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FOREWARD

The 1979 annual Research Progress Report of the Western Society of Weed
Science consists of 137 reports of recent investigations in weed science.
This is the largest number of papers ever submitted. AIll reports were
voluntarily submitted by research and extension weed scientists. The report
will be complimented by the proceedings from the annual meeting held in
Marcn, 1979 in Boise, Idaho.

Unlike previous years the individual papers in the 1979 report were sub-
mitted 'camera ready' for reproduction. No papers were retyped prior to
publication. Only minor editorial changes could be made on the manuscripts;
most papers appear in the report exactly as submitted. It must be emphasized
to the reader that the responsibility for the contents and style of the
reports in this 1979 report is that of the original author(s). Papers were
submitted with many variations in style departing from that outlined in the
call for papers, or in recent pevious reports; these papers have, however,
been published in order that tne information contained therein be made
public.

The research committee, consisting of a chairman and seven project
chairmen, assembled and summarized the information in their respective areas.
Final review was done by the chairman of the research committee and any
questions or comments should be directed to him. Information contained in
the Research Progress Report should be considered tentative and NOT FOR
PUBLICATION. Abstracts should not be reproduced without permission of the
authors. Reports printed in the Progress Report do not constitute prior
publication.

This report does not contain recommendations for herbicide use, nor does
it imply that uses discussed in the text are registered by the Environmental
Protection Agency. Registered trade names have been used occasionally for
informative purpose only and their use does not imply endorsement by the
Society or the author.

The common and botanical names of weeds suggested by the subcommittee on
standardization of names of weeds of the Weed Science Society of America have
been used (see Weed Science 19:473-476, 1971). The common names of herbi-
cides have followed the report of the terminology committee of the Weed
Science Society of America, where possible, and are consistent with the
common names reported in Weed Science 26(4), 1978 and the WSSA Herbicide
Handbook, 3rd edition. When known, the full chemical name of numbered
compounds has been given.

Recognition is due to the research workers in the Western Society of
Weed Science whose contributions constitute this report. The efforts of the
seven Research Project Chairmen in compiling and summarizing each section are
appreciated. Thanks also go to various members of the Botany Department at
the University of California, Davis, for their assistance in preparation of
this report.

Robert F. Norris

Chairman, Research Section
Western Society of Weed Science
1979
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PROJECT 1
PERENNIAL HERBACEOUS WEEDS

W. S. Belles, Project Chairman

SUMMARY -

Eighteen papers were submitted for publication. Perennial herbaceous
weeds included Canada thistle, field bindweed, leafy spurge, orange hawk-
weed, perennial pepperweed, purple nutsedge, quackgrass, Russian knapweed,
swamp smartweed, and tansy.

Canada thistle (5 papers) - Fall applications of the fumigant 1,3-D with an
injection shank at 30 gpa gave 97% control of Canada thistle the following
spring. Over 80% control was achieved with 1,3-D at 25 and 30 gpa of 1,3-D
EC using the noble blade. In a separate trial visual evaluations two years
after application of herbicides to mature Canada thistle showed 90% or
greater control with Dowco 290 at 1.5 and 3.0 1b ai/A, 2,4-D amine at 40 1b
ai/A, picloram +2,4-D at 0.5 + 1.0, 1.0 + 2.0 and 2.0 + 4.0 1b ai/A and
picloram 10K at 1.0 and 2.0 1b ai/A. In another study various combinations
of dicamba + chlorflurenol. Over 80% control was obtained with several
treatments. Single applications of various rates of metribuzin, velpar,
metribuzin + velpar and glyphosate + Dowco 290 gave stand reductions of 70%
or more at two locations. Fall applications of glyphosate, dicamba, and
glyphosate + dicamba resulted in greater than 90% Canada thistle control
one year later, + 2,4-D were less effective. VYields of winter wheat were
increased by all treatments except dicamba at 6 1b ai/A applied 10 days
before seeding. The same treatments applied at a second location were less
effective. Eighty percent or greater control was obtained with after frost
applications of dicamba at 6 1b ai/A and glyphosate at 4.0 1b ai/A. Alaska
pea yields were substantially increased with some treatments.

Field bindweed (3 papers) - Picloram formulations provided the best field
bindweed control two years after application in a study conducted with
several herbicides. Dicamba, Vel-4207, dicamba + 2,4-D and triclopyr were
effective for only one year. 1In a separate study, combinations of 2,4-D or
dicamba with glyphosate did not increase field bindweed control over glypho-
sate alone. Herbi and knapsack applicators showed comparable field bindweed
foliage reduction 8 and 20 days after applications of dicamba, glyphosate and
glyphosate + dicamba.

Leafy spurge (2 papers) - Leafy spurge was effectively controlled one year
after treatment with various picloram formulations, picloram + 2,4,5-T,
dicamba and dicamba + 2,4-D. Grass damage increased when picloram rates
increased above 2 1b ai/A. Granular dicamba and glyphosate at 2 and 3 1b
ai/A also reduced grass cover. In Idaho glyphosate at 2.3, 3.0 and 4.5 Tb
ae/A provided adequate control of leafy spurge approximately one year after
application. Treatments applied 7 days after frost were superior to 33 days
after frost or before frost treatments.



Orange hawkweed - Several herbicides were applied to orange hawkweed stands
at two Tlocations. A1l chemicals except bentazon at 1.0 and 2.0 1b ai/A
resulted in some measure of control one year after treatment. Picloram
provided the most consistent control at both locations. Complete control
resulted from applications of picloram + 2,4-D at 0.25 + 0.50 and 0.50 + 1.0
1b ai/A at both sites and picloram at 0.5 1b ai/A on one Tocation. Forage
yields were increased appreciably by most treatments at one location, a dryer
upland site.

Perennial pepperweed - Applications of bromacil, terbacil, metribuzin and
karbutilate at 4, 8 and 12 1b ai/A to roadside infestations resulted in some
activity. Two years after application bromacil at the two higher rates gave
the best control.

Purple nutsedge - In an Arizona study purple nutsedge foliage was treated
with 2, 4 and 6 1b/A of glyphosate at 2 and 3 month intervals from 1975 to
1978. Al1l treatments resulted in 95% reduction in stems per plant at the end
of the first year. After 3 years with both the 2 and 3 month application
intervals (9 and 12 applications) the 6 1b/A rate resulted in kill of all
nutsedge plants. '

Quackgrass - Herbi and conventional plot sprayer comparisons on quackgrass
were made with glyphosate at 0.5, 1.0 and 2.0 1b ai/A. Two months after
application glyphosate at the 0.5 and 1.0 rates applied with the Herbi was
more active than with the conventional sprayer. No difference was found at
the high rate.

Russian knapweed {2 papers) - Dowco 290, dicamba, picloram, glyphosate and
2,4-D (40 Tb ai/A) reduced stands of Russian knapweed one and two years after
application. In New Mexico significant top kill was obtained from 1976
applications of glyphosate and 2,4-D. In 1977 glyphosate, glyphosate +
2,4,-D, 2,4,5-T, 2,4-D, and dicamba + 2,4-D significantly increased Russian
knapweed kill compared to the control.

Swamp smartweed - Glyphosate at 0.5 , 1.2 and 4 1b ai/A gave acceptable con-
trol of swamp smartweed two years after application. Asulam was not effec-
tive in the same treatment.

Tansy - Spring applications of picloram formulations, picloram + 2,4-D,
dichlorprop, dicamba and dicamba + 2,4-D all effectively reduced fall tansy
growth. Forage yields were increased appreciably with the dicamba + 2,4-D
treatments. Decreases in yield of the clover-grass pasture species occurred
with some treatments, notably the 2.0 1b ai/A rates of picloram and picloram
5% pellets (M3864).

PAPERS -



Canada thistle control one and two years following application. Alley,
H. P. and N. E. Humburg. Plots were established September 2 and 10, 1976
on Canada thistle which was mature with active seed dispersal. The soil was
a sandy loam (68.0% sand, 25.6% silt, 6.4% clay, 8.4% organic matter, with
a 7.5 pH). A1l treatments, except the pelleted material, were applied in
40 gpa water to square rod plots with three replications arranged in a
randomized complete block design. '

Visual vegetative control evaluations were made on May 23, June 26,
1977 and July 19, 1978, approximately 8, 10 and 22 months following appli-
cation. Although there was considerable variation between rates of appli-
cation with some of the herbicides, Dowco 290, 2,4-D amine at 40 1b ai/A
picloram + 2,4-D and picloram 10K were the only treatments resulting in
90% or greater control two years following treatment. Dicamba, dicamba +
2,4-D, Dowco 290 + 2,4-D and glyphosate maintained control only through
the first year. (Wyoming Agric. Exp. Sta., Laramie 82071, SR 907).



Herbicides, Canada thistle control, one and two years following treatment

1/ Rate Percent control
Herbicide + 1b ai/A May 23, 1977 July 26, 1977 July 19, 1978
dicamba 4.0 100 93 25
dicamba 6.0 87 99 5
Vel-4207 4.0 70 45 12
Vel-4207 6.0 72 80 15
dicamba + 2,4-D 2 + 6 97 63 80
dicamba + 2,4-D 4  + 12 90 73 38
Dowco 290 (M-3972) L 100 100 93
Dowco 290 (M-3972) 3.0 100 100 100
DPX 1108 2.0 40 0 43
DPX 1108 4.0 58 0 50
DPX 1108 6.0 82 30 50
DPX 1108 8.0 83 56 58
2,4-D amine 3.0 72 78 60
2,4-D amine 6.0 63 25 70
2,4-D amine 12.0 61 42 45
2,4-D amine 20.0 66 40 8
2,4-D amine 40.0 94 83 100
picloram + 2,4-D 0.5+ 1.0 100 100 100
picloram + 2,4-D 1.0+ 2.0 90 100 100
picloram + 2,4-D 2.0+ 4.0 100 100 98
picloram 10K 1.0 89 97 100
picloram 10K 2.0 97 100 100
glyphosate 1.5 96 V44 72
glyphosate 2.25 95 77 60
glyphosate 3.0 94 58 50
Dowco 290 + 2,4-D 0.25 + 1.0 100 75 48
Dowco 290 + 2,4-D 0.5 + 2.0 96 87 38

Y ierbicides applied September 2 and 10, 1976.



An evaluation of various rates and application methods of 1,3-D for
Canada thistle control. Alley, H. P., G. L. Costel and N. E. Humburg.
Previous research utilizing various soil fumigants and methods of soil injec-
tion and/or placement have indicated a potential for Canada thistle control.
The data reported herein are a follow-up on previous research to more clearly
identify rates of application and application techniques.

An area uniformly and heavily infested with Canada thistle was selected
for the study site. The land had produced a spring wheat crop in 1976 and
was disced twice during 1977 and prior to application of 1,3-D.

The soil was classified as a clay Toam (25.6% sand, 38.0% silt, 36.4%
clay with 2.7% organic matter and a pH of 7.1). Plots were 15 by 320 ft,
replicated four times in a randomized complete block design.

Three methods of injection and/or placement of the chemical were uti-
lized: the Noble blade, injection shank, and plow down. 1,3-D emulsi-
fiable concentrate plus an emulsifier mixed with water was used where the
chemical was applied with the Noble blade. 1,3-D was applied, without
dilution, with the injection shank and plow down by gravity flow. 1,3-0
was placed approximately 10 in deep with the injection shank, 8 in deep
with the Noble blade, and 10 to 12 in deep with the plow. A cultipacker
was used to compact the soil immediately after application.

Canada thistle shoots in 24 4-sq ft quadrats were counted in each rep-
lication to determine percentage Canada thistle control.

The most effective treatment was 30 gpa 1,3-D applied with the injec-
tion shank (attached table), however, 10 gpa of 1,3-D EC applied with the
Noble blade, was as effective as where 20 gpa 1,3-D was applied with the
injection shank or plow down methods. There appeared to be no difference
in percentage shoot emergence between 20, 25 and 30 gpa applied by the
nlow down.

The emerging Canada thistle shoots, most from root segments, could
possibly be controlled with other herbicides resulting in further reduction
in stand. To evaluate this assumption all 1,3-D plots were cross treated
with varying rates of glyphosate, dicamba 2,4-D and picolinic acid. Data
will be available next year. (Wyoming Agric. Exp. Sta., Laramie 82071,

SR 906).



Canada thistle control resulting from three methods of 1,3-D
injection and/or placment

Injection/placment methodlf Rate ‘ Canada thistle

apa : percent contro]g/
Noble blade 5 EC 41
Noble blade 10 EC . 68
Noble blade 20 EC 84
Shank (O-pressure) 20 73
Shank {O-pressure) 25 78
Shank {O-pressure) 30 97
Plow down (O-pressure) 20 75
Plow down (O-pressure) 25 83
Plow down {O-pressure) 30 83

l/Treatments applied September 29, 1977.
2/Percent control evaluations Aoril 23, 1978,



Canada thistle control. Zimdahl, R. L. and P. S. Zorner. Canada
thistle continues to be one of the most troublesome weeds in Colorado and
the Rocky Mountain West. This is a report of four separate experiments
designed to evaluate the effectiveness of several herbicides and herbicide
combinations for control of Canada thistle. One objective was to define
the optimum ratio of dicamba and chlorflurenol. The second objective was
to compare the efficacy of several herbicides which have been tested in
the past and some new combinations. Our primary purpose was to determine
if a herbicide or herbicide combination could be developed which would
consistently give 90% control of Canada thistle. For this reason, the
experiments have been evaluated for two years. We were not attempting to
determine if the herbicides were selective in crops or if residual effects
precluded planting some crops. These are objectives for future experiments.

Experimental procedure.

Four experiments were established at three separate locations in the
vicinity of Fort Collins. Each experiment was replicated in a randomized
complete block design. No crops were planted and all herbicides were
applied postemergence without incorporation. Visual ratings on a scale
of 0-100 were made for each experiment. Zero represented no control and
100 complete control of Canada thistle. Stand counts of thistle were
made at each Tocation by counting all of the thistles in three 2-square
foot quadrats per plot on each counting date. Herbicides were applied
with a fixed boom sprayer mounted on a garden tractor using CO, as the
propellant. Pertinent application data are shown in Table 1.

Results and discussion.

Three herbicides did not provide satisfactory control of Canada
thistle under the dryland, non-cropped conditions of these experiments.
Triclopyr amine plus surfactant (M-3724) at 0.75, .5 and 3 1b ai/A
gave only 30, 45 and 55% control, respectively. Triclopyr ester (M-4021)
at the same rates gave 55, 50 and 30% control, respectively. Buthidazole
at 1 and 2 1b ai/A controlled only 30% of the thistle and reduced the
stand about 40%. Bentazon was applied at 1 1b ai/A on August 30 and at
the same rate on September 10, 1977. Thistles were 6 to 15 inches tall
and in the prebloom to bloom stage. Visual control averaged 37% but the
stand was only reduced 20%.

The optimum ratio and in fact the efficacy of dicamba-chlorflurenol
combinations remains elusive. Location C was the primary study to define
an optimum ratio. It was complemented by smaller studies at three other
lTocations (Table 2). There was no apparent benefit from chlorflurenol
when dicamba was applied at 1 or 2 1b ai/A. Comparison of visual rating
or stand count data for all combinations at these rates with dicamba alone
at the same rate confirms this observation (Table 2). The data also show
that 0.25 and 0.5 1b ai/A dicamba provided control in the range of 30 to
60% and stand reduction of about 40%. The lower rate was about equal to
the control from 1.0 1b ai/A 2,4-D at Tocation D. We conclude that the
Tower rates of dicamba do provide some control but they are not effective
enough. These above interpretations are reascnably non-controversial.
The elusiveness centers on interpretation of dicamba at 0.25 and 0.5 1b
ai/A plus chlorflurenol. Stand count data are more informative than
visual ratings and show an average reduction of 62% for the Tower rates
of dicamba alone. It is reasonable to conclude there is no difference
between the rates of chlorflurenol or dicamba performance at 0.25 or 0.5
1b ai/A. The stand reduction averaged 41% from 0.25 1b ai/A dicamba and




37% from 0.5. Thus, we conclude there is no difference between the rates.
It is tempting to assume the difference between dicamba alone and with
chlorflurenol is due to chlorflurenol but statistical analysis does not
support the conclusion. There is a trend toward better control with
Tower rates of dicamba when combined with chlorflurenol but these data
do not define the optimum combination. The question of time of appli-
cation relative to growth stage is also unanswered.

Other herbicides studied at two locations permit easier inter-
pretation (Table 3). Each of the herbicides shown gave significantly
reduced Canada thistle below the check. Metribuzin at location A was
not successful but in past studies and at Tocation D it has been. The
visual ratings and stand counts are averages obtained by repeated obser-
vation throughout the study. Such data do not refliect the fact that
final visual control ratings and stand counts for metribuzin, velpar
and their combination show nearly complete control. Picloram + 2,4-D
was included as a standard and for comparison with Dowco 290 and its
combination with 2,4-D. Dowco 290 is not equal to picloram + 2,4-D
but was nearly so except when only 0.125 1b ai/A of Dowco 290 was
used. Glyphosate performs well and the higher rate preferred. There
was no advantage of the combination treatments over the more persistent
compound applied alone. ‘

Most of the treatments in these studies with the possible exception
of Dowco 290 combined with 2,4-D gave very satisfactory control reducing
the stand at the last counting date (Aug. 1978} by 70% or more from one
application. It is important to note that nothing 1is said or implied
about the feasibility of using any of these herbicides in a crop or in a
crop roation.

Table 1
Plot application data
Location A
A B , C D D

Application date 9/29/76 717177 8/29/77 8/30/77  9/10/77

Plot size {ft) 10 x 40 10 x 20 10 x 40 10 x 40
Growth stage 6-8 inch pre-bud  6-15 inch 6&-15 inch bloom
rosette 2~4 inch tall tall, and pre-bloom

tall, 7- bloom and bloom and
10 leaves pre-bloom pre-bloom

Soil condition moist to dry dry dry dry
wet

Temperature C

Air 12-24 26 27 19 22
Soil @ 5cm 9-20 28 .28 21 25
Wind (mph) none 2-5 0-~3 0-8 none
variable
GPA 20 23 24 22 2




Table 2
Canada thistle control by combinations of dicamba and chlorflurenol

Location

Visual rating of

Canada thistle

Number of
Canada thistle

Rate  control? plants/sq ftb/

Herbicide b ai/A A B C D A B D
2,4-D ester 1.0 38 4.0
Dicamba 0.25 30 4.5
Dicamba 0.5 60 4.3

Dicamba 1.0 78 63 2.8 0.9
Dicamba 2.0 a0 86 1.2 0.8

Dicamba + 0.5 28 53 51 7.1 2.1 3.4
2.4-D 2.0

Dicamba + .25 46 4.7
2,4-D .75

Dicamba + .5 53 3.5
2,4-D 1.5

Dicamba + 0.25 63 72 3.8 2.0
chlorflurenol 0.25

Dicamba + 0.25 66 59 5.5 2.1
chlorflurencl 0.5

Dicamba + 0.25 57 4.2
chlorfiurenol 1.0

Dicamba + 0.25 7e 3.3
chlorflurenol 2.0

Dicamha + 0.5 61 68 54 3.0
chlorflurenol 0.25

Dicamba + 0.5 75 70 3.1 2.6
chlorflurenod 0.5

Dicamba + 0.5 57 2.8
chlorflurenol 1.0

Dicamba + 0.5 70 2.0
chiorflurencl 2.0

Dicamba + 1.0 88 1.1
chlorflurenol 0.25

Dicamba + 1.0 62 2.2
chlorflurenc] 0.5

Dicamba + 1.0 81 1.0
chiorfiureno] 1.0

Dicamba + 1.0 80 88 1.0 0.5
chlorflureno] 2.0

Dicamba + 2.0 83 1.1
chlorflureno] 0.25

Dicamba + 2.0 73 0.5
chiorflurenol Gg.5

Dicamba + 2.0 86 1.3
chlorflurenol 1.0

Dicamba + 2.0 78 97 2.3 0.3
chlorflurenol 2.0

Control - no herbicide 0 0 0 0 8.7 8.2 7.1 5.3

a/ b/ see Table 3



Table 3
Canada thistle control by several herbicides and combinations

Location
Visual rating Number of
of Canada a/ Canada thistle
Rate thistle control~ plants/sq Ftb/
Herbicide b ai/A A D A D
Metribuzin 1.5 18 83 8.6 1.5
Metribuzin 2.0 23 92 13.3 1.8
Metribuzin 1.0+ 1.0 - 87 . 1.9
10 days later
Velpar 3.0 a0 2.3
Velpar 4.0 73 93 2.8 1.3
Metribuzin + Velpar 0.5 + 3 80 93 3.2 1.3
Metribuzin + Velpar 0.25 + 4 70 83 0.9 2.1
Metribuzin + Velpar 0.5 + 4 68 79 2.6 1.5
Picloram + 2,4-D 0.5 + 1 80 0.9
Dowco-290 0.25 80 86 1.5 1.5
Dowco-290 0.5 83 91 0.3 0.7
Dowco-290 + 2,4-D 0.256 + 1.0 55 80 5.1 1.7
Dowco-290 + 2,4-D 0.125 + 0.5 55 53 3.9 2.2
Glyphosate 2.0 23 74 0.3 3.3
Glyphosate 3.0 83 71 0.7 1.5
Glyphosate + 2.0+ 3.0 87 37 1.7
Velpar 10 days
later
Glyphosate + 2.0+ 1.0 88 0.6
Metribuzin
10 days later
Glyphosate + Dowco- 2.0 + 0.25 82 1.0
290 10 days later
Control - no herbicide  --- 0 0 8.7 5.3

a/ 0 = no control, 100 = compiete control. Summary of at least two
observations at each location.

b/ A1l live thistle plants in 2 sq ft areas per plot were counted. Results
are expressed as an average of at least three counts per plot.
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Canada thistle control in spring peas. Belles, W. 8., D. W. Wattenbarger
and G. A. Lee. Before and after frost applications of glyphosate, dicamba
and 2,4~D plus combinations of glyphosate with dicamba and 2,4-D were applied
in the fall of 1977 to a heavy stand (14 plants/sq ft) of Canada thistle.
Alaska spring peas were planted on May 20, 1978. The 9 by 30 ft. plots were
replicated three times and arranged in a randomized complete block design.
Treatments were applied with a knapsack spraver at 40 gpa. The peas were
harvested in late August of 1978. Percent control of thistle was recorded by
visual observation in April before planting and in September after harvest.

Canada thistle control in spring peas

Rate % Thistle Control Alaska Pea
Herbicidel/ 1b ai/A 4727/78 9711778 Yield (1b/A)

Check 0 0 0 418
Glyphosate before frost 2.0 73 52 673
Glyphosate after frost 2.0 75 79 777
Glyphosate before frost 4.0 82 77 865
Glyphosate after frost 4.0 77 86 843
Dicamba before frost 6.0 38 54 870
Dicamba after frost 6.0 99 80 668
Z2,4~D Amine before frost 2.0 0 67 702
2,4~ Amine after frost 2.0 7 25 474
Glyphosate + Dicamba before frost 2.0 + .25 58 42 372
Glyphosate + Dicamba before frost 2,0+ .5 82 65 727
Glyphosate + Dicamba before frost 2.0+ .75 98 68 626
Glyphosate + Dicamba before frost 2.0+ 1.0 93 72 555
Glyphosate + 2,4~D Amine

before frost 2.0 + .5 95 67 549
Glyphosate + 2,4-D Amine

before frost 2.0 + .75 73 50 596
Glyphosate + 2,4-D Amine

before frost 2.0+ 1.0 55 30 499

lHerbicides applied fall 1977

Ninety percent control or better of thistle was achieved at the April
evaluation by 6.0 1b ai/A of dicamba after frost, a combination of glyphosate
at 2.0 1b ai/A plus dicamba at .75 or 1.0 1b ai/A, or plus 2,4-D at 0.5 1b
ai/A before frost. The September evaluation indicated a general decrease in
thistle control for both before and after frost applications of 2,4-D. After
frost applications of glyphosate alone also indicated an increase in thistle
contrel from the earlier evaluation. After frost treatments of glyphosate and
dicamba alone gave better control one year after treatment than before frost
treatments. The reverse was true for 2,4-D applications. Before frost appli-
cations of dicamba at all but the .25 1b ai/A rate plus glyphosate were
superior to glyphosate alone at 2.0 1b ai/A. Comparable 2,4-D combinations
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resulted in decreasing control with increasing 2,4~D rates. Only the lowest
rate of 2,4-D (0.5 1b ai/A) plus glyphosate gave better control than the
glyphosate treatment alone.

Pea yields were increased above the control with all treatments exXcept
glyphosate at 2.0 1b ai/A plus dicamba at .25 1b ai/A. Yield increases could
also reflect a decrease in population of winter annual weeds present. Winter
annuals had germinated after the before frost application and were controlled
by the after frost applications.

Some slight injury symptoms were observed on the peas from the after
frost treatment of dicamba but no symptoms were observed at harvest. The
yield difference shown between the before and after frost applications
might be attributed to minor injury differences. {Idaho Agriculture
Experiment Station, Moscow, ID 83843),



Canada thistle control in winter wheat. Wattenbarger, D. W., W. S.
Belles and G. A. Lee. Applications of glyphosate, dicamba and 2,4-D amine
and combinations of glyphosate with dicamba and 2,4-D amine were applzed in
the fall of 1977 to a heavy stand of Canada thistle on cropland. Canada
thistles ranged in growth stage from rosette to full bloom at treatment.
Before frost applications of glyphosate, dicamba, 2,4~D and combinations were
applied on September 8. After frost applications of glyphosate, dicamba and
2,4-D were applied on October 4. Nugaines winter wheat was planted across
the treated area on October 14. The 13.5 by 30 ft plots were arranged in
a randomized complete block design with three replications. Visual estimates
of thistle control were taken on April 26 and September 20, 1978. The plots
were harvested on September 14, 1978,

Canada thistle control in winter wheat

Rate % Control Yield (bu/A)
Herbicide ib ai/A 4/26/78 9/20/78 9/14/78
Check 0 0 0 56.3
Glyphosate Before Frost 2.0 92 94 66.9
Glyphosate After Frost 2.0 95 100 66.6
Glyphosate Before Frost 4.0 87 98 70.7
Glyphosate After Frost 4.0 87 90 69.7
Dicamba Before Frost 6.0 100 93 58.4
Dicamba After Frost 6.0 99 100 17.5
2,4-D Amine Before Frost 2.0 16 85 71.5
2,4~D Amine After Frost 2.0 13 45 58.1
Glyphosate + Dicamba Before Frost 2.0+ .25 91 99 79.9
Glyphosate + Dicamba Before Frost 2.0 + .5 95 100 71.8
Glyphosate + Dicamba Before Frost 2.0+ .75 92 93 76.2
Glyphosate + Dicamba 2.0 + 1.0 92 100 77 .4
Glyphosate + 2,4-D Amine Before Frost 2.0 + .5 88 63 75.6
Glyphogate + 2,4-D Amine Before Frost 2.0 + .75 93 78 67.7
Glyphosate 4 2,4-D Amine Before Frost 2.0 + 1.0 96 30 65.9

A 90% or better control of thistle was maintained one year after applica-
tion by all treatments except 2,4-D and combinations of glyphosate and 2,4-D.
Thistle control generally increased for all treatments from April to September
except combinations of glyphosate and 2,4-D which decreased in control. Little
difference in control was observed between before . and after frost applications
of glyphosate and dicamba. The before frost 2,4~D application gave better
control than the 2,4-D after frost treatment. Yields of winter wheat were
increased by all herbicide treatments except the after frost application of
dicamba which reduced yield appreciably. (Idaho ‘Agriculture Experiment
Station, Moscow, ID 83843).
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Evaluation of several herbicides for control of field bindweed on
uncultivated farmland. Humburg, N. E. and H. P. Alley. Plots were es-
tablished August 20, 1976 on field bindweed growing on a field which had
been seeded to sudangrass in the spring of 1976. At time of treatment the
sudangrass had been green-chopped with regrowth of 10 to 12 in height.
Field bindweed was the dominant weed species of uniform density with 90%
flowering completed at time of treatment. The soil was classified as a
sandy loam (72.2% sand, 21.0% silt, 6.8% clay, 2.2% organic matter, with
a pH of 6.8). A1l liquid treatments were applied with a knapsack sprayer
equipped with a three-nozzle boom calibrated to deliver 40 gpa total volume
of water carrier. Plots were 1 sq rd, replicated three times in a ran-
domized complete block design.

Evaluation made on June 22, 1977 and July 19, 1978 indicated the first
year's control aswell as longevity of control. Dicamba, Vel-4207, dicamba
+ 2,4-D, and triclopyr were effective for only one growing season, after
two years the field bindweed had recovered and/or reinfested the treated
plots. Formulations of picloram were the only treatments maintaining
control two years after treatment.  (Wyoming Agric. Exp. Sta., Laramie
82071, SR 910). '
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Herbicides and field bindweed control

1/ Rate Percent control
Herbicide — 1b ai/A June 1977 July 1978
glyphosate 4 60 10
glyphosate 6 50 40
glyphosate 8 30 50
glyphosate 10 50 40
dicamba 4 95 40
dicamba 6 70 60
Vel-4207 4 90 30
Vel-4207 8 80 0
dicamba + 2,4-D 2 + 6 80 30
dicamba + 2,4-D 4 + 12 95 60
Dowco 290 (M-3972) 1.5 70 40
Dowco 290 (M-3972) 3 40 10
triclopyr (ester) 1.5 40 40
triclopyr (ester) 3 90 50
DPX-1108 2 20 30
DPX-1108 4 50 40
DPX-1108 6 50 60
2,4-D amine 20 30 10
2,4-D amine 40 30 50
picloram + 2,4-D 1 + 2 100 90
picloram + 2,4-D 2 + 4 100 100
picloram 10% pellets 1 50 80
picloram 10% pellets 2 60 80
picloram 2% gran. 1 100 100
picloram 2% gran. 2 95 100

Yherbicides applied August 20, 19765 evaluated June 22, 1977 and July 19,
1978.
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Field bindweed control obtained with glyphosate, with and without
2,4-D and dicamba added.  Humburg, N. E. and H. P. Alley. There have been
reports that the addition of light rates of 2,4-D and/or dicamba has en-
hanced the control of certain perennial weeds obtained with glyphosate.
To evaluate this assumption a series of plots were established to evaluate
glyphosate applied alone and in combination with 2,4-D and dicamba for con-
trol of field bindweed. The soil at the test site was classified as a
sandy loam (72.2% sand, 21.0% silt, 6.8% clay, with 2.2% organic matter
and a 6.8 pH). Treatments were applied with a three-nozzle knapsack
sprayer calibrated to deliver 40 gpa total volume of water carrier.
Plots were 13.5 by 20 ft, replicated three times in a randomized complete
block design. Three dates of application were included in the study.

At treatment on July 26, 1977 the field bindweed was succulent and in
the bud-stage of growth. Less than 0.10 in precipitation was received
approximately 2 hours after application. On the July 6, 1977 treatment
date the field bindweed was in full-bloom and on August 26, 1977 the only
bindweed plants present were those resulting from mid-July precipitation.

At evaluation, July 19, 1978, the July 6 treatment date appeared to
be the most effective date of three, this was when the field bindweed
was in full-bloom. The addition of dicamba or 2,4-D to glyphosate did not
enhance the control of bindweed obtained with glyphosate. Glyphosate
applied July 6 was more effective at the 2.25 1b ai/A than the same rate
with 2,4-D or dicamba added at 0.25 or 0.5 1b ai/A. (Wyoming Agric. Exo.
Sta., Laramie 82071, SR 911).

Field bindweed control

Percent control

1/ Rate B Treatment dates, 1977
Herbicide = 1b ai/A May 26 July 6 Aug. 26
glyphosate + 2,4-D amine 1.5 + 0.25 43 53 33
glyphosate + 2,4-D amine 2.25 +0.25 17 60 17
glyphosate + 2,4-D amine 1.5 *10:5 57 62 30
glyphosate + 2,4-D amine 2.25 + 0.5 50 60 23
glyphosate + dicamba 1.5 +0.25 7 30 13
glyphosate + dicamba 225 +0.5 30 67 a7
glyphosate 1.5 10 48 13
glyphosate AR 57 83 17
glyphosate 3.0 60 82 30
2.,4-D amine 0.5 10 20 0

dicamba 0.5 3 6 17

YEvaluated July 19, 1978.
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Response of Field bindweed to herbicides applied with a Herbi applicator and
a knapsack applicator. Kambitsch, D. L., G. A. Lee, G. A. Mundt and W. S.
Belles. A field experiment was established near Moscow, Idaho, to compare
the effectiveness of a Herbi Applicator to a knapsack applicator. The plant
specie which was used for the comparison of the applicators was field bindweed.
The plots were treated October 4, 1978, when the field bindweed plants were
in a mature stage of growth. The knapsack sprayer was equipped with a three
nozzle boom and was used to apply herbicides in a total volume of 20 gpa Flat
fan 8002 Teeldet stainless steel nozzles were used at 40 psi boom pressure

and 3 mph ground speed to attain delivery rate. The Herbi applied herbicides
in ultra-low-volume droplets and is capable of being calibrated. It also was
ugsed to apply herbicides in a total volume of .51 gpa. with a 3 mph ground
speed as the delivery rate. The individual plots were 9 £t by 45 ft. The
field bindweed had not undergone any moisture stress, but there had been some
frost at the time of herbicide application. Ambient temperature at the time
of application was 53 ¥, soil temperature 55 F at 4: and 51 ¥ at 6:, rela-
tive humidty was 51%, and the wind was calm. The soil at the site is

Palouse silt loam with 3.0% 0.M. and a pH of 6.0.

The percent bindweed stand reduction was obtained by visual evaluation
of each plot. The percent stand reduction of the treated plots were deter-
mined by comparing them to the untreated check plot. The data is based on
initial symptoms and not on actual kill of the weed specie.

The Herbi and the knapsack applicators did not show any significance in
differentiation as herbicide application sprayers. Based on plant response
to the herbicide treatments, they both tend to give the same results. The
only problem that existed was the inability to see the micron droplets
coming out of the sprayer. This made it difficult to determine completeness
of coverage that was obtained., (Idaho Agricultural Experiment Station, Mos~
cow, Idaho).

Comparison of ultra low volume and conventional gallonage carrier for control
of field bindweed at Moscow, Idaho.

Rate Bindweed 8§ days Bindweed
Treatment 1b a.i./A stand reduction % Foliage reduction %
(20 days)
Check ~{ 60
Glyphosate~{Conven.) 2 ~0— ' 30
Glyphosate~(Herbi) 2 (- 90
Glyphosate-(Conven.) 4 20 95
Glyphosate-(Herbi) 4 20 97
Dicamba~{Conven.) 2 15 75
Dicamba-(Herbi) 2 10 50
Dicamba-{Conven.) 4 35 75
Dicamba~(Herbi) 4 35 50
(Conven.)
Glyphosate + Dicamba 2+ .5 10 85
{(Herbi)
Glyphosate + Dicamba 2+ .5 10 85
{Conven.)
Glyphosate + Dicamba 2+ 1 25 95
{Conven.)
Glyphosate + Dicamba 2+ 1 25 95
(Herbi)
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Response of leafy spurge to several herbicide treatments. Alley, H. P.
and N. E. Humburg. The plots were established July 12, 1977 on a dense
stand of Teafy spurge growing in an irrigated pasture. The Tleafy spurge
was in full bloom. Plots were 2 sq rd, with one replication. All liquid
treatments were applied with a knapsack sprayer equipped with a three-
nozzle boom calibrated to deliver 40 gpa total volume of water carrier.

Visual evaluations made July 14, 1978, one year following treatments,
indicate that picloram, picloram + 2,4-D, picloram 2% beads, picloram 10%
pellets, picloram + 2,4,5-T, dicamba and dicamba + 2,4-D were all effective
treatments and gave effective initial control of established Teafy spurge.
As rates of picloram increased above the 2 1b ai/A rate of application
damage to the grass increased. The granular formulations of picloram and
dicamba appeared to be the most damaging to the grass, resulting in bare
areas within the treated plots. The bare areas may have been a result of
non-uniform coverage of the granular materials. (Wyoming Agric. Exp.
Sta., Laramie 82071, SR 908).
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Herbicides and resulting leafy spurge control

1/ Rate Percent
Herbicide = 1h ai/A control Observations
picloram 2 100 30% reduction of grass
picloram 3 100 50% reduction of grass
picloram 4 160 70% reduction of grass
picloram + 2,4-D 2+ 4 100 30% reduction of grass
picloram + 2,4-D 3+ 6 100 50% reduction of grass
pictoram 2% beads 2 100 20% reduction of grass
picloram 2% beads 3 100 50% reduction of grass
picloram 10% pellets 2 95 Bare spots within plots
picloram 10% pellets 3 100 Bare spots within plots
picloram + 2,4,5-T 2+ 4 98 Some grass damage
picloram + 2,4,5-T 3+ 6 100 Some grass damage
dicamba 6 95 Good grass cover
dicamba 3 99 Good grass cover
dicamba 10% gran. 6 80 Bare spots-poor coverage
dicamba 10% gran. 8 50 Bare spots-poor coverage
dicamba + 2,4-D 4 + 12 30 Good grass cover
dicamba + 2,4-D 6 + 18 90 Good grass cover
Dowco 290 (M-3972) 2 50 Good grass cover
Dowco 290 (M-3972) 3 50 Good grass cover
glyphosate + dicamba 1+ 2 50 Good grass cover
glyphosate + dicamba 1+ 3 50 Good grass cover
glyphosate 2 50 30% reduction of grass
giyphosate 3 30 50% reduction of grass
DPX-1108 4 0
DPX-1108 6 40
R-40244 2 0

lprp1ication made July 12, 1977; evaluated July 14,
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Leafy spurge control with postemergence herbicides. Blank, S. E.
In late summer and fall of 1977 postemergence herbicide treatments were
applied to a uniform stand of leafy spurge on July 21 (before frost),
September 7 (after frost), and October 3 (after frost). Chemicals were
applied with a 6 f4 boom calibrated to deliver 2% gpa. Ab each time of
application, 10 ft by 20 ft plets were replicated three times in a
randomized complete block design. The leafy spurge was in full bleom
when treated in July and beyond bloom to seed set and maturity when
treated in September and Octoher. The onset of freezing temperatures in
the fall of 1977 occurred on August 3l. The air temperature at herbicide
application time was 80 F in July, S0 F in September, and 55 F in October,
A1l treatments were visnally evaluated on June 12, 1978 for percent weed
control when compared to an untreated check plot.

The commercial formulation containing the isopropylamine salt of
glyphosate (IPA glyphosate) provided superior control of leafy spurge
from July and September applications. Based upon mid-July applications,
2.3 1b ac/A or more of IPA glyphosate was neaded to achieve adequate
control. Herbicide treatments performed in early September (seven days
after frost) were superior to treatments made in mid-July (bsfore frost)
or early October (33 days after frost). None of the chemicals evaluated
were effective in controlling leafy spurge when applied in October.
(Monsanto Agricultural Products Company, Twin Falls, Idaho 83301)

Leafy spurge control with postemergence herbicides applied at three times
during 1977

€7
Percent control

Ratea/ Data of aprlication
Herbicide 1b/A July 21 September 7 October 3
IPA glyphosate 1.5 g8 95 12
IPA glyphosate 2.3 83 - -
IPA glyphosate 3.0 85 96 L2
IPA glyphosate LS 98 - -
Dicamba 4.0 18 - -
2,1=D amine+dicamba 3.0+1.0 20 57 20
1/

“Values are averages of three replications; treatments evaluated Juns 12,
1978.

2/

TIPA plyphosate rates expressed as 15 as/A; 2,L-D amine and dicamba rates
exprassed as 1lb ai/A. :
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Control of orange hawkweed in grass pastures. Wattenbarger, D. W.,
W. 8. Belles and G. A. Lee. Plots were established on an improved pasture
site where the orange hawkweed population averaged 15 plants/sq ft. The
9 by 20 ft plots were replicated three times in a randomized complete block
design in each of two sites. Upland and lowland sites were treated to compen~
sate for differences in slope, moisture, exposure and soil. Plots were
treated in June of 1977 with a knapsack spraver at 40 gpa when the plants were
in full bloom. Visual estimates of control to determine herbicide effective-
ness and forage yields were taken on August 10, 1978.

Control of Orange Hawkweed with herbicides and yield of forage on two locations.

Lowland Upland

Yield Yield

Rate 1/ 2/ 1/ 2/

Herbicide 1b ai/A %Control— 1b/A~ ZControl~ 1b/A&~
Picloram + 2,4-D 125 + .25 87 1240 94 772
Picloram + 2,4~D .25 4+ .50 100 1324 100 1205
Picloram + 2,4-D .504+1.0 100 1369 100 1562
Picloram 125 63 1195 76 1009
Picloram .25 94 1578 99 1919
Picloram .50 87 1474 100 1116
2,4-D + X-77 1.0 + .5% v/v 67 1892 48 951
2,4-D + X-77 2.0 + .5% v/v 88 1359 65 1027
Dicamba 1.0 47 1324 50 1276
Dicamba 2.0 84 1289 71 1397
Dicamba + 2,4-D .50 + 1.5 52 1589 24 2008
Dicamba + 2,4-D 1.0 3.0 66 1265 97 893
Dichlorprop 2.0 24 1380 25 268
Silvex 1.0 60 1428 14 848
Bentazon 1.0 33 1474 0 0
RBentazon 2.0 2 1404 0 0
Check 0 0 1380 0 116

1/ % Control 8/78
2/ Harvested: 8/10/78

Over 80% control at both sites was achieved with .25 and .5 1b ai/A of
picloram and picloram + 2,4~D at .125 4+ ,25, .25+ .5 and .5+ 1.0 1b ai/A.
Dicamba at 2.0 1b ai/A and two pounds of 2,4~-D plus X~77 surfactant at 5%
v/v gave good control of hawkweed at the lowland site. Dicamba + 2,4~D at
1.0 + 3.0 1b ai/A resulted in 97% control at the upland site but was less
effective on the wetter lowland site.

Yields of forage under upland conditions were increased appreciably by
all treatments except bentazon and 2,4-DP. Lowland forage vields were generally
increased by herbicide applications. Some variation in yield data at the low-
land site was attributed to irregular hawkweed populations and lack of uniformity
of forage stand. (Idaho Agriculture Experiment Station, Mescow, ID 83843)
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Control of perennial pepperweed with several soil-active herbicides.
McHenry, W. B. and N. L. Smith. A roadside heavily infested with perennial
pepperweed was selected to test this weeds response to bromacil, terbacil,
metribuzin and karbutilate each applied at 4, 8 and 12 Ibs ai/A. Treatments
were made February 15, 1972, using a knapsack sprayer in a spray volume of
72 gpa. Four replications were employed with a plot size of 15 by 20 ft.
Readings were taken each year until the spring of 1974. A1l plots were
treated in February, 1973, with simazine at 4 1b ai/A for annual weed con-
trol. Rainfall the first year following application was less than 3 inches,
however, amounts of 27 inches and 23 inches respectively were recorded in the
1973 and 1974 seasons. '

Perennial pepperweed response to soil-active herbicides

Rate control (10=100%)
Herbicide ai/A 5/11/72 7/25/772 5/14/73 4/16/74
bromacil 4 1b 1.5 2.8 5.3 6.0
bromaci] 8 3.3 2.3 8.2 9.4
bromacil 12 4.3 .8 7.7 3.5
terbacil 4 1.0 1.8 3.5 4.5
terbacil 8 .3 2.5 4.5 8.1
terbacil 12 .8 4.0 6.6 8.5
metribuzin 4 3.3 3.8 7.5 9.1
metribuzin 8 4.8 h.5 5.9 6.3
metribuzin 12 6.0 .2 9.5 8.6
karbutilate 4 2.0 3.5 4.3 3.8
karbutilate 3 2.3 4.8 8.9 9.0
karbutilate 12 3.0 4.8 8.2 6.3
control - 0.0 0.3 1.3 2.3

ATl herbicides tested exhibited some degree of activity, with bromacil at

the 8 and 12 1b ai/A providing the best control two years following appli-
cation. {Cooperative Extension, University of California, Botany Department,
Davis, CA 95616).
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Response of purple nutsedge to applications of glyphosate for three

ears. hHamilton, K. C. Response of purple nutsedge to repeated foliar
applications of glyphosate was studied at Tucson, Arizona from 1975 to 1978.
Ninety-six plants spaced 10 by 15 feet were established from tubers from the
same parent plant in 1973. During the first 2 years, seed heads were re-
moved by mowing. Each year, low rates of trifluralin and diuron or simazine
were applied to the soil to control annual weeds. Irrigation was similar to
that given cotton. Plants averaged 210 stems when treatments started in
1875. Starting May 27, 1975, April 22, 1976, and May 3, 1977, 2, 4, or 6
Tb/A of glyphosate in 25 gpa of water were applied at 2 and 3-month inter-
vals until fall. The same plots received the same treatment each year.
Most plots contained four plants and treatments were replicated four times.
The number of stems per plant was estimated before each treatment.

~ At the end of the first year, all treatments reduced the number of stem
per plant by 85% and the number of plants with topgrowth were reduced by
the 4 and 6 1b/A rates (table). There was no difference between the 2 and
3-month intervals. Continuing applications of glyphosate for the second
and third year produced 1ittle improvement in purple nutsedge control ex-
cept at the 6 1b/A rate. After 3 years of repeated applications only the 6
1b/A rate of glyphosate killed all purple nutsedge plants. Plants surviving
9 to 12 applications of 2 or 4 1b/A averaged 2 to 19 aerial stems. (Plant
Sciences Dept., University of Arizona, Tucson, AZ 85721).

Purple nutsedge plants with topgrowth after applications of glyphosate for
three years

Treatments Plants with topgrowth
Months Glyphosate

between 1b/A Nov. 1975 Oct. 1976 Oct. 1977 May 1978
1 1 1 1
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8
3
10
7
2
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Quackgrass control with glyphosate applied with a controlled droplet
applicator. Eberlein, Charlotte and L. C. Burrill. A hand held, spinning
disk, herbicide applicator called the "HERBI" is being marketed in the
United States and other areas of the world. A trial was conducted near
Independence, Oregon in 1978 to compare the control of quackgrass with
glyphosate when applied with the "HERBI" or with a conventional plot
sprayer.

In July, a commercial formulation of glyphosate was applied at 0.5,
1.0, and 2.0 1b ae/A to an established sod of quackgrass. Plots were 8 by
20 ft with a 4 ft swath sprayed in each plot. The treatments were repli-
cated three times. The total volume of output by the "HERBI" was .71 gpa.
The output of the bicycle plot sprayer using teejet 8002 flat fan nozzles
was 41 gpa.

Visual evaluations of quackgrass control two months after application
showed glyphosate to be more active at the Tow rates when applied with the
"HERBI." (International Plant Protection Center, Oregon State University,
Corvallis, OR 97331).

Quackgrass control with glyphosate when applied
with a "HERBI" or conventional sprayer

Rate Percent quackgrass control
Treatment 1b/A RI RII RITI - Avg.
glyphosate .5 HERBI 50 40 40 43
glyphosate .5 conventional 0 0 0 0
glyphosate 1.0 HERBI 70 70 40 60
glyphosate 1.0 conventional 30 40 20 30
glyphosate 2.0 HERBI 85 85 90 87
glyphosate 2.0 conventional 85 90 80 85
check - 0 0 0 0
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Russian knapweed control one and two years following treatment.
Alley, H. P, and N. E. Humburg. The plots were established August 6, 1976
to compare the effectiveness of Dowco 290 (M-3972) with dicamba, picloram,
heavy rates of 2,4-D amine, and ¢lyphosate for Russian knapweed control.
The experimental site was on undisturbed non-cropland area heavily infested
with Russian knapweed with a minor infestation of hoarycress. Plots were
2 sq rd, with one replication. A1l treatments were applied with a knap-
sack sprayer equipped with a three-nozzle boom calibrated to deliver 40 gpa
total volume of water carrier. The Russian knapweed was in full to past
bloom at time of treatment.

Visual evaluations made on August 9, 1977 and August 29, 1978 approxi-
mately one and two years following treatment indicated that all herbicides
included in the trial have potential of reducing Russian knapweed stands.
Dowco 290 {M-3972) appears to be an outstanding herbicide for Russian knap-
weed control. Evaluation two years following treatment show complete
elimination with no apparent phytotoxicity to the associated grass species.
Picloram and dicamba were also effective treatments but picloram caused
considerable prostrate growth of the grass. (Wyoming Agric. Exp. Sta.,
Laramie 82071, SR 909).

Herbicides, Russian knapweed control, and observations

1/ Rate Percent control

Herbicide ~ b ai/A 1977 - 1978 Observations
Dowco 290 (M-3972) 1 100 100
Dowco 290 (M-3972) 1.5 100 100 No annual weed control
Dowco 290 (M-3972) 2.0 100 100 AN
Dowco 290 (M-3972) 2.5 100 100 9e 109
Séggﬁgg g 1gg gg No hoarycress control

. no damage to grass
dicamba 8 100 98
picleram 0.5 a8 g5 No grass damage
picloram 1.0 100 100 Grass prostrate
2,4-0 amine 40 60 80 Annual weeds present
glyphosate 2 I >0 Annual weeds common
glyphosate 4 85 70 on treated areas
glyphosate 6 85 80

l/Applications made August 6, 19765 evaluated August 9, 1977 and August 29,
1978.
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Effects of glyphosate and other herbicides on Russian Knapweed in
northern New Mexico. Dickerson, George. Russian Knapweed has been
found to be one of the most difficult weeds to control in northern New
Mexico. As this perennial weed often borders cropping areas, chemicals
such as 2,4~D and 2,4,5-T may often cause some problems through drift or
runoff. Glyphosate, a herbicide found effective in cowbating perennial
weeds such as bindweed and Johnsongrass, has been found to be somewhat
less hazardous in use around crops as it tends to be deactivated when it
comes in contact with the soil. These experiments were conducted to
compare the effects of glyphosate, mixtures of glyphosate and 2,4-D,
and other herbicides on Russian Knapweed.

Two experiments were set up in 1976 near La Plata and Abiquiu in
northwest New Mexico. Plots were located along roadside fences on sandy
loam soils. A completely random block design with three replications
was used at each site with plots averaging 3.6 m?. Chemicals were ap-
plied on August 24 and 25, 1976, with a backpack spraver thoroughly
wetting the foliage of the plants. Plants were in the late bloom stage.
Exact rates of chemical per hectare varied as only the foliage was sprayed
and the density of the stands varied. Chemicals included various rates of
2,4-D (ester), glyphosate and a mixture of both (Table 1). Plots were
ranked two months after application according to visual evaluations of
top kill. A Chi Square analysis was run on the data using Friedman's
procedure (Steel and Torrie, 1960, Prin. and Proc. of Statistics, p. 403).

Table 1 Effects of various rates of herbicides on top kill of Russian
Knapweed in northwest New Mexico, 1976.

Top kill
Abiquiu La Plata
Chemical kg ai/l190 1 H,0 Rank:/ % kill Rank./ % kill
Glyphosate 0.90 23a2/ 83 1362/ 92
2,4 D 0.90 22ab 68 —
2,4-D 0.45 l6abce 8 -
2,4=D+ 0.22+ 13abe 8 lbe 98
Glyphosate 0.11
2,4-D 0.22 11lbc 4 9ef 52
Glyphosate 0.45 11lbe 12 —
Glyphosate 0.11 Sc 1 Tef 19
Check e S5¢ 0 3f 0
1/

~/ Highest numbers in a column represent best top kills (Total rank of
three blocks).

2/ Numbers followed by the same letter in a column are not significantly
different (LSD g5).

A completely random block design was set up for the experiment in
1977 across three counties in northern New Mexico (Taos, Rio Arriba, and
San Juan), with one replication per county. Soils were sandy loam in
nature. Plots averaged 45 m<Z in size. Chemicals were applied with a small,
gasoline~powered sprayer and handgun, thoroughly wetting the foliage.
Plants were in the late bloom stage. Chemicals included various rates of
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2,4-D (ester), glyphosate and their mixtures, a mixture of 2,4-D (amine)
and dicamba, and 2,4,5-T (LVE) (Table 2). Plots were ranked according to
visual evaluations of top kill (1977) and total kill (1978). A Chi Square
analysis was run on the data using Friedman's procedure.

Table 2 Effects of various rates of herbicides on top and total kill
of Russian Knapweed in northern New Mexico, 1977-1978.

Rate Top kill (1977) Total kill (1978)
Chemical kg ai/190 1 H,0 Rank_/' % kill Rank_/’ % kill
GClyphosate 0.90 3222/ 100 37¢2/ 90
Dicamba+ 0.11+ 32a 100 35ef 83
2,4-D 0.34
Glyphosate 0.45 32a 100 32efg 75
2,4,5-T 0.90 32a 100 28efg 50
2,4-D 0.90 29ab 97 24efg 40
2,4-D+ 0.22+ 25abe 90 22efg 37
Glyphosate 0.11
2,4-D+ 0.11+ 22abcd 88 l4dgh 7
Glyphosate 0:11
2,4-D 0.45 2labced 88 18gh 13
Glyphosate 0.22 l4abed 78 20efgh 32
2,4-D 0.22 l4abed 80 l4gh 7
2,4-D 0.11 12bced 73 l4gh 7
Glyphosate 0.11 8cd 52 l4gh 7
Check — 3d 0 3h 0

1/ Highest numbers in each column represent best kills (Total rank of
three blocks).

2/ Numbers followed by the same letter in a column are not significantly
different (LSD,Q5).

A significantly better top kill (LSD.05) of Russian Knapweed was
obtained at Abiquiu in 1976 using glyphosate at 0.90 kg ai/190 1 H20
(4 1b ai/l00 gal H20) than glyphosate at 0.45 or 0.11 kg or 2,4-D at
0.22 kg (Table 1). No significant differences were noted in top kill
between glyphosate at 0.90 kg and 2,4-D at the same rate, half the rate,
or the mixture of 2,4-D and glyphosate. Glyphosate at 0.90 kg and the
2,4-D+glyphosate mixture showed a significantly (LSD.05) better top kill
than the check at La Plata.

The highest rate of glyphosate and dicamba+2,4-D tended to give the
best top and total kills in 1977 and 1978, though there were no signifi-
cant (LSD.05) differences between them and the highest rates of 2,4-D,
2,4,5-T, or glyphosate at 0.45 kg (Table 2). The mixtures of 2,4-Dtgly-—
phosate showed no significant differences in kills over either of the
chemicals alone at the same rates.
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Treatments tended to vary with location. The glyphosate treatments
tended to be more sensitive to location effects, possibly due to soil
moisture conditions. The dicamba treatment seemed to be the most con-
sistent., More work needs to be done on studying the effects of treat-
ing Russian Knapweed at various stages of development and under different
soll moisture conditions. {Dept. of Agricultural Services, New Mexico
State University, Las Cruces, New Mexico 88003).

Swamp smartweed response to glyphosate and asulam.  Smith, N. L., W. B.
McHenry, and L. L. Buschmann.  Swamp smartweed, a difficult to control
perennial weed, has shown 1ittle response to soil and foliage-active herbi-
cides tested previously. A ditchbank heavily infested with swamp smartweed
was chosen to evaluate the efficacy of glyphosate and asulam. Materials
were applied September 28, 1973, in 40 gpa of water using a knapsack sprayer
and three nozzle boom. Swamp smartweed had just completed flowering and
was 12 to 24 inches in height. Four replications were employed using
15 by 20 ft. plot size. A non-phytotoxic oil (Mor Act) at 1% and surfactant
(Surfax) at .25% was added to the asulam treatments. No additional
surfactant was added to glyphosate. Results obtained are shown in the
following table.

Glyphosate exhibited near eradication at 4 1b ai/A; acceptable control was
achieved at all rates for two years after application. Asulam was not
effective for the control of swamp smartweed. (Cooperative Extension,
University of California, Botany Department, Davis, CA 95616 and P.0. Box 628,
Yuba City, CA 95991.

Swamp smartweed contro1]

rate

Herbicide ai/h 6/6/74 7/15/75 11/13/75
glyphosate 8.5 1b 8.6 6.8 7.6
glyphosate 1 8.8 7.3 7.3
glyphosate 2 9.0 7.9 7.6
glyphosate 4 9.3 8.8 9.0
asulam + oi] 6+ 1% 2.5 0.0 0.0

+ surfactant + 1/4%

control - - 1.0 0.0 0.3

Data is average of four replications

} 0 = no control, 1C = complete control

(]
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Evaluation of spring applied herbicide control on Tansy. Belles, W. S.,
D. W. Wattenbarger, W. O. Noel and G. A. Lee. Field trials were initiated on
May 18, 1978 in Bonner County, Idaho, in a field seeded the previous year to
a clover—-grass pasture mix. Plots were 9 by 30 ft replicated three times in
a randomized complete block design. Visual evaluations were taken on September
5, 1978 to determine % control of Tansy. Dry weights of Tansy and forage were
determined from plots harvest on July 25. Liquid herbicide treatments were
applied with a knapsack sprayer equipped with a three-nozzled boom. Water
was used as a carrier at a 40 gpa rate. Bead and pellet formulations were
distributed by hand. :

Effect of herbicides on tansy control and forage yields in Bonner County, Idaho

in 1978.

Rate Yield (1b/A)+ % Control
Herbicide 1b ai/A Forage Tansy (September 5)
Check 0 1163 707 0
Picloram 2% beads 1.0 1116 24 91
Picloram 2% beads 2.0 1214 141 76
Picloram 27 pellets (M4301) 1.0 1002 53 75
Picloram 27 pellets (M4301) 2.0 989 0 98
Picloram 5% pellets (M3864) 1.0 894 96 85
Picloram 57 pellets (M3864) 2.0 661 0 95
Picloram 0.5 1010 4 96
Picloram 1.0 1095 0 99
Picloram 2.0 596 0 100
Picloram + 2,4-D .23 50 1365 6 92
Picloram + 2,4-D .50 + 1.0 1175 0 99
Picloram + 2,4-D 1.0 + 2.0 1038 0 100
Dichlorprop 4.0 1244 88 82
Dicamba 2.0 1311 1 66
Dicamba 4.0 1206 7 95
Dicamba + 2,4-D1 1.0 + 3.0 1587 0 68
Dicamba + 2,4-D 2.0 + 6.0 2275 0 78

lharvested July 25, 1978.

All treatments resulted in significant reductions in Tansy yield at harvest
on July 25. Visual evaluations on September 5 showed 957 or better control
with picloram 2 and 5% pellets at 2.0 1b ai/A, picloram at .5, 1.0 and 2.0 1b
ai/A, picloram + 2,4-D combinations of 0.5 + 1.0 and 1.0 + 2.0 1b ai/A, and
dicamba at 4.0 1b/A. The highest forage yield increases were from the dicamba
+ 2,4-D combinations. Decreases in forage yields occurred with some treatments
apparently from picloram injury to legume species. (Idaho Agriculture
Experiment Station, Moscow, ID 83843). :
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PROJECT 2
HERBACEOUS WEEDS OF RANGE AND FOREST

P. M. Ritty, Project Chairman

SUMMARY -

Only one report was submitted. Five herbicides were compared, alone and
in combination, and applied as single and/or repeat treatments on dry land
pastures for the control of artichoke thistle. Results indicated only
picloram at 0.5 to 1.0 1b ai/A and the LVE formulation of 2,4-D at 4.0 1b
ai/A applied at early flower bud stage can give excellent control of arti-
choke thistle for 3 years.

PAPERS -
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Herbicides for the control of artichoke thistle on dryland pasture.
McHenry, W. B., P. W. Lamborn and N. L. Smith. The response of artichoke
thistle to 2,4-D (isooctyl ester), picloram, fosamine, triclopyr, and
Dowco 290 was tested at two locations on rangeland in Contra Costa County.
Early treatments of 2 and 4 1b ai/A of 2,4-D were initially applied at both
sites March 8, 1974 in 108 gpa. Growth stage of thistle at this time ranged
from seedlings to mature perennial plants 30 inches in height at Tocation A
and seedlings to mature 24 inch plants at location B. Flower buds had not
yet formed at time of treatment. Later treatments included reapplication of
2,4-D plus an initial application of the other herbicides tested. These were
applied April 7 to 8, 1974, to location A in 200 gpa of water. At this time
one-third of plants treated were in late flower bud stage of growth. At
location B, late applications were made May 14, 1974. A spray volume of
108 gpa was used when the thistle ranged between early to late bud stage.
Surfactant (Surfax) was added to all applications of picloram {except
granules), fosamine, Dowco 290, and triclopyr. Plot size at both locations
was 25 ft by 25 ft. Four replications were utilized at site A and three at
site B. Rainfall totals following late applications ranged from approximately
1 inch at site A to .33 inches at location B in 1974. Evaluations made in
1974 and early 1975 indicated that an early application of 2,4-D at the
2 and 4 1b level provided excellent control and was superior to application
made during the bud stage. Control with picloram was excellent at location
A {table 1) but was considerably less at Tocation B (table 2) possibly due to
rainfall differences. Both triclopyr and Dowco 290 provided some degree of
control but could not be considered acceptable at this time. No effects
were noted from fosamine applications. In 1975 both sites were retreated
on April 9 (early 2,4-D) and July 1 (late 2,4-D and others except liquid
picloram at 1 1b ai/A). Evaluations were made at site A through spring of
1977. At 4 1b ai/A, 2,4-D applied at the earlier stage gave excellent con-
trol of artichoke thistie. Picloram at 0.5 1b ai/A treated twice and
1 1b ai/A applied once exhibited excellent control. Fosamine at 2 1b ai/A
gave acceptable control, but did not give control of seedling plants which
reinfestated the plot. Site B was not evaluated following the retreatment
in July, 1975, when picloram again was exhibiting excellent control along
with Dowco 290. The results of this study indicate that picloram at
0.5 to 1 1b ai/A and 4 1b ai/A 2,4-D LVE applied at early bud stage can
give excellent control of artichoke thistle. (Cooperative Extension,
University of California, Botany Department, Davis, CA 95616 and Contra
Costa County (P.0. Box 351), Pittsburg, CA 94565
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__Table 1. Artichoke thistle control (site A)

rate contro1]
Herbicide ai/A 7/26/74 12/20/74 1/29/75 7/1/75 6/18/76 3/23/77
early
2,4-D LVE 1 1b - - - - - -
2,4-D LVE 2 9.3 4.5 4.9 8.5 9.9 0.5
2,4-D LVE 4 10.0 7.4 6.8 9.9 9.9 9.9
late

2,4-D LVE 1 4.9 5.2 AR 5.0 0.8 0.0
2,4-D LVE 2 4.5 8.8 6.8 4.0 2.0 0.8
2,4-D LVE 4 9.1 9.7 9.8 6.3 7.0 27
picloram 0.25 8.9 9.9 10.0 9.5 9.3 8.3
picloram 0.5 9.5 9.9 10.0 9.9 10.0 10.0
picloram 1 9.6 10.0 10.0 10.0 10.0 9.0
fosamine 1 0.0 7.4 8.2 10 Qx5 0.0
fosamine 2 0.0 9.2 5.0 7-0 2.3 0.0
triclopyr 1 - - - - - -
triclopyr 2 - - - - - -
Dowco 290 1 - - - - - -
Dowco 290 2 - - - - - -
piclioram 1 10.0 9.9 10.0 9.5 10.0 9.9
control - 0.0 3.5 0.8 1.0 0.3 0.0

data is average of four replications

1

0 = no control, 10 = complete control
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Table 2. Artichoke thistle control (site B)

rate contro1]
Herbicide ai/A 7/16/74 1/29/75
early
2,4-D LVE 1 1b 1.3 g.0
2,4-D LVE ?Z 9.6 3.8
Z2,4-D LVE 4 10.0 3.3
ate

2,4-D LVE 1 3.7 4.8
2,4-D LVE 2 3.7 4.3
2,4-0 LVE 4 7.0 1.7
picloram 0.25 2.7 8.9
picloram 0.5 4.8 9.9
fosamine 1 6.3 9.9
fosamine 2 - -
triclopyr 1 5.7 6.6
triclopyr 2 2.3 6.9
Dowco 290 1 3.7 9.8
Dowco 290 2 5.0 g.9
picloram (beads) 1 - -
control - 0.0 1.7

data is average of three replications

! 0 = no control, 10 = complete control
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PROJECT 3
UNDESIRABLE WOODY PLANTS

Walter L. Gould, Project Chairman

SUMMARY -

In a comparison of several herbicides as foliar sprays on Pacific poison
oak in California, glyphosate at 5 or more 1b/A gave quite effective control.
Silvex, amitrole and 2,4-D plus dichlorprop gave marginal control, while
asulam was slightly effective.

Poor to good brush control resulted four years after treatment of chap-
arral 1in Arizona with karbutilate brush balls. Shrub live oak was the most
severely affected species, while Wright silktassel and skunkbush sumac were
the least affected. The injury response of woody species was slow in appear-
ing. Bioassay tests of the treated area indicate that high concentrations
of karbutilate remain in th soil, so further toxicity to woody plants is
expected. The native grass cover increased as brush density declined.

Small plot treatments on Utah juniper and shrub live oak in central
Arizona with tebuthiuron pellets or tablets resulted in complete control
three years after application of 2 or more 1b ai/A. Preliminary results from
aerial application of tebuthiuron at 2 or 4 1b/A show good toxicity to these
species, but damage from 1 1b/A is slight except on small trees. Native
grasses were damaged by 2 or more 1b/A, but the surviving plants were more
vigorous than in untreated areas.

Rabbitbrush and horsebrush treated with picloram, tebuthiuron and tri-
clopyr at three growth states, i.e., dormant, early regrowth and flowering,
were killed at all stages by tebuthiuron at 4 kg ai/ha. Picloram killed
horsebrush, but the results on rabbitbrush were widely variable. A poor
response to triclopyr was noted for both species. Grasses were damaged by
tebuthiuron at 4 kg ai/ha.

Broom snakeweed treated with several rates of picloram, tebuthiuron or
triclopyr during the dormant, early regrowth or flowering growth stages was
effectively controlled by tebuthiuron at two or more kg ai/ha. Picloram at
1/2 to kg ae/ha gave good control from treatments during the dormant or early
regrowth stage, but not during the flowering stage. Triclopyr was ineffec-
tive except at the highest rate, and results at this rate were variable.
Tebuthiuron damage to native grasses was least from the dormant treatments.

In a greenhouse study brcom snakewood was found to be highly competitive
to sideoats grama, fourwing saltbush and western wheatgrass, but not to Luna
pubescent wheatgrass. The wheatgrasses and sideocats grama reduced broom
snakeweed growth, but fourwing saltbush had no effect.

PAPERS -
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Evaluation of six foliage-applied herbigides for the control of Pacific

poison oak. McHenry, W. B.', E. J. Johnson=, W. D. Hamilton®, and N. L.
Smith!. Six herbicides were tested at two locations to compare their
effectiveness for the control of pacific poison oak. Three replications
were employed in San Mateo County, May 10, 1973, and a fourth replication in
Alameda County, May 31, 1973. Amitrole, silvex (isooctyl ester), and 2.4-D
(butoxyethanol ester) + dichlorprop (butoxyethanol ester) were applied in
200 gpa water. Diesel oil at 1/2% by volume was included in all appli-
cations of phenoxy herbicides. Asulam and glyphosate were applied in 40 gpa.
Plot size was 12 ft by 20 ft. A1l herbicides were applied when poison oak
was in full bloom using a knapsack sprayer and single nozzle wand. Treat-
ments were evaluated visually for control (see following table). Glyphosate
at 5.3 and 10.6 1b ai/A exhibited the best over-all control. Response from
amitrole, silvex, and 2,4-D plus dichlorprop was marginal. Asulam gave some

degree of control but was the weakest of the herbicides tested. (Cooperative

Extensjon, University of California, Davis, CA 95616', formerly of_San Mateo
County“, Alameda County, 224 West Winton Avenue, Hayward, CA 945443,
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Poison oak contro]l

9¢

Alameda
Rate o San Mateo County County average
Herbicide ai/A 5/14/74 6/18/74 9/16/74 5/21/75 5/14/74 5/14/74
amitrole 4 1b 7.3 2.7 2.7 5.3 9.0 7.8
amitrole 8 9.0 6.6 6.0 6.7 9.9 9.2
amitrole 12 7.5 3.7 3.7 5.7 9.9 8.1
silvex + diesel 4 9.6 8.2 5.7 57 6.0 8.7
silvex + diesel 8 9.7 9.2 6.3 7.5 9.5 9.6
2,4-D + dichiorprop 4 9.3 4.0 3.0 7.0 9.9 9.5
+ diesel
2,4-D + dichlorprop 8 9.5 5.0 8.3 6.0 3.0 7.9
+ diesel
asulam 4 3.2 1.0 2.3 4.3 5.0 3.6
asulam 8 5.0 5.0 3.3 5.0 8.0 5.8
asulam 12 5.0 2.7 2.0 4.0 9.9 6.2
glyphosate &l 7.6 3.0 5.0 5.0 9.9 8.2
glyphosate 5.3 9.0 Tul 7.0 8.3 9.9 92
glyphosate 10.6 9.9 9.3 9.3 9.3 9.9 9.9
control - 0.0 0.0 0.0 1.0 0.0 0.0

1 control 0 = no control, 10 = complete control



Chaparral control with aerially applied karbutilate brush balls.
Davis, Edwin A. Success in controlling Arizona chaparral has been greater
with soil-applied herbicides than with foliage sprays. But because some of
the most effective soil-applied herbicides are nonselective and persistent
it is not possible to establish grass cover for several years following
broadcast applications of granular or pellet formulations. We need a method
of applying nonselective and persistent herbicides that will provide
acceptable brush control and allow seeding of grasses within a few months
of the herbicide application. '

Karbutilate is an effective soil-applied herbicide against chaparral
shrubs, but is nonselective and persistent. It is more persistent in
neutral or acidic soils than in alkaline soils. With slightly acidic soils
it has been necessary to delay seeding of grasses for several years,
depending on the rate of karbutilate applied; seeding of a chaparral
watershed treated with a broadcast application of karbutilate granules at
20 1b a.i./A had to be delayed for three years.

A possible approach with nonselective and persistent herbicides is a
broadcast application of high-potency "brush balls'" randomly spaced three to
six feet apart. By concentrating the herbicide in widely spaced spots it
is possible that acceptable brush control can be combined with minimal loss
of existing grass cover or of reseeded grasses. A side benefit of such a
treatment may be that application rates can be reduced. This may be
possible because of greater herbicide persistence at the spots of
concentrated herbicide than in soil treated uniformly with granular or
pellet formulations in less concentrated form.

The degree of success in controlling chaparral with brush balls will
depend partly on the nature of the root systems of the various shrubs.
Species with extensively spreading root systems should be more susceptible
to this type of treatment than those with laterally restricted roots. It
is known that shrub live oak (Quercus turbinella), a dominant species of
chaparral in Arizona, has an extensive lateral root system as well as many
deeply penetrating roots. Information concerning the root systems of other
Arizona chaparral shrubs is lacking, however.

Results of a small plot experiment indicated that 3-foot and 6-foot
spot applications of karbutilate applied in a grid pattern at rates of 5.6
to 8.4 1b a.i./A can effectively control chaparral without causing serious
damage to seeded grasses. Excellent grass cover developed rapidly in the
grid plots in contrast to broadcast plots, treated with a 10% granular
formulation at comparable rates, which remained barren of grass for a year.

These results led to the treatment of a 66-acre chaparral watershed
(Mingus B) with karbutilate brush balls applied by helicopter at the rate
of 4 1b a.i./A. The balls were 9/16th-inch in diameter, 50% active, and
contained 0.75 g of karbutilate. Theoritically, the brush balls were
randomly spaced about four feet apart. Because of inadequate precipitation
during the first two posttreatment years injury to the brush was minor.
Soil bioassay tests on soil from staked sites, where brush balls had been
placed, indicated that highly phytotoxic karbutilate residues were present.
Also, partially disintegrated "brush balls" were observed. After four years,
injury to the chaparral shrubs has gradually increased due to more adequate
rainfall conditions. Bioassay tests indicate that high concentrations of
karbutilate residues remain in the soil, and partially intact "brush balls"
are still evident. Brush control on the watershed ranges from poor to good.
The wvariable response is probably caused by an uneven distribution of brush
balls. The unusually slow injury response was probably caused by inadequate
rainfall and the slow disintegration of the brush balls.

T



Shrub live oak is the most severely injured species, followed by
hairy mountainmahogany (Cercocarpus breviflorus). Wright silktassel
(Garrya wrightii) and skunk bush sumac (Rhus trilobata) are the least
affected species. Because high concentrations of karbutilate are still
present in the soil it is anticipated that injury to the brush will
continue to increase in severity.

Although the watershed was not seeded, the native grass cover is
increasing as brush density declines. Thus far the concept of applying a
nonselective and persistent herbicide in widely spaced spots by means of
a brush ball formulation appears promising. A brush ball that disintegrates
and releases the herbicide more rapidly, however, is needed. (Rocky
Mountain Forest and Range Experiment Station, Forestry Sciences Laboratory,
Arizona State University, Tempe, AZ 85281).
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Aerial application of tebuthiuron for control of Utah juniper and
shrub live oak. Johnsen, T. N. and H. L. Morton. Small plots treated
with tebuthiuron in 1975 in central Arizona have shown Utah juniper and
shrub live oak are controlled at rates of 2 or more 1b a.i./A. In these
studies tebuthiuron formulated as large tablets were applied onto 45 by
45 ft plots at Mullican Place and onto 54 by 54 ft plots at Drake at the
rates of 0, 2, 4, and 6 1b a.i/A. Pelleted tebuthiuron was also applied
at 4 1b a.i./A at Mullican Place.

Percent of shrub live oak and Utah juniper killed by tebuthiuron applied
spring, 1975 at indicated years after application.

Mullican Place Drake
Formu— Rate Shrub live oak Utah juniper Utah juniper
lation 1b a.i./A 1l yr 2yr 3yr lyr 2vyr 3yr 1lvyr 2vyr 3yr
None 0 0 0 0 0 0 0 0 0 0
Tablet 2 5 60 100 5 60 100 5 85 100
4 0 95 100 0 60 100 5 80 100
6 15 60 100 15 70 100 15 90 100
Pellets 4 85 100 100 85 100 100 - - ~

At the end of three vears all the junipers and oaks were dead.

Aerial applications were applied on November 10, 1977 to determine
response variations, develop treatment recommendations, and demonstrate
practicality of the treatment. Tebuthiuron as a 207 pellet formulation
was applied at the Rio Verde Ranch near Paulden, Arizona, onto a mixed
stand of Utah juniper and shrub live oak with other woody species represen-
ting a minor component of the overstory.

Applications of 1, 2, and 4 1b a.i./A were made onto plots seven acres
in size. The following winter was very wet with a dry spring and summer.
Preliminary results during the first year after treatment are similar to
those of the small plot studies but foliage damage appeared more quickly.
Utah junipers are dead or severely damaged, shrub live ocaks are defoliated
and regrowth is dying, and pinyons defoliated and regrowing on the 2 and
4 1b a.i./A plots. Plant damage from the 1 1b a.i./A rate is slight but
the smaller trees are severely damaged. 1In the fall blue grama and black
grama were damaged with the 2 and 4 1b a.i./A rates. Surviving grasses
were green, growing, and markedly larger than the same species on untreated
areas where they were dry and dormant due to drouthy conditions. Soils
on the 4 1b a.i./A treatment were moist from 3 to at least 18 in deep,
soils of untreated area were dry down to at least the 18-in depth. (U.S.
Dept. Agriculture, SEA-AR, 2000 East Allen Road, Tucson, AZ 85719.)
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Control of rabbitbrush and horsebrush with picloram, tebuthiuron
and triclopyr in Arizona. Johnsen, T. W., Jr. and R. M. Madrigal.
Rabbitbrush and horsebrush are widely distributed, difficult to control,
undesirable shrubby plants in much of the western United States, Horse-
brush is poisonous to livestock. Picloram, tebuthiuron, and triclopyr
were evaluated for control of these plants at two Arizona locations, Red
Mountain and Tndian ¥lats, at three different growth stages: dormant in
late October, 1976; 3 to 5 inch long regrowth in late April and mid May
1977; and flowering plants in August, 1977. Treatments were: tebuthluron
as 20% pellets broadcast at & kg a.i./ha; potassium salt of picloram
spraved at 3/4 kg a.e./ha; ethylene glycol butyl ether ester of triclopyr
spraved at %, 1, and 2 kg a.e./ha; triethylamine salt of triclopyr
sprayed at ', 1, and 2 kg a.e./ha; and untreated checks. Sprays were
all applied with a hand-held boom at 160 1l/ha with a water carrier. Plots,
10 by 30 m, were in a randomized block design replicated twice. Observations
through October, 1978, indicate a poor response to the triclopvr formulations.
Rabbitbrush responses to picloram varied widely between replications, times
and locations, but horsebrush was killed uniformly by all treatments.
Tebuthiuron killed all the plants of both rabbitbrush and horsebrush regard-
less of timing or locations. Tebuthiuron damaged grasses, especially blue
grama, more heavily with the spring and summer applications than with the
fall application. Grasses were damaged more heavily at Red Mountain, the
drier site, than at Indian Flats. Snakeweed mixed in the stands was killed
by both tebuthiuron and picloram. (U.S. Dept. Agriculture. 2000 East
Allen Road, Tucson, AZ 85719.)

Control of broom snakeweed with picloram, tebuthiuron, and triclopyr.
Johnsen, T. N., Jr. and R. M. Madrigal. Broom snakeweed is a widespread,
hard to control poisonous plant in much of the western United States.

Three herbicides were evaluated at Drake, Arizona, to determine the most
effective rate and stage of growrh. Plants were treated at three growth
stages: dormant plants in late September, 1976; 3 to 5 in regrowth in

late April, 1977; and flowering plants in late August, 1977. Treatments
were: tebuthiurcon as 207Z pellets broadcast at 2 and 4 kg a.i./ha: potassium
salt of picloram spraved at %, 3/4, and 1 kg a.e./ha; triethylamine salt

of triclopyr spraved at !

2, 1, and 2 kg a.e./ha; and untreated control plots.
Sprays were applied in water with a hand-held boom at 160 1/ha. Plots,

10 by 20 m, were in a randomized block design veplicated twice. Evalua-
tions in October, 1978, indicated that the 2 kg a.e./ha rate of triclopyr
controlled snakeweed, but responses varied from 0 to 100% plants killed,
between replications and times. The lower rates of triclopyr did not
damage broom snakeweed. Tebuthiuron killed all the snakeweed plants at

all dates and both rates. Tebuthiuron damaged grasses, especially

blue grama and black grama, but did the least damage with the late September
trreatments. Sideoats grama was not damaged except for the 4 kg a.i./ha
tebuthiuron rate applied in late September. All three rates of picloram
killed broom snazkeweed when applied in the spring and summer, but responses
to the late September application were variable at the ! and 3/4 kg a.e./ha
rates. (U.S. Dept. Agriculture, SEA~-AR, 2000 East Allen Road, Tucson,

A7 85719.)
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Broom snakeweed competition with grasses and a shrub in the greenhouse.

Johnsen, T. N., Jr. and R. M. Madrigal. Broom snakeweed is a widespread,
difficult to control, poisonous plant which occurs on many western United
States ranges. It often invades and dominates disturbed sites, preventing
establishment of many forage species. A study was done in the greenhouse
at Flagstaff, Arizona, to determine the effects of snakeweed seedlings

on the growth of seedlings of several common forage species used to replant
Southwestern pinyon-juniper ranges. The species tested were: fourwing
saltbush, a forage shrub, and three forages grasses: luna pubsecent wheat-
grass, western wheatgrass, and sideoats grama. Seeds were planted in l-gal
cans filled with Springerville clay loam. Each species was grown alone and
with broom snakeweed. There were eight replications of the nine species
combinations. The study was begun February 3, 1978 and ended on July 1,
1978. General observations and height measurements were done weekly; and
the oven dry weight of each species in each treatment was determined at

the end. Broom snakeweed markedly reduced the growth of all species but
luna pubescent wheatgrass. Broom snakeweed itself was effected by all but
fourwing saltbush. It was eliminated by luna pubescent wheatgrass and almost

so by western wheatgrass. Fourwing saltbush did not affect broom snakeweed
growth.

Oven dry weight of snakew?ed and forage plants after growing five months
alone or with snakeweed.

Plant weight (grams)

Forage plant Snakeweed with

Species Alone with snakeweed forage plant
Broom snakeweed 4.1 - S
Sideoats grama 4.4 1.7 1.9
Fourwing saltbush 4.6 12 3.4
Luna

pubescent wheatgrass 3.3 3.4 0.0
Western wheatgrass 3.4 247 0.4

1/ Average of 8 replications

(U.S. Dept. Agriculture, SEA-AR, 2000 East Allen Road, Tucson, AZ 85719.)
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PROJECT 4
WEEDS IN HORTICULTURAL CROPS

P. D. Olson - Project Chairman

SUMMARY -

Thirty research reports were submitted for the horticultural section
from herbicide trials in California, Idaho, Washington, and Utah.

Tomatoes (17 papers) - Preplant incorporated EPTC and pebulate did not reduce
stand in the drilled plantings. All herbicides combined with napropamide
gave excellent weed control with the exception of MBR - 18337 on plug planted
tomatoes. The best treatments were CDEC + napropamide and perfluidone +
napropamide. Depth of incorporation studies indicated that direct-seeded and
plug planted tomatoes were adversely affected by deeper herbicide incorpora-
tion. The effect of incorporation depth on weed control varied by planting
method. In direct-seeded rows the best weed control was obtained with
shallow incorporation. Preplant incorporated herbicide treatments gave good
nightshade control. PTug planting gave good protection from herbicides
compared to the fluid drill. In plug and direct-seeded cannery tomatoes
results were similar to where metolachlor, ethalfluralin and pebulate
gave good control to hairy nightshade. Tomatoes had the best tolerance to
pebulate. For alachlor, metolachlor, and Dowco 295 the tomato tolerance was
insufficient even in the plug treatments. No clear differences between the
plugs containing hydrogel and those without were observed. Chlorpropham gave
the best black nightshade control, but severely injured the direct-seeded
tomatoes. Only slight injury was observed from chlorpropham in the plug
planted tomatoes. Supporting data from CDEC, napropamide and pebulate
indicated once again that the plug planted tomatoes were much more vigorous
than the direct-seeded regardless of the herbicide rate used. Trifluralin
and the high rate of chlorpropham resulted in the best broomrape control.
The latter also gave the best nightshade control at 12 1bs./A rate. In a
separate study, findings showed that the addition of 2.5% activated carbon
by weight to the mixes improved tomato tolerance to alachlor, napropamide,
and pebulate. Increasing the amount of carbon added to the mix from 2.5% to
10% by weight did not resulit in further increases in crop tolerance. Among
the fumigants tested metham gave excellent weed control of nightshade in
tomatoes. Sodium azide was also effective on hairy nightshade, but was more
phytotoxic to tomatoes. In another study complete nightshade control was not
achieved by telone and methyl bromide but weed competition was significantly
reduced. Gibberellic acid at low concentrations seems to stimulate night-
shade germination. The tomato seed germination was inhibited by increasing
rates of gibberellic acid.

Pistachios (3 papers) - Preemergence treatments of simazine in combination
with oryzalin, oxyfluorfen, and prodiamine and methazole + oryzalin were 100%
effective on herbaceous weeds with the exception of turkey mullein in estab-
Tished pistachios. Among the preemergence herbicides tested in young pista-
chios, oryzalin gave the best weed control with the greatest crop safety.
Studies conducted with glyphosate, MSMA and 2,4-D amine to simulate herbi-
cide drift on the dormant buds of pistachios indicate slight adverse effects
from low rates of herbicides. The high rate of 2,4-D was most injurous to
the treated tissue.
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Sweetcorn and Melon (3 papers) - EPTC plus R-25788 caused no yield reduction
but did produce some early deformity. Unlike EPTC, corn was not protected
against dalapon by addition of R-25788. Vernolate + R-40246 plots were
essentially free from ear deformity. R-40246 was very phytotoxic to sweet
corn in the seedling stage and excellent early season weed control was
observed. Studies conducted on the effect of plug composition on germination
of melon seed in chlorpropham treated soil indicates no advantage of adding
hydrogel where high irrigation was used. The results also showed a better
melon stand in the plug than direct seeding. Sodium azide phytotoxicity to
melons was substantially eliminated by soil acidification where popcorn
sul fur or sulfuric acid were used.

Orchard, raspberries and baby's breath (3 papers) - Napropamide has shown
promise as an effective herbicide for orchard weed control in Utah. Napro-
pamide WP and EC formulations alone and in combinations with other soil
applied herbicides were safe on orchards. Early season weed control with
terbacil, diuron and simazine increased and extended the weed control. In
raspberry, napropamide + simazine has been particularly impressive. Terbacil
gave early weed season control with some toxicity to young canes. Pronamide
at high rates gave good grass control but caused some phytotoxicity in
raspberries. Based on harvest totals, G. paniculata showed good tolerance to
oxyfluorfen, oxadiazon, and nitrofen at all tested rates and formulations.
S1ightly reduced yields were obtained in the alachlor treated plots.

Glyphosate (2 papers) - The effect of spray additive to glyphosate in citrus
indicated that addition of 2,4-D, ammonium sulphate, and X-77 to glyphosate
at Tower rates produced earlier and greater field bindweed control. Ethe-
phon, ammonium sulfate and nonphytotoxic oil with glyphosate increased
glyphosate performance on purple nutsedge at 2 1bs/A rate. Glyphosate at all
rates completely controlled the tall dalligrass. Studies conducted to
compare the effectiveness of the rope wick and controlled droplet applicators
to a conventional sprayer for the application of glyphosate indicated 100%
wheat control with conventional sprayer at the lTowest rate. Wheat responded
more slowly to glyphosate applied by the controlled droplet applicator than
by the conventional sprayer. Wheat responded Tess and more siowly to gly-
phosate applied with the rope wick applicator than with the conventional
sprayer.

Prostrate spurge and volunteer wheat (2 papers) - At Palm Desert, Tlittle
difference between early and late appliations of preemergence herbicides was
found. DCPA with fertilizer gave best control followed by DCPA and oxadia-
zon. Preemergence/postemergence sequential treatments gave more promising
results. Bromoxynil removed all established weeds with 1ittle damage to
turf. At the South Coast Field Station pre-emergence treatments gave varied
results. The postemergence/preemergence treatments were more effective than
the pre-emergence treatments. Dalapon and pronamide treatments supressed
volunteer wheat in fall seeded turnips but none killed it. In treated plots,
turnip leaves were chlorotic and leaf margins were necrotic.

PAPERS -
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Effectiveness of napropamide combinations in orchard weed control.
Anderson, J. L. Much of Utah's orchard acreage is located in the foothills of
the Wasatch mountains. The soil typically has good drainage and low organic
matter. Field sandbur and puncture vine infest much of the area. Season-long
weed control is difficult with soil applied herbicides. If high rates of
soil applied herbicides are used, some phytotoxicity can be observed on the
foliage of treated trees especially stone fruits. In tart cherry orchards
a more serious response to herbicide treatment is often encountered. High
rates of soil applied herbicides delay fruit maturity especially in areas of
Tow organic matter. Trees so affected cannot be harvested mechanically without
excessive shaker injury. In extreme cases fruit will not mature until after
processing plants have closed for the season.

Napropamide has shown promise as an effective herbicide for orchard weed
control in Utah. Trials were set up in an orchard having a sandy soil of
0.8% organic matter to evaluate weed control of napropamide, both wettable
powder and emulsion formulations,alone and in combination with other soil
applied herbicides. No foliar symptoms of herbicide injury were observed from
any treatment.A late spring frost eliminated the crop in the test site so
effects on fruit quality could not be determined.

Treatments were applied March 7, 1978. Three weeks later all plots were
treated with 1.1 kg/ha paraquat plus surfactant to eliminate existing weed
cover. Terbacil had sufficient foliar activity to kill existing weeds but
the terbacil plots were treated with paraquat also for uniformity nevertheless.

Early season weed control in the terbacil was impressive but by July
grasses began to become established in the 1.1 kg/ha plots without napropamid
and by the end of the season were completely covered with grasses. Split
plot applications of terbacil may give effective season long control. The
addition of napropamide to the 1.1 kg/ha treatments of terbacil, diuron or
simazine increased and extended their effective control. However very few
plots were free from sandbur at the end of the season. A late season treatment
of terbacil or a contact herbicide may be necessary to control sandbur for
the harvest season. (Plant Science Department, Utah State University,

Logan, UT 84322).
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Effects of napropamide combinations on weed control in 'Topred' apples

Treatment Rate
(kg/ha)

Weed control (percent)

June 11, 1978 October 13, 1978

Weed present

napropamide (WP) 4.5

napropamide (EC) 4.5

napropamide (WP) 4.
+ diuron 2

-l

napropamide (EC) 4.5
+ diuron 1.1

—

diuron | |

napropamide (WP) 4.
+ simazine 1,

napropamide (EC)
+ simazine

simazine

+ terbacil

napropamide (EC)
+ terbacil

terbacil

—_— ] ] = = =

a4
1
1
napropamide (WP) 4.
1
4
1
1

napropamide (WP)

4.5

+ terbacil 2.2
napropamide (EC) 4.5
+ terbacil 22
terbacil 2.2

untreated control

60

80

59

50

15

70

65

50
95

85

60

90

85

95

35

65

40

30

55

60

20
90

45

10

55

60

65

green foxtail, field
sandbur, cocklebur
redstem filaree, horseweed

green foxtail, sandbur
heartleaf cocklebur

green foxtail, filaree
sandbur, puncture vine
heartleaf cocklebur

(same as above)

(same as above + horseweed,
barnyardgrass, dandelion)

green foxtail, field
sandbur, cocklebur

(same as above)

(same as above)

green foxtail, field
sandbur

green foxtail, field
sandbur, cocklebur

primarily green foxtail
field sandbur

green foxtail, field
sandbur

green foxtail, field
sandbur

green foxtail, field
sandbur

green foxtail, field
sandbur, barnyardgrass
common dandelion, common
mallow, common purslane
hairy nightshade, heartleaf
cocklebur, horseweed,
puncture vine, redstem
filaree
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Response of avocado trees to glyphosate. Jordan, L. S., N. L. Shaner
and R. C. Russell. 1In practical sprav programs with glyphosate for weed
control in avocado culture, there is risk of some exposure of tree surfaces
to accidental spraying or drift of the herbicide. Field tests were run to
determine the type and extent of injury resulting from deliberate spraying
of tree parts. The experiment was conducted in an avocado seedling variety
planting on the University of California at Piverside campus. Trees were
6 years ¢ld and under sprinkler irrigation. Treatments were applied in the
fall and spring to duplicate trees. The glyphosate used was the formulated
material "Roundup' which was either diluted to a 1% solution with water for
spraying directly onto the tree, or applied at & 1b/A of glyphosate in 50
gallons of water to the soil and tree roots. The first treatments were
made in December and a second set of similar treatnents wvere made to
other trees in late June. A description of treatments and results is
given in the table. A gummary of observations for each treatment describes
the replicate tree expressing the maxinum of injury symptoms. Typical leaf
injurv was characterized by a tip and narginal burn followed bv desiccation
and defoliation when injury was more severe. Symptoms appeared on both
older and newer foliage about equally. Observations were continued for
over a year after treatment and all injury svmntoms had disanneared. (De-
partment of Rotany and Plant Sciences, University of California, Riverside,
CA 92521).
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A summary of treatments and observations
of injury on avocado trees exposed to glvphosate

outer foliage wet with 17 solution
of glvphosate.

Trmt.
Type of treatment date leseription of injury
Trunk trmt. l. A section of 12/4 No injurv to tree.
bark on trunk area was removed
exposing the cambiun. Irjured A/28% Mo injurv to tree.
area was immediatelv spraved
with 1% glyphosate.
Trunl trmt., 2, Sanme treatnent 12/4 Mo injurv to tree.
as ahove except injured area
was spraved 2 wveeks after. 6/28 Yo injury to tree.
Root trmt. A heavy leaf mulch 12/4 No injury to tree.
was renoved from soil under tree
and exposed feeder roots on sur- 6/28 No injurv to tree.
face were sprayed with glypho-—
sate at 4 1b/A and mulch replaced.
Rranch trmt. An outer section of 12/4 Moderate to severe chlorosis fol-
tree limb 30 inches in length was lowed by 75% defoliation. New
isolated from rest of tree with growth malformed with multiple
plastic shield and sprayed with shoot development. No evidence
1% glyphosate to complete wetting of translocation of herbicide to
of foliage. other parts of tree. New growth
normal after 1 year.

6/28  Severe chlorosis followed by heavy
defoliation and death of wood tis-—
sue. No evidence of glvphosate
novenent hevond sprayed arca.

Lower skirt trmt. Full perimeter 12/4 Moderate chlorosis over sprayed

of tree skirt spraved with 17 glv- area with no defoliation. Mo

phosate from ground to 30 inches. rovement to unsprayed areas. Sone
pew erowth with multiple shoot
development. Growth normal after
1 year.

6/28 Severe chlorosis followed hy de-
foliation. No evidence of trans-—
location. New growth showed nul-
tiple shoot development. Recovery
to normal by 1 year.

Conplete tree canopy trnt. Full 12/4 Moderate to severe chlorosis with

heaviest injury on south side of
tree. Conplete abscission of all
fruit and 50% defoliation of upper
branches. WNew growth with multi-
ple shoot development. Blossom
set and new crop normal. No symp-—
toms after 1 year.



Preemergence weed control trial in newly established planting of baby's
breath (Gypsophila paniculata var. "Bristol Fairy"). Elmore, C.L.,
A. Lansing, D. Hanson and T. Kretchun. A field experiment was conducted to
evaluate the selectivity of preemergence herbicide treatments in new plantings
of Gypsophila paniculata. Rooted G. paniculata liners were transplanted into
clay loam soil {0.M. 3.2%) on the Santa Clara Field Station on May 17, 1978.
The planting was divided into 1.5 by 3.7 m plots with three 5 c¢m tall
G. paniculata plants per plot. On May 24, 1978, each of the herbicide
treatments Tisted in Table 1 were applied topically over 5 replicate plots.
The herbicides were applied with a CO, pressure sprayer in 375 1/ha water
carrier. Following treatment, the p1gts received 2 cm of water through
overhead irrigation.

On July 21, 1978, the number of flower stocks on each of the Gypsophila
plants was counted and the height per plant was recorded. Between July 21
and August 13, 1978, the commercially harvestable stocks were counted and
harvested at weekly intervals (Table 1). Based on harvest totals, G.
paniculata showed good tolerance to oxyfluorfen, oxadiazon and nitrofen at
all tested rates and formulations. Slightly reduced yields were obtained
in the alachior treated plots. The napropamide treatments were clearly
injurious, resulting in 60% to 90% reduction in harvestable flower stocks.
A1l treatments resulted in good to excellent weed control for the early
G. paniculata growth period (Table 2). ({University of California,
Cooperative Extension, Davis, CA 95616; Half Moon Bay, CA 94019; and
Superintendent, Santa Clara Field Station, San Jose, CA 95128).



Table 1. Effect of preemergence herbicides on the growth and harvest of Gypsophila
paniculata var "Bristol Fairy"
total number
rate 1 average number 1 of harvested
Herbicide kg/ha formulation height of flower stocks flower stocks
7/21 7/21 7/21-9/13
oxadiazon 2.2 75 WP 57.6 a-c3 1.5 ab 320 ab
oxadiazon 4.5 56.2 a-c 2.0 a 352 a
oxadiazon 2:2 2 EC 53.1 a-e 0.7 b-f 306 ab
oxadiazon 4.5 54.4 a-d 1.5 ab 353 a
nitrofen 4.5 2 EC 52.9 a-e 1.2 a-e 272 abc
nitrofen 9.0 56.9 a-c 1.9 a 306 ab
nitrofen 4.5 50 WP 60.8 a 2.1 a 262 abc
nitrofen 9.0 57.0 a-c 1.4 a-c 279 ab
napropamide 4.5 2 EC 40.8 ef 0.8 b-f 97 de
napropamide 9.0 20.9 h 0.1 f 26 e
oxyfluorfen j 25 WP 53.8 a-e 1.4 ab 324 ab
oxyfluorfen i 2 G 49.2 a-f 0.3 df 319 ab
oxyfluorfen 2.2 44.0 c-f Q.0 £ 265 abc
alachlor 4.5 4 EC 46.7 b-f 0.4 c-f 195 bed
alachlor 9.0 52.5 a-e 1.2 a-e . 225 abc
untreated - - 59.0 ab 1.3 a-d 218 bcd
hand weeded - - 26.8 gh 0.1T T 13 e

1
3

Average of three plants per each of five replications.
Average of five replications. Total yield per plot for period July 21 to September 13.
Means in a column followed by the same letter are not significantly different at the 5% level.

Duncan's multiple range test.



Table 2. Weed control with preemergence herbicide treatments in field grown Gypsophila
paniculata var "Bristol Fairy"

6¥

large redroot common field hairy
rate crabgrass pigweed purslane bindweed nightshade
Herbicide kg/ha formulation 6-2-78 6-16-78 6-2-78 6-16-78 6-2-78 6-16-78 6-2-78 6-2-78
oxadiazon 2.2 75 WP 10.0 9.9 10.0 9.8 10.0 10.0 10.0 10.0
oxadiazon 4.5 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
oxadiazon 2.2 2 EC 10.0 10.0 9.8 10.0 10.0 10.0 9.6 10.0
oxadiazon 4.5 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
nitrofen 4.5 2 EC 10.0 10.0 10.0 9.7 10.0 10.0 8.8 10.0
nitrofen 9.0 10.0 9.4 9.8 9.5 10.0 10.0 9.2 10.0
nitrofen . 4.5 50 WP 10.0 9.0 10.0 9.3 10.0 9.6 9.2 10.0
nitrofen 9.0 10.0 10.0 10.0 10.0 10.0 10.0 9.6 10.0
napropamide 4.5 2 EC 10.0 10.0 10.0 - 10.0 10.0 10.0 10.0 10.0
napropamide 9.0 10.0 10.0 10.0 10.0 10.0 10.0 9.8 10.0
oxyfluorfen 1.1 25 WP 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
oxyfluorfen 1.1 2 G 10.0 10.0 9.0 6.8 9.8 9.0 8.4 10.0
oxyfluorfen 2.2 10.0 10.0 8.6 7.6 8.8 5.6 6.6 10.0
alachlor 4.5 4 EC 10.0 10.0 8.7 8.8 9.6 8.6 7.8 10.0
alachlor 9.0 10.0 10.0 9.6 10.0 10.0 10.0 7.8 10.0
unweeded - - 6.0 5.6 2.4 1.6 0.8 0.4 8.0 3.8
check \
weeded - - 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
check

! weed control ratings are the average of five replications based on a 0 to 10 scale -
0 = no control; 10 = 100% control.



Additives to glyphosate spravs, Jordan, L., G., D. L. Shaner and R.
C. Pussell. Research was performed to evaluate the effect of additives to
glyphosate applications to field bindweed, purple nutsedge and dallisgrass.
Snrav additives evaluated varied betveen trials but included apmonium sul-
phate, ¥~-77, 2,4=-D thriethanol anine, ethephon, and nonphvtotoxic oil.

Field hindveed. Test plots (660 ftz, 3 remns) were established between
the tree rows of a young lemon orchard heavily infested with field hindweed.
Prip irrigation supported growth of the hindwveed in the tree rows throughout
the growving season. Miring the surmner the gnrface soil in the non-irrigated
area betwveen the rows becane dry but there was enough deeper soll moisture
for bindweed in this area to continue growth under stressed conditions.
Fthephon was aprlied either a5 a pretreatment on Mav 12 conbined with glypho-
sate on May 26 when all plots were treated. Ratings, {Table 1) for June and
Julyv, are averages of hindweed control in moist and drv aress. In August
and Septenber separate ratings were made for each area bhecause contrel from
glyphosate treatments hecome different.

Addition of 2,4-D, ammonium sulphate and ¥=77 to 1.5 1bh/A glyphosate
produced earlier and greater control of field bindweed, while at 3 1b/A
effects were slight. Tthephon had little effect on the activity of glypho-
sate. Greater control vas obtained vhen 2,4-N was applied with glvphosate.

Purple nutsedge., Plots (300 ftz, 3 reps) were established in a basin
irrigated grapefruit orchard with a solid stand of purple nutsedge (8 to 12
inches) in full seed head. Additives included ethephon, ammoniun sulfate,
and nonphytotoxic oil with glvphosate. Pretreatment with ethephon was made
on May 2 and all glyphosate treatments were applied on May 15. Ohservations
were made up to the end of June. Information and ratings are given in Table
2.

All 3 additives increased the performance of glyphosate at the 2 1b/A
rate. Control at 4 1b/A of glvphosate was not increased by ethephon or
anmonium sulfate and was slightly increased by the nonphvtotoxic oil.

Dallisgrass. Research was conducted in a Valencia orange orchard with
rearly a solid cover of dallisprass vhich had been mowed hetween the tree
rowvs for over a month preceding treatment.

Regrowth in the nmowed area was 8 to 12 inches and the grass in the tree
rows was 3 to 4 feet high and in full seed head. Plots containing tall and
nowed grase vere treated on June 22 and ratings were nade through August.

On Ausust 18, the entire plot area was mowed and regrowth was rated on
Septerher 21, Glvphosate was applied (4 reps) at 1 and 2 1h/A with ammonium
sulfate or ¥~77, and alone at 1, 2, and 4 1b/A., Treatments and control
ratings are shovn in Table 3.

Glvphosate at all rates commpletely controlled the tall dallisgrass.
Response of the short regrowth was delaved and variable with respect to
rate. The ¥-77 had little effect after the first 2 veeks while ammonium
sulfate caused an increased respomse to glvphosate. Clyphosate at & 1h/A
was the nost effective treatment. {Department of Rotany and Plant
Sciences, University of California, Riverside, CA 92521).
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Table 1. The effect of three additives
to glyphosate on control of field bindveed

Control of hindweed1

Tyvpe of Rate 6/5 6/27 8/4 10/26

Herhicide treatnent  1h/A gp3  mg3 RP TR
Glyphosate 1.5 2.0 5.8 &.% f.0 R5 4.0

i 3.0 2.0 9.4 9.7 9.0 Q.3 7.5
2,4-D anine 2.0 6.3 9.6 8.3 6.2 8.2 4.6
Glyphosate + ethephon comb. 1. 5EL 2.3 6.7 8.0 5.7 Va2 2.0

" " pre. 1.541 3.0 6.3 TR B5G7  TO 3.7

" " comb. 3.0+1 4,7 9.3 97 9.2 9.5 8.2

h 1 pre. 3.0+1 3.7 9.6 9.6 5.7 8.7 5.5
Clyphosate + 2,4-D conh, 1.5+1 7.0 Q.9 9.6 7.8 .2 5.0

e + A.S. comb. 1+5+5 247 8.0 0,2 8.2 8.8 747

" + comb. 3.0+5 3.0 QS Qs 8.2 9.0 6.3

" + X-77 comb. 1.5+1/4-% 2.3 8.0 9.2 142 9.0 6.6

H £ N comb. 1.5+1/2-7 2.3 Tu? 9.3 7.5 8.8 5.3
1o = no control, 10 = complete kill
2 Ammonium Sulfate
3 BR = between rows, TR = tree row

Table 2. The effect of three additives
to glyphosate on the control of purple nutsedge
Type of Rate Control of nutsedgel

Herbicide treatment 1b/A 5/22 6/2 6/26
Glyphosate 2 g 5.0 3.0

i 4 5.3 f.R 5.0

n + ethephon pre. 2 +1 Gul3 S5 3.0

. + " pre. 4+ 1 5.7 R.2 4.3

" + " conh., 2+1 b4,7 5«5 3.7

" = " conmb. 4 + 1 5.0 8.2 4.3

n + A.8.2 comb. 2+ 5 4.3 7.8 4.0

" + ¥ comb. 4 + 5 543 8.7 5.0

" + 0il conb. 2+ 1/2-7 4,0 6.0 3.0

" i M conb. 4 + 1/2-7% 6.0 Q.0 6.3
1 0 = no control, 10 = conplete kill

2

< Amnonium Sulfate



Table 3. The effect of ammonium sulfate
and ¥-77 on glyphosate control of dallisgrass

Control of dallisgrass

Fate 3 All
Herbicide 1b/A T S- T 5 T S regrowth
Glyphosate 5 1 7.3 4,3 10 6.3 9,8 4.7 0.7
v + A8 1+5 8.6 5.3 10 7.7 10 He3 2.0
1 + X-77 1+1/2-% 9,3 7.0 - 10 6.0 10 4e6 2.0
" 2 9.3 6.6 10 3.0 10 7.3 4.3
" + A.S, 2+5 8.5 7.7 10 8.7 10 8.3 6.0
1 + ¥=77 241/2~% 9,0 6.0 10 9.6 10 7.3 5.3
" 4 8.3 4,0 10 1w 10 9.8 6,3

0 = no control, 10 = complete kill
Ammoniun Sulfate
T = tall grass, § = short grass

UV S

The effect of plug composition on germination of melon seed in chlorpro-
pham treated Delhi loamy sand, Lange, A. H. and J, T. Schlesselman. Chlor—
propham at two rates was spraved on newly prepared beds on August 15, 1978 in
a randomized block design., Different mixtures were plug planted with a me~
chanical transplanter with a plug attachment. The plug mixtures were plug
planted with a mechanical transplanter with a plug attachment. The plug mix—
tures were either a 50:50 peat-vermiculite or a 50% sterilized Yolo sandy loam
and 25% peat and 25% vermiculite (by volume) with varving rates of hydrogel.
The Persian melon seed was dropped into each cup as it came into position.

Six replications were sprinkler irrigated August 16 for 2 hours. On Augustl8,
three replications were irrigated with 3-1/2 hours, and three replications
were irrigated with seven hours.

On August 26, 1978, a vigor rating of melons was made. On August 30,
1978, five feet of melon plugs were harvested and weighed. On September 20,
1978, the vigor of the melons was rated where 0 = no stand or no vigor, and
10 = best stand and vigor. ‘

The results showed a much better melon stand in the plug than when direct
seeded, plus more safety. The results showed no advantage of adding hydrogel
where high irrigation was used, but under limited irrigation, the hydrogel
gave a better stand, vigor and fresh weight. {University of California,
Cooperative Extension, 9240 5. Riverbend Avenue, Parlier, CA 93648)



Table 1. A comparison of CIPC in high irrigation and low
irrigation as measured by weight and number of
melon plants.

Averagel/
High Irrigation Low Irrigation

/ Viterra Weight/ # Plants Weight/ # Plants
Herbicide 1b/A  Plug= (1b/ft") 5 Plugs /5 Plugs 5 Plugs /5 Plugs

CIPGC 2 PV 0.2 Fed 21.2 2.4 7.3
CIPC 4 PV 0.2 59 13.7 3.6 10.0
CIPC 2 PV 0.4 843 20.0 5.6 14.7
CIPC 4 PV 0.4 6.6 18.3 4.8 11.3
CIPC 4 PV-D 0 4.3 16.3 1.6 7.0
CIPC 4 PV-D 0 3.6 1243 2.4 8.3
Check B PV 0 9.0 19.7 5.0 8.0
Check = PV-D 0 6.7 20.7 3.3 6.7

1/ Average of 3 replications. Weight measured in grams. Treated
8/15/78. Evaluated 8/30/78.
2/ Plug type: PV = Standard Peat-vermiculite plug mix.
PV-D = Peat-vermiculite 507 + UC Davis soil 50%.

Table 2. A comparison of high irrigation vs. low irrigation
as measured by melon vigor and weed control in
direct planted and plug planted melons.

Averagek/
2/ Viterra High Irrigation Low Irrigation

Herbicide 1b/A Plug— (lb/ftz) D.S. Plug W/C D.S. Plug W/C

CIPC 2 PV-D 0.2 1.7 8.7 8.0 0.3 6.7 9.7
CIPC 4 PV-D 0.2 0.0 8.7 10.0 0.0 6.7 10.0
CIEC 2 PV-D 0.4 1.0 9.7 9.7 0.0 St Dl
CIPC 4 PV-D 0.4 0.3 8.0 9.8 0.0 7.7 10.0
GIPG 2 PV-D 0 0.3 8.7 9.7 0.3 6.7 10.0
CIPC 4 PV-D 0 0.7 8.7 10.0 0.0 6.3 10.0
Check - PV 0 7.0 8.7 1.7 Ta? 9.3 643
Check = PV-D 0 6.0 8.7 2:3 7.0 7.0 6.0

1/ Average of 3 replications. Based on 0 to 10 scale where 0 = dead
plant and 10 = best vigor. Treated 8/15/78. Evaluated 9/7/78.
2/ Plug type: PV = Standard peat-vermiculite plug mix.
PV-D = Peat-vermiculite 507% + UC Davis soil 50%.
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The effect of scil acidification on the activity of Sodium Azide for
weed control and crop tolerance. Lange, A., S. Young, and J. Schlesselman.
According to the literature, sodium azide is move active woving further in
the soil under acid soil conditions than higher pH's. The object of this
experiment was to see if the weed control would be acceptable and the residual
activity {effect on tomatoes and melons) could be reduced by adding acidifying
agents at the time of sodium azide application. TFive foot tomato beds were
prepared and treated with three rates of granular sodium azide and one level
of technical grade powder on August 10, 1978 to the entire bed top. Popcorn
sulfur at four rates and sulfuric acid at two rates was added to a 1 ft band
down the center of the bed. Popcorn sulfur was spread evenly at 500 1b/A to
4,000 1b/A. Sulfuric acid was applied to 100 1b/A by diluting in water and
sprinkling it on with a plastic sprinkling can. The gilant beds were then
thrown up with large border disks.

These beds were knocked off August 18, 1978 and seeded to Variety UC82
processing tomatoes and Persian melon. On September 5>, 1978, the plots were
rated for stand and vigor. The 12-1/2 to 25 1lbs. of sodium produced less
crop phytotoxicity than trials done earlier in the year in cooler heavier

soils. The weed control at the 25 and 50 1b/A rates in this experiment was
excellent.

The crop phytotoxicity was excessive at the 50 1b/A sodium azide. The
effects due to popcorn sulfur were more apparent in the towato response to
sodium azide at 12-1/2 1b/A of the granulsar and 25 1b/A of the technical.

The reaction to sulfuric acid was outstanding. The decrease in phytoto-
xicity of sodium azide on subsequently planted crops was spectacular without
loss of weed control where sulfuric acid was wused.

These results suggest fall applied sulfuric acid or possibly sulfur,
will eliminate the detrimental effects of sodium azide to spring planted to-
matoes. The results need to be evaluated this fall in many different soil

types. (University of California, Cooperative Extension, 9240 S. Riverbend
Avenue, Parlier, CA 93648)
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Table 1, The effect of acidification on the activity of Sodium Azide as
measured by fresh weight of tomatoes.

Treatment Form,

Sodium Azide Gr
Sodium Azide Gr
Sodium Azide Gr
Sodium Azide T
Check -

Average Fresh weightl/
1b/A

Sul fur Sulfuric Check
1b/A 500 1000 2000 4000 100 0
12% 106.4 290.8 92.2 276.6 198.6 163.2
25 702.3 759.0 539.1 759.0 688.1 893.8
50 156.1 524.,9  283.8 340.5 574.6 354.7
25 297.9 574.6 659.6 659.7 652.6 546.2
- 127.7 42,6 63.8 78.0 163.2 1773

¢ Average of 4 replications. Fresh

Treated 8/10/78.

Evaluated 10/20/

Table 2. The effect of acidification
measured by fresh weight of

weight measured in grams.

78.

on the activity of Sodium Azide as
melons.

Average Fresh Weightl/
1b/A

Sulfur Sulfuric Check
Treatment Form, 1b/A 500 1000 2000 4000 100 0
Sodium Azide Gr 12% 1071.2 872.5 1354.9 1496.8 943.5 844.2
Sodium Azide  Gr 25 1553.5 1213.0 1440.0 1071.2 1319.4 1156.3
Sodium Azide  Gr 50 695.2 376.0 766.1 305.0 1099.5 822.,9
Sodium Azide T 25 1305,2 1220.1 1000,2 822.9 1170,5 1071.2
Check - ~ 503.7 659.1 361.8 340.0 524.9 454.0

1

=" Average of 4 replications.

Treated 8/10/78.

Evaluated 10/20/
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The effect of preemergence herbicides on weed control in established
pistachios. Fischer, B. B. and A. H. Lange. On January 23, 1974, eight
herbicides were applied alone and in cowmbination in 1300 cc of water per plot
with a CO2 sprayer to 2-year-old P. atlantica pistachios.
San Joaquin loam under drip irrigation.

The soil was a

The trial was retreated November 13, 1974, NHovember 20, 1975, November 18,
1976, and November 12, 1977.

The 1978 evaluations were taken on April 1, 1978 and June 24, 1978. The
best weed control was obtained from the combinations of simazine plus oryzalin
(248 1b/A), simazine plus oxyfluorfen (2+4 1b/A), simazine plus prodiamine
(2+4 1b/A), and methazole plus oryzalin (4+4 1b/A), which were 1007 effective
on all weed species except turkey mullein. No herbicide was very effective
on turkey mullein. The overall activity of all treatments was, for the most
part, well above commercial acceptability with only napropamide falling below
this level at the most recent evaluation. (University of California,
Cooperative Extension, 1720 South Maple Avenue, Fresno, CA 93702)
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A comparison of herbicide combinations for weed control
in pistachio.

Weed Control 1/ Weedsgj

Herbicide 1b/A 4717778 6/24778 Present
OxyfluorfentNapropamide 2+4 9.1 7.7 G,M,T,V,W
Napropamide 8 8.1 6.7 B,6,4,J,M,N,T,V,W
SimazinetNapropamide 1/2+¢4 9.0 7.7 F,G,H,M,T,V,W
Simazine+Napropamide 1+8 9.0 7.2 B,G,M,R,T,V,W
Oxyfluorfen 1+1/2 9.5 8.2 C,G,H,M, T,V
Oxyfluorfen 3 9.6 9.3 M,T,V
Simazine+Oryzalin 144 9.4 8.2 B,D,G,M,T,V,W
Simazine+Oryzalin 2+4 10.0 9.5 T
SimazinetOxyfluorfen 1+2 9.9 9.8 M,T,V,
Simazine+Oxyfluorfen 244 10.0 9.8 T
OxadiazontNapropamide 242 9.6 7.7 C,F,G,B,M,T,V,W
OxadiazontNapropamide 4+4 10.0 9.3 c,T,V
Simazine+Prodiamine 1+2 9.6 9.1 F,G,M,T,V,W
SimazinetProdiamine 244 10.0 9.9 T
Oryzalin 4 9.8 7.8 T,V
Oryzalin 8 9.1 7.8 F,M,T,V
Methazolet+Oryzalin 242 9.8 9.6 T,V
MethazoletOryzalin 4+4 10.0 9.6 T
Check - 1.8 1.7 B,C,D,F,G,M,

Q,R,5,T,V,

1/ Average of 4 replications. Based on 0 to 10 scale where 0 =

2/

no effect, 10 = complete weed control. Treated 1/23/74,
11/13/74, 11/20/75, 11/18/76, and 12/12/77. Evaluated 4/17/78
and 6/24/78,

Weeds present: B = grasses, C = hemazonia, D = cudweed, F =
filaree, G = grass poly, H = tarweed, J = nightshade, M =
marestail, N = popcorn flower, O - owls clover, P = pigweed,

Q = lambsquarter, R = red maids, 5 = groundsel, T = turkey
mullein, V = vinegar weed, and W = wild radish.
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BEffect of using preemergence herbicides in young pistachios in a Hanford
sandy locam. Schlesselman, J. T., A. H. Lange, and L. J. Nygren. On Decem-
ber 16, 1976, a trial was established at the Kearney Field Station, Parlier,
on young Terebinthus pistachio rootstocks under furrow irrigation in a Han-
ford sandy loam (59% sand, 33% silt, 8% clay, 0.75% 0.M.) to determine the
effectiveness and safety of 6 preemergence herbicides. The single tree plots

were 20 ft by 5 ft, replicated 4 times. Retreatment occurred on December 22,
1977.

There were 3 treatments of the napropamide wettable powder at 4 1b ai/fA.
One treatment was raked clean of leaf litter prior to herbicide application.
The litter from those plots were then spread evenly over another set of na-
propamide WP plots. This resulted in 3 sets of plots with varying degrees of
leaf litter; no trash (litter), a normal amount of trash and a series of plots
with twice the amount of trash. The object of this portion of the experiment
was to determine to what degree leaf litter played in the activity of naprop-
amide.

An evaluation wade on May 24, 1978 showed some interesting results

All herbicides except napropamide gave commercially acceptable weed con~
trol {about 7.0). Oryzalin was the only herbicide to be 100% effective on
warestail. Even though napropamide’s activity was considerably less than the
other herbicides, there was a marked increase in its activity with a decrease
in the amount of trash or leaf litter remaining on the orchard floor.

Some phytotoxicity was observed with all 3 rates of norflurazon, as well
as the high rate of EL-171. This phytotoxicity resulted from a combination
of the high rates along with the significant amount of rainfall this past
season (21.75 inches), which carried the herbicides further down intc the root
zone of these pistachio trees than was previously observed.

In this experiment, oryzalin gave the best weed control with the greatest

amount of safety. (University of California, Cooperative Extension, 9240 S.
Riverbend Avenue, Parlier, CA 93648)
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Table 1. Comparison of 6 preemergence herbicides in controlling
weeds in a voung pistachio orchard.

Weed Weeds

Herbicide 1b/A Control~ Remaining— Phyta.i/
Napropamide (4F) 4 3.9 M,G,FB,B 0.0
Napropamide (WP) No trash & 6.1 M,N,FB,G 0.0
Napropamide (WP) Normal " 4 4.8 G,M 0.0
Napropamide (WP) 2X " 4 2.9 M,G,N,NB 0.0
Oryzalin 4 8.2 N,FB 0.0
Prodiamine 4 7.8 M,G,N, 0.0
Oxyfluorfen 4 7.6 M,G,FB,N,P 0.0
Norflurazon 2 6.8 N,G,M 0.2
Norflurazon 4 8.2 M,P 0.4
Norflurazon 8 9.7 M,P,G 1.5
Fluridone 1 7.5 M,N,B,G 0.0
Fluridone 2 8.6 M,N,G 0.3
Check - 0.6 G,N,S,FB,B,LQ 0.0

1/ Average of 6 replications where 0 = no control or effect, 10= complete
control or kill.

2/ Weeds remaining: M = marestail, N - nutsedge, G = summer annual grasses,
FB = flaxleaf fleabane, B - bermudagrass, P = pigweed, S = gowthistle,
LG -~ lambsquarter.
Treated 12/16/76, 12/22/77. Bvaluated 5/24/78.
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Effect of simulating herbicide drift on the dormant buds of pistachios.
Schlesselman, J. T. and A. H. Lange. Four-year-old P. terebinthus pista-
achios were used to determine what injury might occur if a few dormant buds
were treated with systemic herbicides. In this experiment, glyphosate, MSMA
and 2,4-D amine were used in concentrations up to 3000 ppm. Only 2 branches
(each with a different treatment) per tree were used to avoid contamination
and to reduce the effect 1f significant herbicide movement occurred in the
treated limb. On March 7, 1978, about 4 inches of the flagged branch was
treated using a small atomizer to treat several buds which had not begun to
swell. The estimated volume was 50 GPA. A cardboard shield was placed be~-
hind each treated branch at the time of application to eliminate contami-
nation that might occur to adjacent branches.

An dinitial evaluation was made on March 31, 1978, about 3-1/2

weeks after application. By this time, bud break had commenced and in-
Jury, if any, to the young shoots was quite obviocus. Injury to the sprayed
area by the 2,4~D was showing at 3.0 ppm and increased slightly to 300.0 ppm.
By 3000.0 ppm, there was a considerable amount of damage to the shoots, some
of which didn't even emerge. There was only a slight amount of injury with
glyphosate at 3000.0 ppm and relatively no effect on the pistachio shoots by
MSMA.

By 7 months, the effects of the herbicides to the area spraved were, for
the most part, amplified from what they were initially. There was some
stunting of the shoots, but generally the injured tissue had died, leaving a
branch partially void of shoot growth. Even the areas treated with MSMA and
the low rates of glyphosate and 2,4-D were showing some effects, however
slight. The high rate of 2,4-D was still by far the most injurious. There
appeared to be some movement of the herb