineffective
in both Idaho and Utah, Halogeton kills ranged from 20 percent to
76 percent in Idaho and from 22 percent to 55 percent in Utah.

With the exception of the 8-pound rate, treatments were ineffective
' at both the early flowering and early seed stages in Idaho and Utah
in both 1953 and 1954. Only the 8-pound rate produced an effective
kill at the early flowering stage in 1953,

From the results of two years! cooperative work on the herbi-
cidal control of halogeton, it is apparent that halogeton becomes
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resistant to 2,4-D during the elongation-branching stage of growth,
and the most susceptible stages of growth are the seedling, cruci-
form and early elongation-branching. The seedling stage is an un-
desirable time to treat, however, because of late season germina=-
tion. It was further shown that the rate of 2,4-D application
necessary for optimum kill at the cruciform and early elongation-
branching stages of growth was somewhere between the 13- and 2=
pound per acre rates. A rate of 8 pounds per acre is needed in the
late elongation-branching and early flowering stages to produce
halogeton kills equivalent to those obtained with the 2-pound per
acre rate in the cruciform and early elongation-branching stages

of growth. Because of the lack of regional replication in the
experiment, it was not possible to determine the dates at which
different stages of growth occur and the stages at which halogeton
becomes resistant to 2,4-D in different sections of the western
United States. (University of Idaho Agricultural Experiment Station,
Field Crops Research Branch, ARS, USDA, and Utah Agricultural Experi=-
ment Station, cooperating) :

Interacting factors of germination date and spraying date and.
their influence on the susceptibility of halogeton to 2,4~D. Haas,
Robert H., and Morton, Howard L. Halogeton has been observed to
germinate over a long period of time during the spring and summer
. months, An experiment was designed in 1954 to determine whether
plants which germinate during early spring develop resistance to
_2,4-D earlier than those plants which germinate in early summer,
Included in this experiment were plants which had germinated in
late March to early April, on May 1, June 1, and on July 1. Plants
germinating at each of the above four dates were sprayed with the
butoxyethanol ester of 2,4-D at a rate equivalent to 2 pounds per
acre on July 17, July 27, August 6, August 16, and August 27. Per=
centage kills were determined on each of the plots from population
counts mapde at the time of treatment and final counts on September
27. Each treatment was replicated four times in a 4 x 4 Latin
square split-plot experiment.

On July 17 the plants which had germinated on April 1 and
May 1 were in the elongation-branching stage of growth and were
quite resistant to 2,4-D, However, the plants which had germin-
ated on June 1 and July 1 were still susceptible to 2,4~D, being
in the cruciform and rosette-cruciform stages of growth respec-
tively. On July 27 the plants which had germinated on June 1 were
in the elongation-branching stage of growth and had developed con-
siderable resistance to 2,4-D. Plants treated on August 16 and 27
were even more resistant to 2,4-D as the percent kills obtained on
these dates were considerably lower than those obtained on August 6.

It is evident from this experiment that resistance to 2,4-D
in halogeton is independent of the chronological age of the plant
and is dependent upon the physiological age of the plant, In this
experiment, the resistance of the halogeton plants to 2,4-D was
developed simultaneously with the advancement of the elongation-
branching stage of growth., The halogeton plants which germinated
early in the season became resistant to 2,4=D at an earlier date
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than the plants which germinated later in the growing season.

The plants which germinated early in the growing season were
chronologically older at the time they became resistant to 2,4-D
than were the plants which germinated later in the growing season,
(Field Crops Research Branch, ARS, USDA, and University of Idaho
Agricultural Experiment Station, cooperating)

Some factors involved in the growth and development of
halogeton. Haas, Robert H., and Morton, Howard L. An exploratory
study of halogeton growth and development was initiated in 1954
to determine the plant's response to supplemental water and
nitrogen. Five levels of nitrogen were established on an old
halogeton stand by adding nitrogen at rates of Oy 1285125550,
and 100 pounds per acre. Supplemental water was supplied to each
of the nitrogen levels at rates of 2%, 43, and 7% surface inches,
over a 32-day period, to establish low, medium and high soil
moisture, respectively. In order to check the susceptibility of
the halogeton plants a portion of each plot was treated uniformly
with 2 pounds butoxyethanol ester of 2y4=D on August 6 and August
27, 28 and 47 days, respectively, after the initiation of the
experiment,

Plant height and density data were collected at regular inter-
vals on each plot. After the plants had matured visual ratings
were made on each treatment for percentage kills and seed produc-
tion. At the same time five 2-inch stem sections were collected
at random from each treatment and analyzed for the number of
black and tan seeds produced.

Results from the check plots (plots not treated with 2,4=D)
indicate that growth was stimulated in direct proportion to the
amount of supplemental water applied. Seed production per plot
was increased in a similar manner. A response was obtained from
the addition of nitrogen, although growth and seed yield per plot
was just as great when 12% pounds of nitrogen was added as
when 100 pounds was added. This would indicate that the supple-
mental nitrogen requirement for halogeton is quite low.

Although both herbicide treatments were applied after the
plants had gained considerable resistance to 2,4=D, better kills
were obtained at both dates of application on high soil moisture
levels, With the first 2,4-D application, kills of 20, 30, 42,
and 52 percent were obtained with no additional water, low, medium
and high supplemental water rates, respectively, This can be
accounted for, at least in part, by the fact that flowering was
somewhat delayed on the higher moisture plots, indicating that
maturity was being delayed. There were no observable effects of
nitrogen on percentage kills obtained from 2,4-D.

A notable increase was obtained in total seeds produced per

unit length of stem when some water was applied. As the water
rate was increased, the percentage of black seeds (i.e. seeds
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