
Western Society of 
Weed Science 

1979 


· 
RESEARCH 
PROGRESS 

REPORT 

. ; , ,;:';",',:. '::: '. ' : : : ',:::. : '. ,: ':'. ::':' ':'. '.: .... ',:: 

, .'. .:.':' , ,:,' .. :. .' ': 
. , :' , : . '. ' , 

. . 
. '. .. . .. . . . . 

. . 
.' . . . . . 

. . , 



Western Society 

of 


Weed Science 


1979 

RESEARCH ROGRESS 


REPORT 


Boise, Idaho March 20, 21,22, 1979 

]. LaMar Anderson 

Treasurer-Business Manager 
Plant Science Department 
UMC 48, Utah Stafe University 
Logan, UT 84322 
USA 

ISSN 0090-8142 



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. All reports were 
voluntarily submitted by research and extension weed scientists. The report 
will be complimented by the proceedings from the annual meeting held in 
March, 1979 in Boise, Idaho. 

Unlike previous years the individual papers in the 1979 report were sub
mitted I camera ready I for reproducti on. No papers were retyped pri or 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 
ca 11 for papers, or in recent pevi ous reports; these papers have, however, 
been published in order that the 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. 
Fi nal review was done by the chairman of the research committee and any 
questi ons or comments shoul d be di rected to him. Informati on contai ned in 
the Research Progress Report shoul d be considered tentative and NOT FOR 
PUBLICATION. Abstracts shoul d not be reproduced wi thout permi ss i on--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 a re registered by the Environmental 
Protecti on Agency. Regi stered trade names have been used occasi onally for 
i nformati ve purpose only and thei r 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 \~eed 
Science Society of America, where poss ib le, and are consistent with the 
common names reported in \~eed Science 26(4),1978 and the WSSA Herbicide 
Handbook, 3rd edition. When known, the full chemical name of numbered 
compounds has been given. 

Recogniti on is due to the research workers in the Western Soci ety of 
Weed Science whose contributions constitu t e 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. Norri s 
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 bi ndweed, 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 l,3-D with an 
injection shank at 30 gpa gave 97% control of Canada thistle the following 
spring. Over 80% control was achieved with l,3-D at 25 and 30 gpa of 1,3-0 
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 Oowco 290 at 1.5 and 3.0 1b ai/A, 2,4-D amine at 40 1b 
ai/A, pic10ram +2,4-0 at 0.5 + 1.0, 1. 0 + 2.0 and 2.0 + 4.0 1b ai/A and 
pic10ram 10K at 1.0 and 2.0 1b ai/A . In another study various combinations 
of di camba + ch1 orfl ureno1 • Over 80% control was obtai ned wi th several 
treatments. Single app1 ications of various rates of metribuzin, vel par, 
metribuzin + ve1par and glyphosate + Dowco 290 gave stand reductions of 70% 
or more at two locations. Fall app1 ications of glyphosate, dicamba, and 
glyphosate + dicamba resulted in greater than 90% Canada thistle control 
one year later, + 2,4-D were less effective. Yields of winter wheat were 
increased by all treatments except dic amba 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 lb ai/A. Alaska 
pea yields were substantially increased wi th some treatments. 

Field bindweed (3 papers) - Pic10ram formulations provided the best field 
bindweed control two years after appl i cation in a study conducted with 
several herbicides. Dicamba, Vel-4207, dicamba + 2,4-0 and tric10pyr were 
effective for only one year. In a separate study, combinations of 2,4-0 or 
dicamba with glyphosate did not increase f i eld bindweed control over glypho
sate alone. Herb; and knapsack applica t ors showed comparable field bindweed 
foliage reduction 8 and 20 days after appl ications of dicamba, glyphosate and 
glyphosate + dicamba. 

Leafy spurge (2 papers) - Leafy spurge was effecti ve1y con troll ed 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 1 b ai / A. Granu1 ar di camba and glyphosate at 2 and 3 1 b 
ai/A also reduced grass cover. In Idaho glyphosate at 2.3, 3.0 and 4.5 1b 
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 herbi c i des were applied to orange hawkweed stands 
at two locations. All chemical s except bentazon at 1.0 and 2.0 lb ailA 
resul ted in some measure of control one year after treatment. Pi cl oram 
provided the most consistent control at both locations . Complete control 
resulted from applications of picloram + 2,4-0 at 0.25 + 0.50 and 0.50 + 1.0 
lb ailA at both sites and picloram at 0. 5 lb ailA on one location. Forage 
yields were increased appreciably by mos t treatments at one location, a dryer 
upl and site. 

Perenni al pepperweed - Appl i cati ons of bromaci 1, terbacil, metri buzi nand 
karbutilate at 4, 8 and 12 lb ailA 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 lb/A of glyphosate at 2 and 3 month intervals from 1975 to 
1978. All 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 appl ication 
intervals (9 and 12 applications) the 6 lb/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 lb ai/A. Two months after 
application glyphosate at the 0.5 and 1.0 rates applied with the Herbi was 
more acti ve than wi th the conventi ona1 sprayer. No difference was found at 
the high rate. 

Russian knapweed (2 papers) - Oowco 290, dicamba, picloram, glyphosate and 
2,4-0 (40 lb 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 2,4-0. In 1977 glyphosate, glyphosate + 
2,4,-0, 2,4,5-T, 2,4-0, and dicamba + 2,4-0 significantly increased Russian 
knapweed kill compared to the control. 

Swamp smartweed - Glyphosate at 0.5 , 1.2 and 4 lb ailA 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 + 2,4-0, 
dichlorprop, dicamba and dicamba + 2,4-0 all effectively reduced fall tansy 
growth. Forage yields were increased appreciably with the dicamba + 2,4-0 
treatments. Decreases in yield of the clover-grass pasture species occurred 
with some treatments, notably the 2.0 lb ailA rates of picloram and picloram 
5% pellets (M3864). 

PAPERS 
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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). All 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, Oowco 290, 2,4-0 amine at 40 lb ai/A 
picloram + 2,4-0 and picloram 10K were the only treatments resulting in 
90%or greater control two years following treatment. Oicamba, dicamba + 
2,4-0, Oowco 290 + 2,4-0 and glyphosate maintained control only through 
the first year. (Wyoming Agric . Exp. Sta., Laramie 82071, SR 907). 
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Herbicides, Canada thistle control, one and two years following treatment 

Rate Percent control 
Herbicide ll lb ai/A May 23, 1977 Jul Y 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 + 2,4-0 2 + 6 97 63 80 

dicamba + 2,4-0 4 + 12 90 73 38 


Oowco 290 (M-3972) 1.5 100 100 93 

Oowco 290 (M-3972) 3.0 100 100 100 


OPX 1108 2.0 40 0 43 
OPX 1108 4.0 58 0 50 
OPX 1108 6.0 82 30 50 
OPX 1108 8.0 83 56 58 

2,4-0 amine 3.0 72 78 60 
2,4-0 amine 6.0 63 25 70 
2,4-0 amine 12.0 61 42 45 
2,4-0 ami ne 20.0 66 40 8 
2,4-0 amine 40.0 94 83 100 

picloram + 2,4-0 0.5 + 1.0 100 100 100 
picloram + 2,4-0 1. 0 + 2.0 90 100 100 
picloram + 2,4-·0 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 77 72 
glyphosate 2.25 95 77 60 
glyphosate 3.0 94 58 50 

Oowco 290 + 2,4-0 0.25 + 1. 0 100 75 48 
Oowco 290 + 2,4-0 0.5 + 2.0 96 87 38 

lIHerbicides applied September 2 and 10, 1976. 
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ey, urg. 
zing various s methods of 1 injec

have i ca a potential for this e control. 
rein are a follow-up on previous research to more y 

appli on and appli ion techniques. 

An area un; y and ly in with Cana istle was ected 
r study site. The land had produced a s n wheat crop in and 

was dis ce duri 1977 and prior to appli on of 1.3-0. 

soil was assifi as a clay loam . sand, .0% 
clay wi 2.7% a ic matter a pH of 7.1). Plots were 
replic four mes in a randomized complete block sign. 

Three methods of injection and/or pl of cal were 
lized: the Noble bla • lnJ ion shank. and plow down. 1.3-0 emulsi
fi plus an emulsi with was used where the 
c ied with Noble bl 1, 0 was a ied, without 
dilution, with lnJ ion s k and plow down by vi flow. 1. U 

approximately 10 in deep wi the i ection shank, 8 in 
Noble blade, 10 12 in with the ow. A cul 

was to compact the soil immedi application. 

Canada thistle shoots quadrats were counted in each 
1; determine pe istle control. 

most e tive treatment was 30 gpa I, the injec
tion shank ched table), however, 10 gpa of I, applied with the 
Noble blade, was as effective as re 20 1. o was applied wi the 

ion s nk or plow down methods. There appeared no di 
rcen s emergence between 20, 25 and 30 gpa appli by the 
down. 

emerging Canada thistle shoots, most root segments, could 
possibly be controll with other ci resulting in further reduction 
in stand. evalua this assumption all 1,3-0 ots were cross treated 
wi varying rates gl ate. dicamba 2,4-0 and picolinic acid. 
will available next (ng Agric. .• Laramie 82071, 

906) . 
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Can istle control resulting three methods of 1, D 
injection and/or placment 

nada thistleI on/placment method ?Jpercent 

Noble 5 EC 41 

Noble 10 68 

Noble 20 84 


k (O-pressure) 73 

k (0- sure) 

k (0- sure) 


Plow ( 0 - p re s sure ) 20 75 

Plow down ( 0 - p re s sure ) 83 


ow down (O-pressure) 


a 1i ed 29, 

control evaluations Aori 1 23, 1978. 
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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 location 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 CO2 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 lb 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 lb ai/A controlled only 30%of the thistle and reduced the 
stand about 40%. Bentazon was applied at 1 lb 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 
locations (Table 2). There was no apparent benefit from chlorflurenol 
when dicamba was applied at 1 or 2 lb 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 lb 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 lb ai/A 2,4-0 at location o. We conclude that the 
lower rates of dicamba do provide some control but they are not effective 
enough. These above interpretations are reasonably non-controversial. 
The elusiveness centers on interpretation of dicamba at 0.25 and 0.5 lb 
ai/A plus chlorflurenol. Stand count data are more informative than 
visual ratings and show an average reduction of 62% for the lower rates 
of dicamba alone. It is reas~nable to conclude there is no difference 
between the rates of chlorflurenol or dicamba performance at 0.25 or 0.5 
lb ai/A. The stand reduction averaged 41 % from 0.25 1b ai/A dicamba and 
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stical 

with 
data 

from 0.5. is no di rates. 
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c not 
suppo usion. is a toward 
lower rates dicamba when combined with chlorflurenol 
do not define the optimum combina on. The question of me of ap i 
cation ve to rowth stage is so unanswered. 

Other herbici s studi at two 1 ons permit easier inter-
on (Table 3). Each of herbi shown significantly 

Canada i e low the check. Metri in at location A was 
successful but in st studies and at location D it has The 

visual rati and s counts are averages 0 ined by repeated obser
vation throughout the study. Such data do not reflect the fact 

nal visual control ratings stand co for in, 
and r combina on show nearl compl control. Picloram + 0 
was included as a standard r comparison with Oowco 290 and its 
combination with 2,4-D. Oowco 290 is not equal to picloram + 2.4-0 
but was nearly so when only 0.1 lb ai/A Oowco was 

Glyphosate pe well and the higher p 
was no advantage combi ion treatments over 
compo applied alone. 

Most of the treatments in these studies with the possible exception 
of Oowco 290 ined wi 2,4-D very satis control reducing 
t stand last ing date (Aug. 1978) or more from one 
a lica It is important to no that nothing is d or impli 
about bili of using any of these rbicides in a crop or in a 
crop on. 

Table 1 

the more persis 

Appli ion date 29/76 7/ 77 77 8/ 9/10/ 

Pl size (ft) lOx 40 lax lOx 40 lOx 40 

stage 6-8 inch bud 15 inch bloom 
rosette inch 11 and oom 

11, 7
10 leaves 

oom and 
oom 

il condition moist 
wet 

dry dry dry 

Temperature C 
r 
1 @ 5cm 

12-24 
9-20 28 

27 19 
25 

Wind (mph) none 2-5 0-3 0-8 
varia e 

none 

GPA 20 23 22 2 

oom 
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, es 
camba O. 4.5 

Dicamba 0.5 60 4.3 
Dicamba 1.0 78 63 2.8 0.9 
Dicamba 2.0 80 86 1.2 0.8 
Dicamba + 0.5 53 51 7. 1 2.1 3.4 
2,4-D 2.0 

Oicamba + 4.7 
2, D .75 

Dicamba + .5 53 3.5 
2,4-0 1.5 

Dicamba + 0.25 3.8 2.0 
chlorf1 urenol O. 
camba + O. 66 59 5.5 2. 1 

c h 1 orfl ureno 1 0.5 
Dicamba + O. 4.2 
chlorflurenol 1 0 

Dicamba + 0.25 3.3 
ch1orflureno1 2.0 

Dicamba + 0.5 61 5.4 3.0 
c orflurenol 0.25 

Dicamba + 0.5 75 70 3.1 2.6 
ch1orflureno1 0.5 

Dicamba + 0.5 2.8 
ch1orf1urenol 1.0 
camba + 0.5 2.0 

ch1orflurenol 2.0 

Dicamba + 1.0 1.1 
ch1orf1ureno1 0.25 

Dicamba + 1.0 62 2.2 
chlorflurenol 0.5 

Dicamba + 1.0 1.0 
chlorf1ureno1 1.0 

Dicamba + 1.0 80 88 1.0 0.5 
c orfl urena 1 2.0 

camba + 2.0 83 1.1 
chlorf1urenal 0.25 

+ 2.0 0.5 
chlorfl urenal 0.5 

Dicamba + 2.0 1.3 
ch1arflurenol 1.0 

Di + 2.0 78 2.3 0.3 
chlorflurenol 2.0 

Control - herbici a 0 0 0 8.7 8.2 7. 1 5.3 
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Canada thistle con 

cide 1 b 

in 

sua 
of Canada 
thistle control 

1.5 83 8.6 1.518 

in 2.0 23 
in 1.0 + 1.0 

10 1 r 

3.0 
4.0 

in + Velpar 0.5 + 3 80 
in + 1pa r 0.25 + 4 
in + Vel par 0.5 + 4 68 

Picloram + 2,4-D 0.5 + 1 
Oowco-290 0.25 80 
Oowco-2 0.5 

+ 2,4-0 0.25 + 1.0 
+ 2,4-0 0.125 + 0.5 

2.0 
3.0 

2.0 + 3.0 

Glyphosa + 2.0 + 1.0 
Metri in 
10 days la 

Glyphos + Oowco- 2.0 + 0.25 
290 10 days 1 

Control - no ci a 

a = no 1, 100 = complete control. 
observations each location. 

Q! All live thistle plants in 2 sq ft areas 
are expressed as an average of at least t 

92 13.3 1.8 
87 1.9 

2.3 
93 2.8 1.3 

93 3.2 1.3 
83 0.9 2.1 
79 2.6 1.5 

80 0.9 
86 1.5 1.5 
91 0.3 0.7 
80 5.1 1.7 
53 3.9 2.2 

74 0.3 3.3 
71 0.7 1.5 

87 1.7 

88 0.6 

82 1.0 

a 8.7 5.3 

Summary of at least two 

r plot were counted. ul 
co un per plot. 
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Belles, W. S., D. W. 
and of , dicamba 

with dicamba and 2,4-D were 
plants of Canada thistle. 

Alaska peas were on 20, 1978. The 9 by 30 ft. plots were 
replicated three times and arranged in a randomized block 
Treatments were with a sprayer at 40 gpa. The peas were 
harvested in late t of 1978. Percent control of thistle was recorded by 
visual observation in April before planting and in after harvest. 

Canada thistle control in peas 

Check 	 0 0 0 418 

before frost 2.0 73 52 673 
after frost 2.0 75 79 777 

Glyphosate before frost 4.0 82 77 865 
sate after frost 4.0 77 86 843 

Dicamba before frost 6.0 88 870 
Dicamba after frost 6.0 99 80 668 

2, Amine before frost 2.0 0 67 702 
2,4-D Amine after frost 2.0 7 25 474 

Glyphosate + Dicamba frost 2.0 + .25 58 42 
+ Dicamba before frost 2.0 + .5 82 65 727 
+ Dicamba before frost 2.0 + .75 98 68 626 

Glyphosate + Dicamba before frost 2.0 + 1.0 93 72 555 

+ 2,4-D Amine 

before frost 2.0 + .5 95 67 


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

+ 2, Amine 
before frost 2.0 + 1.0 55 30 499 

applied fall 1977 

control or better of thistle was achieved at the April 
evaluation by 6.0 lb of dicamba after frost, a combination of 
at 2.0 lb plus dicamba at .75 or 1.0 lb ai/A, or plus 2, at 0.5 lb 
ai/A before frost. The evaluation indicated a decrease in 
thistle control for both before and after frost 2,4-D. After 
frost of alone also indicated an increase in thistle 
control from the earlier evaluation. After frost treatments of and 
dicamba alone gave better control one year after treatment than before frost 
treatments. The reverse was true for 2, 
cations of dicamba at all but the .25 lb 
superior to alone at 2.0 lb 
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resulted in decreas CGL.trol with 2,4-D rates. the lowest 
rate of 2,4-D (0.5 Ib glyphosate gave better control than the 

treatment alone. 

Pea were increased above the control with all treatments except 
glyphosate at 2.0 Ib plus dicamba at .25 Ib ai/A. increases could 
also reflect a decrease in of winter annual 'itleeds present. Winter 
annuals had after the before frost and were controlled 

the after frost 

Some slight ury were observed on the peas from the after 
frost treatment of dicamba but no symptoms ,,,ere observed at harvest. The 

difference shown between the before and after frost 
be attributed to minor ury differences. (Idaho 

riment Station, Moscow, ID 
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tion by 
Thistle control 

Belles 
and combinations 
the fall of 1977 to a 
thistles ranged in growth 
Before frost 

on After frost 
2,4-D were on October 4. 

Wat , D. W., W. S. 
dicamba and 2,4-D amine 

amine were applied in 
on Canada 

rosette to full bloom at treatment. 
, dicamba. 2,4-D and combinations were 

of glyphosate, dicamba and 
winter wheat was across 

the treated area on October 14. The 13.5 ft in 
a randomized block Visual estimates 
of thistle control were taken 
were harvested on September 

The 

Canada thistle control in winter wheat 

Check 0 0 0 56.3 

Before Frost 2.0 92 94 66.9 
After Frost 2.0 95 100 66.6 
Before Frost 4.0 87 98 70.7 
After Frost 4.0 87 90 69.7 

Dicamba Before Frost 6.0 100 93 .4 
Dicamba After Frost 6.0 99 100 17.5 

2,4-D Amine Before Frost 2.0 16 71.5 
2,4-D Amine After Frost 2.0 13 45 58.1 

+ Dicamba Before Frost 2.0 + . 91 99 79.9 
+ Dicamba Before Frost 2.0 + .5 100 71.8 
+ Dicamba Before Frost 2.0 + .75 92 93 76.2 
+ Dicamba 2.0 + 1.0 92 100 77 .4 

+ 2,4-D Amine Before Frost 2.0 + .5 88 63 75.6 
+ 2,4-D Amine Before Frost 2.0 + .75 93 78 67.7 

Glyphosate + 2,4-D Amine Before Frost 2.0 + 1.0 96 90 65.9 

A or better control of thistle was maintained one year after 
2,4-D and combinations of glyphosate and 2,4-D. 

increased for all treatments from to September 
and 2,4-D which decreased in control. Little 

difference in control was observed between before and after frost 
of and dicamba. The before frost 2,4-D gave better 
control than the 2,4-D after frost treatment. Yields of winter wheat were 
increased by all herbicide treatments the after frost 
dicamba which reduced yield (Idaho Agriculture 
Station, Hoscow, ID 83843). 

of 
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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). 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. 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 as well as longevity of control. Oicamba, Vel-4207, dicamba 
+ 2,4-0, 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 pic10ram 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 

Rate Percent control 
Herbi ci de 1/ lb 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 + 2,4-0 2 + 6 80 30 
dicamba + 2,4-0 4 + 12 95 60 

Oowco 290 (M-3972 ) 1.5 70 40 
Oowco 290 (r~-3972 ) 3 40 10 

triclopyr (ester) 1.5 40 40 
triclopyr (ester) 3 90 50 

OPX-1108 2 20 30 
OPX-ll08 4 50 40 
OPX-ll08 6 50 60 

2,4-0 amine 20 30 10 
2,4-0 amine 40 30 50 

picloram + 2,4-0 1 + 2 100 90 
picloram + 2,4-0 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 

lIHerbicides applied August 20, 1976; evaluated June 22, 1977 and July 19, 
1978. 
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Field bindweed control obtained with glyphosate, with and without 
2,4-0 and dicamba added. Ilumburg, N. E. and H. P. Alley. There have been 
reports that the addition of light rates of 2,4-0 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 2,4-0 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 caiibrated 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 bindweerl 
was in full-bloom. The addition of dicamba or 2,4-0 to glyphosate did not 
enhance the control of bindweed obtained with glyphosate. Glyphosate 
applied July 6 was more effective at the 2.25 lb ai/A than the same rate 
with 2,4-0 or dicamba added at 0.25 or 0.5 lb ai/A. (Wyoming Agric. EXD. 
Sta., Laramie 82071, SR 911). 

Field bindweed control 

Percent control 
Rate Treatment dates, 1977 

Herbi ci de 1I lb ai/A May 26 July 6 Aug. 26 

glyphosate + 2,4-0 amine 1.5 + 0.25 43 53 33 
glyphosate + 2,4-0 amine 2.25 + 0.25 17 60 17 
glyphosate + 2,4-0 amine 1.5 + 0.5 57 62 30 
glyphosate + 2,4-0 amine 2.25 + 0.5 50 60 23 
glyphosate + dicamba 1.5 + 0.25 7 30 13 
glyphosate + dicamba 2.25 + 0.5 30 67 27 

glyphosate 1.5 10 48 13 
glyphosate 2.25 57 83 17 
glyphosate 3.0 60 82 30 

2,4-0 amine 0.5 10 20 0 

dicamba 0.5 3 6 17 

1I Eva 1 uated July 19, 1978. 
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Treatment 
Rate 
1b a.i.fA 

Bindweed 8 
stand reduction % 

Bindweed 
% 

Dicamba-(Conven.) 

2 
2 
4 
4 
2 
2 
4 
4 

-0
-0
-0
20 
20 
15 
10 
35 
35 

60 
90 
90 
95 
97 
75 
50 
75 
50 

2 + .5 10 85 

Dicamba 2 + .5 10 85 

Dicamba 2 + 1 25 95 

(Herbi) 
Dicamba 2 + 1 25 95 

Dicamba 

and 

to compare 
the effectiveness of a Herbi to a r. The plant 

which was used for the of the applicators was field bindweed. 
The plots were treated October 4, 1978, when the field bindweed were 
in a mature stage of The sprayer was with a three 
nozzle boom and was used to apply herbicides in a total volume of 20 gpa Flat 
fan 8002 TeeJet stainless steel nozzles were used at 40 psi boom pressure 
and 3 mph ground The Herbi applied herbicides 
in ultra-low-volume of calibrated. It also was 
used to apply herbicides in volume of .51 gpa. with a 3 

as the rate. individual were 9 ft by 45 ft. The 
field bindweed had not any moisture stress, but there had been some 
frost at the time of herbicide Ambient at the time 
of was 53 F, soil 55 F at 4: and 51 F at 6:, rela
tive humidty was 51%, and the wind was calm. The soil at the site is 
Palouse silt loam with 3.0% O.M. and a 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 comparing them to the untreated check The data is based on 
initial symptoms and not on actual kill of the weed 

The Herbi and the applicators did not show any s in 
as herbicide Based on response 

to the herbicide treatments, the same results. The 
only problem that existed was the inability to see the micron droplets 

out of the sprayer. This made it difficult to determine 
of coverage that was obtained. (Idaho Station, Mos
cow, 

carrier for controlof ultra low volume and conventional 
of field bindweed at Moscow, Idaho. 

Check 

Dicamba
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All ,H. P. 
urg. on a nse 

stand of lea s rge growing in an leafy spurge 
was in full bloom. Pl were 2 sq rd, All liquid 
t were appli with a knapsack sp r equipped wi a three-
nozzle boom calibra to deliver 40 total volume of water carrier. 

Visual eval ons made July • 1978, one year following treatments. 
indi that picloram, picloram + 2,4-D~ pic10ram 2% , picloram

llets, picloram + 2,4.5 , and di + 2, were all e 
ts ve e ive initial control of lished lea spurge. 
of above the 2 lb ai/A rate of a plication

damage to the grass increas The granular formulations picloram and 
dicamba red be most ng to the s, resulting in bare 
areas wi n the treated plots. The bare areas have n a result of 
non-uni rmcoverage of the lar also ( ng Agric. Exp. 
Sta. , rami e 1, 908 . 
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Herbici s and resulting lea spurge control 

c ide lJ 10 aijA rvations 

picloram 2 100 reduction grass 
picloram 3 100 reduction grass 
picloram 4 100 on s 
picloram + 2 + 4 100 on s 

cloram + 3 + 6 100 
picloram 2 100 
picloram 2% 3 100 
picloram 10% pellets 2 95 wi in 
picloram 10% pell 3 100 withi n 
picloram + 2,4,5 2 + 4 s damage 
picloram + 2,4,5 3 + 6 100 dama 

dicamba 6 grass cover 
dicamba 8 99 Good grass cover 
dicamba gran. 6 80 Bare s poor covera 
di 10% gran. 8 90 Bare s -poor 
di + 2, 0 4 + Good ss cover 

+ 2, 6 + 90 Good grass cover 

Dowco 290 (M- ) 2 50 grass cover 
Dowco (M-3972 ) 3 50 Good grass cover 

glyphosate + 1 + 2 50 Good s cover 
glyphosate + 1 + 3 Good grass cover 

yphosate 2 50 30% reduction of s 
yphos 3 80 uction grass 

DPX-1 4 a 
DPX 6 40 

2 0 

lJApplica on made July , 1977; eval July • 1978. 
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Leafy spurge cont('ol Hitil postcrnergence herbicides. B1a.YJ.k, S • .E.. 
In late summer and fall of 1977 postemergence herbicide treatnbsnts 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 ft boom cali'Jl'.3.ted to deliver 25 gpa. A I:, saC:l time of 
application, 10 ft by 20 ft plots "rere replicau~d t..j'j'(·ee times in a 
randomized complete block design. The leafy spurge Has in full bloom 
when treated in July and beyond bloom to seed set ruill maturity when 
treated in September and October. The onset of freezing temperatures in 
the fall of 1977 occurred on August 31. The air temperature at herbicide 
application time was 80 F in July, ·30 F in September, a'1.j 55 F in October. 
All treatments were visually evaluawd on June 12, 1978 for percent weed 
control "men compared to an untreated check plot. 

The commercial forMulation cont-aining tr.e isopropylamine salt. of 
glyphosate (IPA glypbosato) provided superior control of leafy spurge 
from JulJr and September applications. Based upon mid-July applications, 
2.3 Ib ae/A or more of IFf!. glypbosate was needed to achieve adequate 
control. Herbicide treatments performed in early September (seven days 
after frost) were superio:c to treatments ma.Je in mid-July (b'3fora frost) 
or early October (33 days after frost.). Noes of the chemicals evaluated 
were effective in controlling leafy spurge when applied in October. 
(Honsanto Afr1.Cultural Products Comp.8ny, Twin Falls, Idaho 83301) 

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

1/ 
Perc(mt control

Rate~/ Date of applicatIon 
Herbicide Ib/A July .?l September 7 October 3 

IPA glyph 0 sate 1.5 58 95 12 

IPA glyptosate 2.3 83 

IPA glyphosate 3.0 8.5 96 42 

IPA glyphosate 4.5 95 

Dicamba 4.0 18 

2,4~D amine+dicamba 3.0+1.0 20 57 20 
1/ 
Values are averages of three replications; treatments evaluated June 12, 

1978. 
2/ 
-IPA glyphosate rat.es expressed as b ae / A; 2,LL-D amim~ and dic.?mba rates 

expressed as Ib ai/A. 
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W. S. Belles and G. A. Lee. Plots were established 
site where the orange hawkweed population 15 
9 by 20 ft plots were three times in a randomized complete block 

in each of two sites. Upland and lowland sites were treated to compen
sate for differences in , moisture. exposure and soil. Plots were 
treated in June of 1977 with a sprayer at 40 gpa when the plants were 
in full bloom. Visual estimates of control to determine herbicide effective
ness and were taken on t 10, 1978. 

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

land 
Yield 

Picloram + 2,4-D .125 + .25 87 1240 94 772 
Picloram + 2,4-D .25 + .50 100 1324 100 1205 
Picloram + 2.4-D .50+1. a 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% vlv 67 1892 48 951 
2,4-D + X-77 2.0 + .5% vlv 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 1 9 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 a 0 
Bentazon 2.0 2 1404 a a 

Check 0 0 1380 0 116 

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

Over 80% control at both sites was achieved with .25 and .5 Ib of 
picloram and picloram + 2,4-D at .125 + .25, .25 + .5 and .5 + 1. 0 Ib ailA. 
Dicamba at 2.0 lb ailA and two of 2,4-D plus X-77 surfactant at 5% 
v gave control of hawkweed at the lowland site. Dicamba + 2,4-D at 
1.0 + 3.0 lb ai/A resulted in 97% control at the site but was less 
effective on the wetter lowland site. 

Yields of under upland conditions were 
all treatments except bentazon and 2,4-DP. Lowland 
increased herbicide applications. Some variation in yield 
land site was attributed hawkweed 
of stand. 

increased 

and 
83843) 
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trol. 

perennial 
terbacil, 
Treatments 

volume of 
15 by 20 ft. 

1 pl were 
annual weed con-

following application was less than 3 inches, 
and inches vely were recorded in 

bromacil 4 1 b 
bromaci 1 8 
bromaci 1 12 

terbacil 4 
terbaci 1 8 
terbacil 12 

metribuzin 4 
metribuzin 8 
metribuzin 12 

karbutilate 4 
karbutilate 8 
karbutilate 12 

contro 1 

1.5 
3.3 
4.3 

1.0 
2.3 
3.8 

3.3 
4.8 
6.0 

2.0 
2.3 
3.0 

0.0 

2.8 
2.3 
2.8 

1.8 
2.5 
4.0 

3.8 
5.5 
6.2 

3.5 
4.8 
4.8 

0.3 

5.3 6.0 
8.2 9.4 
7.7 9.5 

3.5 4.5 
4.5 8. 1 
6.6 8.5 

7.5 9. 1 
5.9 6.3 
9.5 8.6 

4.3 3.8 
8.9 9.0 
8.2 6.3 

1.3 2.3 

All herbi bited some with bromaci 1 
the 8 ding the t fo llow; ng 
cation. Extension, Universi a, Botany 
Davis. CA 



was studied ,zona from 1 
six pl spaced 10 15 feet were established from tubers 

same parent plant in 1973. Ouri the first 2 years, were re
moved by mowing. Each year, low of trifluralin and diuron or simazine 
were applied to the soil control annual weeds. Irrigation was similar to 
that given cotton. Plants averaged 210 stems when treatments started in 
1975. S rting May 27,1975, April 22,1976, and May 3, 1 ,2,4, or 6 
lb/A of glyphos in gpa of water were applied 2 and 3-month inter
vals until fall. The same plots received the same treatment each year.
Most plots contained four pl ants and tments were repl; cated four times. 

number of stems per plant was estimated before each treatment. 
At the end of the first year, 1 treatments reduced number of stem 

per plant by 95% and 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 glyphosate for the second 
and third year produced little improvement in purple n edge control ex
cept the 6 lb/A rate. After 3 years of repeated applications only the 6 
lb/A rate of glyphosa kill all purple nutsedge plants. Plan surviving
9 to 12 applications of 2 or 4 lb/A 2 to 19 a1 stems. (Plant
Sciences Dept., University Arizona, Tucson, AZ 85721), 

Purple nutsedge plan with topgrowth after appli ons of glyphosate for 
three 

2 2 11 12 11 10 
2 4 8 9 5 4 
2 6 3 1 1 o 
3 2 10 8 4 4 
3 4 7 7 4 5 
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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 -Ib 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 t-imes. The total volume of output by the IIHERBIIl 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 low rates when applied with the 
IIHERBI." (International Plant Protection Center, Oregon State University, 
Corva 11 is, OR 97331). 

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

Rate Percent guackgrass control 
Treatment 1b/A RI RII RIll Avg. 

glyphosate 
glyphosate 
glyphosate 
glyphosate 

.5 HERBI 

.5 conventional 
1.0 HERBI 
1.0 conventional 

50 
0 

70 
30 

40 
0 

70 
40 

40 
0 

40 
20 

43 
0 

60 
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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All , p 6, 1976 
to compare Dowco 290 dicamba, cloram, 

vy of 2, D amine, and Yf1hosa Russian pweed control. 
The mental site was on und sturbed and area heavily i 
with ussian knapweed th a minor in tation 0 hoarycress. ots were 
2 sq rd, with one lication. All treatments were applied with a kn~p-
sack sprayer equi with a ozzle calib deliver 40 gpa 
total ume of Russian knapweedwas in full to past 
bloom me of 

Visual uations made on August 9, 1977 and August 29, approxi
mately one and two following treatment i ic that all herbici 
included in the t al ve potential ucing sian knapweed s s. 
Dowco 290 3972) appears to be an outs nding herbicide Russian knap

control. luation two years foll ng treatment show complete 
elimi on with no apparent phytotoxicity to associated grass species. 
Picloram and dicamba were also effective trea but picloram caused 
considerable prostrate growth the s. (Wyomi Agric. .• 

e 82071, SR 909). 

Herbici s, sian knapweed control. and observations 

Rate rcent control 
Herbicide -Ib ai/A 1977 Observati ons 

Dowco 
Dowco 
Dowco 
Dowco 290 

(M-3972) 
(M-39 ) 
(M-3972 ) 
(M ) 

1 
1.5 
2.0 
2.5 

100 
100 

100 
100 
100 
100 

No annual 
and no a 
damage 

di 
dicamba 
dicamba 

4 
6 
8 

100 
98 

100 
90 
99 

No hoarycress control 
no damage grass 

picloram 
picloram 

0.5 
1.0 

No 
Grass 

s damage 
trate 

2 D amine 40 60 80 Annual weeds present 

glyphos 
glyph 
glyphosate 

2 
4 
6 

75 50 
70 
80 on 

common 
areas 

1/Appl ica ons made August 6. evaluated t 9, 1 7 and August 
1978. 

25 




and the of the stands varied. Chemicals included various rates of 
2,4-D and a mixture of both 1). Plots were 

to visual evaluations of 
the data using Friedman's 

(Steel and Torrie, 1960, Prin. and Proc. of p. 403). 

ranked two 
top kill. was run on 

New Mexico. Russian 
to be one of the weeds to control in northern New 

Mexico. As this weed often borders areas, chemicals 
such as 2,4-D and 2,4,S-T may often cause some through drift or 
runoff. Glyphosate, a herbicide found effective in combat 
weeds such as bindweed and , 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 were conducted to 
compare the effects of glyphosate, mixtures of glyphosate and 2,4-D, 
and other herbicides on Russian 

Two were set up in 1976 near La Plata and Ab in 
northwest New Mexico. Plots were located on 
loam soils. A random block ications 
was used at each site with Chemicals were ap
plied 24 and 25, 1976, with a sprayer 
wett of the plants. Plants were in the 
Exact rates of chemical per hectare varied as the 

late bloom s 
was 

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

') 

L

22ab 
16abc 
13abc 14e 98 

0.90 
0.90 
0.45 
0.22+ 
0.11 

2,4-D 0.22 llbc gef 52 
0.45 llbc 12 
0.11 9c 1 7ef 19 

Check 5c 0 3f 0 

st numbers in a column best top kills (Total rank of 
three blocks). 

Numbers followed by the same letter in a column are not s 

different (LSD.OS)' 


A random block design was set up for the experiment in 
1977 across three counties in northern New Nexico , Rio Arriba, and 
San Juan), with ion per county. Soils were loam in 

Chemicals were ied with a small, 
wett the 

Plots m2 in size. 

Plants were in 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,S-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 H2O Rank-/ l . % kill Rank-'/ ' % kill 

Glyphosate 
Dicamba+ 

0.90 
0.11+ 

32al:J 
32a 

100 
100 

37e1/ 
3Sef 

90 
83 

2,4-D 0.34 
Glyphosate 0.45 32a 100 32efg 75 
2,4,S-T 0.90 32a 100 28efg 50 
2,4-D 0.90 29ab 97 24efg 40 
2,4-D+ 0.22+ 2Sabc 90 22efg 37 

Glyphosate 0.11 
2,4-D+ 0.11+ 22abcd 88 14gh 7 

Glyphosate 0.11 
2,4-D 0.45 21abcd 88 18gh 13 
Glyphosate 0.22 14abcd 78 20efgh 32 
2,4-D 0.22 14abcd 80 14gh 7 
2,4-D 0.11 12bcd 73 14gh 7 
Glyphosate 0.11 8cd 52 14gh 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.OS). 

A significantly better top kill (LSD.OS) of Russian Knapweed was 
obtained at Abiquiu in 1976 using glyphosate at 0.90 kg ai/190 I H20 
(4 Ib ai/laO 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.OS) 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.OS) differences between them and the highest rates of 2,4-D, 
2,4,S-T, or glyphosate at 0.45 kg (Table 2). The mixtures of 2,4-D+gly
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 treatments 
tended to be more sensitive to location effects, pass to soil 
moisture conditions. The dicamba treatment seemed to be the most con
sistent. More work needs to be done on study the effects of treat-

Russian at various s of and under different 
soil moisture conditions. (Dept. of icultural Services, New Mexico 
State Univers ,Las Cruces, New Mexico 88003). 

was chosen to evalu the efficacy 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 compl flowering and 

Four replications were oyed usi 
A non-phytotoxic oil (Mor Act) 1% and 

to the asulam No onal 
glyphosa lts obtained are shown in the 

Glyphosate exhibi near eradication at 4 lb ai/A; 

(Coopera ve 

ble control was 
achi at all rates two years application. lam was not 

ve for the control swamp smartweed. Extension, 

University of California, Botany Department, Davis, CA 6 and P.O. 

Yuba City, CA 95991. 


Swamp smartweed control 1 

Herbi de 5 

0.5 lb 8.6 6.8 7.6 
1 8.8 7.3 7.3 
2 9.0 7.9 7.6 
4 9.3 8.8 9.0 

asulam + oil 6 + 1% 2.5 0.0 0.0 
+ su t + 1/4% 

control 1.0 0.0 0.3 

is av e of four replica ons 
1 0 no con 1 , 10 == camp1 control 

th, N. L., W. B. 
cult to 1 

weed, shown to soil and iage-active herbi
ted previously. heavily infested with swamp smartweed 

12 to 24 inches in height. 
ft. plot size. 

) at .25% was 



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 (lb/A)I % Con trol 
Herbicide lb 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 2% pellets (M430l) 1.0 1002 53 75 
Picloram 2% pellets (M430l) 2.0 989 0 98 
Picloram 5% pellets (M3864) 1.0 894 96 85 
Picloram 5% 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 .25 + .50 1365 6 92 
Picloram + 2,4-D .50 + 1.0 1175 a 99 
Picloram + 2,4-D 1.0 + 2.0 1038 a 100 

Dichlorprop 4.0 1244 88 82 

Dicamba 2.0 1311 1 66 
Dicamba 4.0 1206 7 95 
Dicamba + 2 ,4-Dl 1.0 + 3.0 1587 a 68 
Dicamba + 2,4-D /..0 + 6.0 2275 a 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 95% or better control 
with picloram 2 and 5% pellets at 2.0 lb ai/A, picloram at .5, 1.0 and 2.0 lb 
ai/A, picloram + 2,4-D combinations of 0.5 + 1.0 and 1.0 + 2.0 lb ai/A, and 
dicamba at 4.0 lb/A. The highest forage y ield increases were from the dicamba 
+ 2,4-D combinations. Decreases in forage yields occurred with some treatments 
apparently from picloram injury to legume species. (Ida ho Agriculture 
Expe riment St a t ion , Moscow , I D 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 lb ai/A and the LVE formulation of 2,4-0 at 4.0 lb 
ai/A applied at early flower bud stage can give excellent control of arti 
choke thistle for 3 years. 

PAPERS 
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Herbici 
McHenry, .. rn 

stle to 2, (isooctyl ester), picloram, opyr, and 
290 was two loca ons on County. 

Early trea 2 and 4 lb ai/A 2, were in; lied at both 
si ~1arch 8, in 108 gpa. Growth s of is s time 
from seedlings mature perennial pl inches in at location 
and seedli mature 24 inch p1 location B. ower buds had not 

formed me of treatment. treatments incl reapplication 
2, 0 plus an ini application of other herbici These were 
applied April 7 8, 1974, to loca on A in 200 gpa of At this time 
one-third of p1 treated were in late flower bud s of growth. At 
location B, 1 ications were May 14, 1974. spray volume of 
108 gpa was the this e between y 1a bud sta 
Surfactant ( ) was added lications of picloram (except 
granu 1 es ) , ami ne, Dowco 290, and opyr. Pl size 1 ons 
was 25 by Four replic ons were utilized at si A and three 
site B. Rai 1 totals follow; late applications from approx; y 
1 inch at si A .33 inches location B in 19 luations made in 
1974 and early 1 indicated an early application of 2,4-0 at the 
2 and 4 lb level provided excellent control and was superior to application 
made during bud stage. Control with picloram was lent at loca on 
A (table 1) but was consid less at location B ( e 2) possibly due 
rai 11 di Both and Dowco rovided some 
control could not be acceptable at No 
were noted from fosamine ons. In 1975 were 
on April 9 (early 2,4-0) 1 (late 2, 0 except 11 
picloram 1 lb ai/A). ons were made A through spr 
1977. At 4 lb /A, 2, D appli the earlier e gave excell 
trol of choke thistle. Pi oram at 0.5 lb ai/A treated twice and 
1 lb ai/A plied once exhibi excellent control. amine at 2 lb ai/A 
gave ble control, but did not give control sing plants which 
rein plot. Si B was not evalu llowing the 
in Jul , when picloram in was exhibi lent control al 

th resul this study i t picloram 
0.5 lb ai/A and 4 lb /A 2,4-0 LVE appli bud can 
give 1 control of cho thistle. ve Extension, 
Universi California, Department, 95616 and 
Co County (P.O. Box 351), Pittsburg, CA 
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Table 1. Artichoke thistle control (s ite A) 

Herbicide 
rate 
ai/A 7/26/74 12/20/74 

control 1 

1/29/75 7/1/75 6/18/76 3/23/77 

early 

2,4-0 LVE 
2,4-0 LVE 
2,4-0 LVE 

1 lb 
2 
4 

9.3 
10.0 

4.5 
7.4 

4.9 
6.8 

8.5 
9.9 

9.9 
9.9 

0.5 
9.9 

1ate 

2,4-0 LVE 
2,4-0 LVE 
2,4-0 LVE 

1 
2 
4 

4,9 
4.5 
9. 1 

5.2 
8.8 
9.7 

2.3 
6.8 
9.8 

5.0 
4.0 
6.3 

0.8 
2.0 
7.0 

0.0 
0.8 
2.7 

picloram 
picloram 
picloram 

0.25 
0.5 
1 

8.9 
9.5 
9.6 

9.9 
9.9 

10.0 

10.0 
10 . 0 
10.0 

9.5 
9.9 

10.0 

9. 3 
10.0 
10.0 

8.3 
10.0 
9.0 

fosami ne 
fosamine 

1 
2 

0.0 
0.0 

7.4 
9.2 

8.2 
9.0 

1.0 
7.0 

0.5 
2.3 

0. 0 
0.0 

tri cl opyr 
triclopyr 

1 
2 

Oowco 
Oowco 

290 
290 

1 
2 

picloram 10.0 9.9 10. a 9.5 10. a 9.9 

control 0.0 3.5 0.8 1.0 0.3 0.0 

data is average of four replications 

1 , a = no control, 10 = complete control 
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de 

2,4-0 
2 ~ 0 
2 ~ 0 

2, o LVE 
2, D LVE 
2,4-0 

pic10ram 
pic10ram 

fosamine 
fosamine 

triclopyr 
tri c 1 opyr 

Dowco 290 

Dowco 290 


picloram 

control 

data is 

1 0 = no 

Table 2. Arti 

1 lb 
2 

4 


1 

2 

4 


O. 
0.5 

1 

2 


1 

2 


1 

2 


1ications 

1 , 10 complete control 

1.3 
9.6 

10.0 

3.7 
3.7 
7.0 

2.7 
4.8 

6.3 

5.7 
2.3 

3.7 
5.0 

0.0 

0.0 
3.8 
3.3 

4.8 
4.3 
1.7 

9.9 
9.9 

9.9 

6.6 
6.9 

9.8 
9.9 

1.7 
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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 lb/A gave quite effective control. 
Silvex, amitrole and 2,4-0 plus dichlorprop gave marginal control, while 
asulam was slightly effective. 

Poor to good brush control resulted four years after treatment of chap
arral in Arizona with karbutilate brush balls. Shrub live oak was the most 
severely affected speci es, whil e Wri ght silk tassel and skunkbush sumac were 
the least affected. The injury response of woody species was slow in appear
i ng. Bi oassay tests of the treated area i ndi cate that hi gh concentrati ons 
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 lb ai/A. Preliminary results from 
aerial application of tebuthiuron at 2 or 4 lb/A show good toxicity to these 
species, but damage from 1 lb/A is slight except on small trees. Native 
grasses were damaged by 2 or more 1 b/ A, but the survi vi ng pl ants 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 rabbi tbrush were wi dely vari ab1e. A poor 
response to tri cl opyr was noted for both speci es. Grasses were damaged by 
tebuthiuron at 4 kg ai/ha. 

Broom snakeweed treated wi th several rates of pi cl oram, tebuthi uron or 
triclopyr during the dormant, early reg r owth 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 broom snakewood was found to be highly competitive 
to sideoats grama, fourwing saltbush and western wheatgrass, but not to Luna 
pubescent wheatgrass. The wheatgrasses and s i deoats grama reduced broom 
snakeweed growth, but fourwing saltbush had no effect. 

PAPERS 
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Evaluation of six folia~e-applied herbi 2ides for the con~rol of Pacific 
poison oak. ~1cHenry, W. B. , E. J. Johnson, W. D. Hamilton, and N. L. 
Smith 1. 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 2.4-0 
(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. All 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 lb ai/A exhibited the best over-all control. Response from 
amitrole, silvex, and 2,4-0 plus dichlorprop was marginal. Asulam gave some 
degree of control but was the weakest of the herbiciges tes\ed. (Cooperative 
Extens£on, 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 control l 

Alameda 

Herbicide 
Rate 
ai/A 5/14/74 

San Mateo Counti 
6/18/74 9/16/74 5/21/75 

Count,l 
5/14/74 

average 
5/14/74 

amitrole 4 1 b 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 
ami tro1 e 12 7.5 3.7 3.7 5.7 9.9 8. 1 

silvex + diesel 4 9.6 8.2 5.7 5.7 6.0 8.7 
silvex + diesel 8 9.7 9.2 6.3 7.5 9.5 9.6 

2,4-0 + dich1orprop 4 9. 3 4.0 3.0 7.0 9.9 9.5 
+ di esel 

2,4-0 + dichlorprop 8 9. 5 5.0 3.3 6.0 3.0 7.9 
w + diesel 
O'l 

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 2.7 7.6 3.0 5.0 5.0 9.9 8.2 
glyphosate 5.3 9.0 7.7 7.0 8.3 9. 9 9.2 
gl yphosa te 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 lb 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 lb 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 lb a.i./A. The balls were 9/l6th-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 posttre2tment 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 variable 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. 
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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 lb a.i./A. In these 
studies tebuthiuron formulated as large tablets were applied onto 45 by 
4S ft plots at Mullican Pla~e and onto 54 by 54 ft plots at Drake at the 
rates of 0, 2, 4, and 6 Ib a.i/A. Pelleted tebuthiuron was also applied 
at 4 Ib 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 Ib a.i./A 1 yr 2 yr 3 yr 1 yr 2 yr 3 yr 1 vr 2 yr 3 yr 

None 	 a 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 years all the junipers and oaks were dead. 

Aerial applications ~vere applied on November 10, 1977 to determine 
response variations, develop treatment recommendations, and demonstrate 
practicality of the treatment. Tebuthiuron as a 20% 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 lb 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 oaks . are defoliated 
and regrowth is dying, and pinyons defoliated and regrowing on the 2 and 
4 Ib a.i./A plots. Plant damage from the 1 Ib a.i./A rate is slight but 
the smaller trees are severely damaged. In the fall blue grama and black 
grama were damaged witll the 2 and 4 lb a.i./A rates. Surviving grasses 
were green, growin& and markedly larger than the same species on untreated 
areas where they were dry and dormant due to drouthy conditions. Soils 
on the 4 lb 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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and 
Rabbitbrush and horsebrush are wid dis ributed, di ficult to control, 
undesirable shrub plants in much of the west rn United States. Horse
brush is poisonous to livestock. Picloram, tebuthiuron, and triclopyr 
were evaluated for control of these ts at t,vo Arizona locations, Red 
Hountain and Tndian Flats, stages: dormant in 
late October, I 76; 3 to 5 inch in late il and mid 
1977; and flowering Treatments were: tebuthiuron 
as 20% ellets broadcast ; potassium salt of icloram 

in Arizona. Johnsen, T. N., Jr. and R. M. 

at 3/4 a.e. 1 ether 

at , 1, and 2 a.e. ; triet salt of 

at • I, and 2 a.e./ha; and untreated checks. 


ester of tr 
tr 

30 	
applied with a hand-held boom at 160 1 with a water carrier. Plots, 

m, were in a randomized block d tcated twice. Observations 
October, 1978, indicate a poor response the tri r formulations. 

Rabbitbrush responses to picloram varied ~videly betvleen reulications, times 
and locations, but horsebrush killed all treatments. 
Tebuthiuron killed all the s 0 both rabbitbrush and horsebrush 
less of t locations. Tebuthiuron grasses, espec blue 

with the ications than with the 
t ion. Grasses ily at Red Mountain, 

drier site, than at Indian Flats. Snakeweed mixed in the stands was killed 
both tebuthiuron and loram. (U. . Agriculture. 2000 t 

Allen Road, Tucson, AZ 85719.) 

icloram teb 
Johnsen, N., Broom snakeweed is a widespread, 
hard to control poisonous plant in much of the western United tates. 
Three herbicid were evaluated at Drake Arizona, to determine the most 
effective rate and stage 0 growth. Plants treated at three 

: dormant ts in late tember, 1976; 3 to 5 in in 
ril, 1977; and plants in late t, 1977. Treatments 

were: tehuthiuron as 20% pellets broadcast at 2 and 4 .1. Iha: potassium 
salt of loram at~. 4, and 1 a .. /ha; t salt 
a triclopyr t~, • and 2 a . . /ha; and untreated control plots. 

were applied in water with hand-held boom at 160 I Plot , 
10 by 30 m, "Jere in a randomized lock design ted t'(.\Iice. Evalua
tions in October, 1978, indicated tha the 2 a.e.1 rate of iclopyr 
con lIed snakeweed, but responses varied from 0 to 100% plants illed, 
between ications and times. The lower rates 0 tr did not 
damage broom snakeweed. Tebuthiuron killed all snakeweed s at 

dates and both rates. Tebuthiuron grasses, espec 
blue grama and black grama, but did the least with the late 
treatments. Sideoats grama was not except for the 4 a.i./ha 
tebuthiuron rate pr1i in late Sept All thr rat of p loram 
killed broom snakeweed when ap ied in the and summer, but responses 
to the late ication were variable at the ~ and kg a. 
rates. .S. iculture, SEA-AR, 2000 East Allen Road, Tucson, 
AZ 8 7 9.) 

40 




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: fourwin g 
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 snakeweeditself was effected by all but 
fourwing saltbush. It was eliminated by luna pubescent wheat grass and almost 
so by western wheatgrass. Fourwing saltbush did not affect broom snakeweed 
growth. 

Oven dry weight of snakeweed and forage plants after growing five months 
alone or with snakeweed. 11 

Plant weight (grams) 
Forage plant Snakeweed with 

Species Alone with snakeweed forage plant 

Broom snakeweed 

Sideoats grama 

Fourwing saltbush 
Luna 
pubescent wheatgrass 

Western wheatgrass 

4.1 

4.4 

4.6 

3.3 

3.4 

1.7 1.9 

1.2 3.4 

3.4 0.0 

2.7 0.4 

17 Average of 8 replications 

(U.S. Dept. Agriculture, SEA-AR, 2000 East Allen Road, Tucson, AZ 35719.) 
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PROJECT 4 

WEEDS IN HORTICULTURAL CROPS 

P. D. Olson - Project Chairman 

SUM~~ARY 

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 ~ebulate 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 + napropami de and perfl ui done + 
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 
ni ghtshade control. Pl ug pl anti ng gave good protecti on from herbi ci des 
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 sl i ght injury was observed from chlorpropham in the pl ug 
planted tomatoes. Supporting data from CDEC, napropamide and pebulate 
indicated once again that the plug plant ed tomatoes were much more vigorous 
than the di rect-seeded regardl ess of the herbi ci de rate used. Tri fl ural in 
and the high rate of chlorpropham resu l ted in the best broomrape control. 
The latter also gave the best nightshade control at 12 "Ibs./A rate. In a 
separate study, fi ndi ngs showed that the addition of 2.5% acti vated 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 result 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 tel one and methyl bromide but weed competition was significantly 
reduced. Gi bberell i c ac; d at low concentrati ons seems to stimul ate ni ght
shade germination. The tomato seed germination was inhibited by increasing 
rates of gibberellic acid. 

Pi stachi os (3 papers) - Preemergence treatments of simazi ne in combi nati on 
with oryzalin, oxyfluorfen, and prodiamine and methazole + oryzalin were 100% 
effective on herbaceous weeds with the exception of turkey mullein in estab
lished pistachios. Among the preemergence herbicides tested in young pista
chi os, oryza 1 in gave the best weed control wi th the greatest crop safet y. 
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 di d produce some early deformi ty. Unl ike EPTC, corn was not protected 
against dalapon by addition of R-25788. Vernolate + R-40246 plots were 
essenti ally free from ear deformi ty. R-40246 was very phytotoxi c to sweet 
corn in the seedling stage and excellent early season weed control was 
observed. Studies conducted on the effec t of plug composition on germination 
of melon seed in chlorpropham treated so il indicates no advantage of addi ng 
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 
sulfur 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
pami de WP and EC formul ati ons alone and in combi nati ons wi th other soil 
appl ied herbicides were safe on orchards. Early season weed control with 
terbacil, di uron and s imazi ne increased and extended the weed control. In 
raspberry, napropami de + 5 imazi ne has been parti cul arly 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, ~. paniculata showed good tolerance to 
oxyfl uorfen, oxadi azon, and ni trofen at all tested rates and formul ati ons. 
Slightly 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 2,4-0, ammonium sulphate, and X-77 to glyphosate 
at lower 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 lbs/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 appl ication of glyphosate indicated 100% 
wheat control with conventional sprayer at the lowest rate. Wheat responded 
more slowly to glyphosate applied by the controlled droplet applicator than 
by the conventional sprayer. Wheat responded less and more slowly to gly
phosate appl ied with the rope wick appl icator than with the conventional 
sprayer. 

Prostrate spurge and volunteer wheat (2 papers) - At Palm Desert, little 
difference between early and late appliations of preemergence herbicides was 
found. OCPA with fertilizer gave best control followed by OCPA and oxadia
zone Preemergence/postemergence sequent; al treatments gave more promi si ng 
results. Bromoxynil removed all established weeds with little 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. Oa1apon and pronami de 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 
low organic matter. Trees so affected cannot be harvested mechanically without 
excessive shaker injury . In extreme cases fruit will not mature unt"il 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 Weed control (l2ercent1 Weed present 
(kg/ha) June 11, 1978 October 13, 1978 

napropami de (WP) 4.5 60 35 green foxtail, field 
sandbur, cocklebur 
redstem filaree, horseweed 

n'1propamide (EC) 4.5 80 65 green foxtail, sandbur 
heartleaf cocklebur 

na propami de 
+ diuron 

(WP) 4.5 
1 .1 

55 40 green foxtail, filaree 
sandbur, puncture vine 
heartleaf cocklebur 

na propami de 
+ diuron 

( EC) 4.5 
1.1 

50 30 (same as above) 

di uron 1.1 15 5 (same as above + horseweed, 
barnyardgrass, dandelion) 

na propami de (WP) 
+ simazine 

4.5 
1.1 

70 55 green foxtail, field 
sandbur, cocklebur 

napropamide (EC) 
+ simazine 

4.5 
1.1 

65 60 (same as above) 

simazine 1.1 50 20 (same as above) 
napropamide (WP) 

+ terbaci 1 
4.5 
1.1 

95 90 green foxtail, 
sandbur 

field 

napropamide (EC) 
+ terbaci 1 

4.5 
1.1 

85 45 green foxtail, field 
sandbur, cocklebur 

terbacil 1.1 60 10 primarily green foxtail 
field sandbur 

na propami de (WP) 
+ terbaci 1 

4.5 
2.2 

90 55 green foxtail, 
sandbur 

field 

napropamide (EC) 
+ terbaci 1 

4.5 
2.2 

85 60 green foxta il , 
sandbur 

field 

terbacil 2.2 95 65 green foxtail, 
sandbur 

field 

untreated control 0 0 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 avocaoo trees to glyphosnte. Jordan, L. S., n. L. Shaner 
and R. r.. Russell. In practical sprav prograns Hith glyphosate for weed 
control in avocado culture, there is risk of SOl'le exposure of tree surfaces 
to accidental spraying or drift of the herbicide. Field tests were run to 
deterl'line the type and extent of injury resulting from deliherate spraying 
of tree parts. The experiMent "laS conducted in an avocado seedling variety 
planting on t!le University of r.alifornia Clt !,iverside caDpus. '::'rees ,Jere 
6 years old and under sprinkler irrigation. ~reatnents were applied in the 
fall and spring to duplicate trees. The glyphosate used vJaS the fornula ted 
Material "Roundup" which was either diluted to a 1% solution with water for 
spraying directly onto the tree, or applied at 4 Ih/A of glyphosate in 50 
gallons of water to the soil and tree roots. The first treatnents were 
nade in necenber and a second set of sinilar treatnents ~~re nade to 
other trees in late June. A description of treatnents and results is 
given in the table. A sumMary of observations for each treatMent describes 
the replicate tree expressing the naxiDun of injury synptons. ':l'ypical leaf 
injury Has characterizen by a tip and narginal hurn follm·Teci by desiccation 
and defoliation when injury "TaS more severe. Synptoms appeared on both 
older and newer foliage about equally. Observations were continued for 
over a year after treatT'1.ent and all injnpi SY"Tf,tOT'1.S hEU1. r'!is;:>nnearerl. (np
partnent of Rotany and Plant Sciences, University of r.alifornia, Riverside, 
r.A (2521). 
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A snm"';\ary of treatnents anc o:)serva tions 
of injury on avocarlo trees exposect to ~lv~hnsate 

Trnt. 

Type of treatnent date llescription of injury 


Trunk trnt. 1. A section of 
hark on trunk area was removed 
exposing the caohilln. Inju:-e,-1 
area vms inme(Ua tely s]1rayen 
with 1% glyphosate. 

':l:'rtml: t rrt • 2. SCloe treatnent 
as ahove except injured area 
"JaS sprayed 2 ueeks after. 

Root trnt. A heavy leaf mulch 
,..ras removed fron soil under tree 
and exposecl feeder roots on Sllr 
face were sprayed with glypho
sate at 4 Ih/A and mulch replaced. 

Rranch trnt. An outer section of 
tree linn 30 inches in length was 
isolated from rest of tree with 
plastic shield and sprClyed with 
1% glyphosClte to conplete wetting 
of foliage. 

Lower skirt trnt. Full perineter 
of tree skirt sprayed with 1% gly
phosate fron ground to 30 inches. 

c'omplete tree canopy trnt. Full 
outer foliage Het ,..ri th 1% solution 
of glyphosate. 

12/4 

n/2}!' 

12/4 

0/28 

12/4 

6/28 

12/4 

f>/2R 

12/4 

12/4 

4S 

No injury to 

!'To i nj\1ry to 

tlo injury to 

no inj\lry to 

No injury to 

No injurv to 

tree. 

tree. 

tree. 

tree. 

tree. 

tree. 

~oderate to severe chlorosis fol
lowed hy 75% defoliation. New 
growth malforned "lith nul tiple 
shoot development. No evidence 
of translocation of herbicide to 
other parts of tree. New growth 
nornal after 1 year. 

Severe chlorosis follm·Ted by heavy 
defoliation and death of wood tis 
sue. No evidence of glyphosate 
nove~;ent ~eyonG sprayed arc",.• 

Moderate chlorosis over sprayed 

"e

area with no defoliation. No 
novenent to unsprayed areas. Sone 

T1 f'roFth Pj th !luI tiple shoot 
developnent. GroHth nornal after 
1 year. 

Severe chlorosis followed hy de
foliation. No evidence of trans
location. New growth showed nul
tiple shoot development. Recovery 
to nomal by 1 year. 

Moderate to severe chlorosis with 
heaviest injury on south side of 
tree. c'onplete abscission of all 
fruit and 50% defoliation of upper 
branches. New grmvth "d th nul ti 
pIe shoot development. Blossom 
set and ne,,7 c rop normal. No symp
toms after 1 year. 



resulti 

, Santa Clara 

s ng, experi was conducted to 
evaluate the herbicide in new plantings 

sp1anted intoGypsophil a ~;;:--;c;--~,_, 1i ners were 
clay loam soil ) on the Sa .l;----:;:;-;-a-ra---;:=-·eld Station on May 17, 1978. 

planting was divided into 1.5 by 3.7 m plots with tall 
~. paniculata pl per plot. On May ,1978, each of 

5 cm 

5 
herbicide 

treatments li Table 1 were app1i topically over i plots. 
herbi ied with a CO? pressure sprayer in l/ha water 

ots ved 2 cm through 

On July ,1978, the number the Gypsophi1a 
plants was counted and the height 

e 1). 

plant was Between July 21 
and Augu 13, 1978, the commercia y harvestable stocks were counted and 
harvested at weekly intervals (Ta Based on ls,G. 
paniculata showed good tolerance oxyfluorfen, oxadiazon and nitrofen at 
all tested and formulations. ightly reduced yi were obtained 
in the al or treated 

in 60% 

ion, Davis, 

napropamide 
reduction in 

lent 

pl were clearly 
ble ower stocks. 

ted in the early 
peri (Universi a, 

If Moon and 
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Table 1. Effect of preemergence herbicides on the growth and harvest of Gypsophi1a 
paniculata var "Bristol Fairy" 

tota 1 number 
rate average number 1 of harvested 2 

Herbicide kg/ha formulation height1 of flower stocks flower stocks 
7/21 7/21 7/21-9/13 

oxadiazon 2.2 75 WP 57.6 a-c 3 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 
ni trofen 9.0 56.9 a-c 1. 9 a 306 ab 
ni trofen 4.5 50 WP 60.8 a 2. 1 a 262 abc 
ni trofen 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 O. 1 f 26 e 
oxyfl uorfen 1.1 25 WP 53.8 a-e 1.4 ab 324 ab 
oxyfl uorfen 1.1 2 G 49.2 a-f 0.3 df 319 ab 
oxyfluorfen 2. 2 44.0 c-f O. 1 f 265 abc 
alach10r 4.5 4 EC 46.7 b-f 0.4 c-f 195 bcd 
a1ach1or 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 O. 1 f 13 e 

1AVerage of three plants per each of five replications. 
3Average 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. 





Jordan, L. ~., D. L. Shaner and P. 
1. Research v!aS perforned to eVi11ll,qte the effe~t of additives to 

g te ications to field bindweed, nutsedge and dallisgrass. 
;'nnw Cldditives evaluated varied hetpeen trials hut included ammoniuM sul

, X-77, 2,4-n thriethanol anine, e and oil. 

'1 
Field hindveed. Test s (f,60 ftt.., 3 reps) pere estahlished betHeen 

the tree rOvrs of a yOllng lenon orchard heavily infested vri th field hindHeed. 
l'r'lP i tion supported of tl-,e hinch'eerl in the t'r(>e. rO':>7S trronghollt 
the grewTing season. sPt'face soil in the non-irrigated 
area betvTeen the rOvrs hecane dry hnt there ,.1as enough soil r.1oisture 
for bindweed in this area to continue under stressed conditions. 

,IRS iei! either tlS a pretreatnent on 12 conhined with 
sate on }1ay 2f. nhen all plots vlere treated. Rat , (Table 1) for June and 

, are averages of hinrlweed control in moist and areas. In t 
and Septenber separate ratings vTere r.1ade for each area because control fron 
glyphosate treatnents hecone different. 

Adrlition of 2,4-n, anmoninn and X-77 to 1.5 sate 
earlier and greater control of field bind~leed, vlhile at 3 lb/A 

effects were s had little effect on the activity 
sate. Greater control Fas ohtained Fhen 2,"'-n was applied ~,rith 

Plots (300 ft 2 , 3 reps) were estahlished in a basin 
i grapefruit orchard Hith a solid stand of (8 to 12 
inches) in full seed head. Additives included , ar.1t:lOniun sulfate, 
and oil "lith glyphosate. Pretreatment Fith vras Made 
on t~y 2 and all te treatnents were ied on 15. Ohservations 
vlere r.1ade up to the end of June. InforMation and rat in Table 
2. 

All 3 additives increased the of sate at the 2 
rate. Control at 4 lb/A of 
anr.1oniun sulfate and vras 81 oil. 

Dallisp;rass. Research Has conducted in a Valencia orange orchard .,7i th 
pearly <1 solid cover of rass Fhich hf1.n heen MOvTed hetYleen the tree 
rows for over a Month treatMent. 

Regrovlth in the nm-Ted area vJaS R to 12 inches and the grass in the tree 
rovvs was 3 to 4 feet end in fnll seec head. Plots containing tall and 
DOHer! grass Fere treated on ,1n11,e 22 and r(!t vIer., nade trrough t. 

t 18, the entire rIot area .,Tas nov:ed and was raten on 
21. te was ied (4 reps) at 1 and 2 1 with amr.1oniur.1 

sulfate or X-77, ann alone at 1, 2. and 4 lh/A. TreatMents and control 
rflt s are shov," in TobIe 3. 

[;1 te at all rates etely controlled the tall dallisgrass. 
Response of the short regrouth vJaS and variable-with to 
rate. The '1-77 had little effect after the first 2 
sulfate caused an increased resTlonse to r: t • e at It 

Ff1S tl.oe nost effective treatnent. of Botany and Plant 
Sciences. University of California, Riverside, CA ) . 



Table 1. ~e effect of three additives 

to glyphosate on control o r fiel d hin (h;ee t~ 


Control of hindweed 1 

Type of Rate 6/5 6/27 8/4 10/26 
1-lerhicine treatnent lh/A Rp3 ~R3 RP TR 

Glyphosate 1.5 2. 0 5.r, f.O R.5 4.0 
" 3.0 2.0 9.4 °.7 g.O 9.3 7.5 

2,4-D ar.:line 2.0 n.3 9.6 9.3 6.2 8.2 4.(, 
Gl yphosate + ethephon comb. 

" " pre. 
1.5+1 
1. 5+1 

2.3 
3.0 

6.7 
6.3 

13.0 
7.P, 

5.7 
5.7 

7.2 
7.n 

3.0 
3.7 

" " comb. 3. 0+1 4.7 Q.3 0.7 9.2 9.5 8.2 
" " pre. 3.0+1 3.7 9.6 9.6 5.7 8.7 5.5 

~l yphosate + 2,4-n conh. 1.5+1 7.0 q.C) C).6 7.8 °.2 s.n 
" + A.S.2 comb. 1. 5+5 2.7 8.n 9.2 8.2 B.R 7.7 
" + " comh. 3.0+5 3.0 C).5 Cl.7 8 .2 C).() (,.3 
" + X-77 comb. 1.5+1/4-% 2.3 S.O 9.2 7.2 9.0 6.6 
" + " comh. 1.5+1/2-% 2.3 7.7 9.3 7.5 8.S 5.3 

1 0 = no control, 10 = complete kill 
2 AmnoniuP.l Sulfate 
3 RR = between rows, TR = tree rO,,7 

'1'able 2. The effect of three additives 
to glyphosate on the control of purple nlltsedge 

Ty pe of Rate Control of nutsedge1 

Herbicide treatMent Ib/A 5/22 6/2 6/26 

Glyphosate 2 3.n 5.n 3.n 
" 4 5.3 R.? s.n 
" + ethephon pre. 2 + 1 5.3 5.7 3.n 
" + " pre. 4 + 1 5.7 P,.2 4.3 

') J," + " cOMh. L. I "-.7 5.5 3.7 
" + " cOMh. 4 + 1 S.O 8.2 4.3

2" + A. s. comb. 2 + 5 4.3 7.11. 4.n 
" + " COMb. 4 + 5 5.3 8.7 5.0 
" + oil cOMh. 2 + 1/2-70 L,. n n.n 3.n 
" + " conb. !j + 1/2-% n.n 9. 0 n.3 

o = no control, IO conplete kill 
2 AMnoniuM Sulfate 
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of 
into 

Tah1e 3. The effect of ann.oniun snlfate 

and X-77 on glyphosate control of dallisgrass 


1 7.3 4.3 10 h.3 9.8 4.7 0.7 
+ A.f.). 2 1+5 R.n 5.3 10 7.7 1(1 6.3 2.0" 

II + X-77 1+1 9.3 7.0 10 6.0 1(1 4.6 2.0 
2 9.3 6.6 10 9.0 10 7.3 4.3" 

II + A.S. 2+5 9.S 7.7 10 F.7 10 R.3 6.n 
II + Y-77 2-% 9.0 h.O 10 9.6 10 7.3 5.3 

" 4 ft.3 4.0 10 10 10 \l.R (\.3 

1 0 no control, 10 '" complete kill 
2 Amnoniun Slllfate 
3 

T == tall grass, S short grass"" 

chanical The mixtures were 
with a mechanical with a attachment. The mix

tures were either a 50:50 peat-vermiculite or a 50% sterilized Yolo sandy loam 
and 25% and 25% vermiculite 

was d 
sprinkler 

(by vol with rates 
The Persian melon seed it came 
Six 

ications 
ted 

were for 2 hours. 
three were irr and three 
were with seven hours. 

On t 26, 1978, a of melons 
and 

the melons 

was made. On t 30, 
1978, five feet of melon On September 20, 
1978, the of no stand or no , and 
10 = best stand and 

The results showed a much better melon stand 
seeded, more safety. The results showed no 
where h irr was used, but under limited 
gave a better stand, and fresh 

tive Extens 9240 S. Riverbend Avenue, Parlier, CA 9 

e, A. H. and J. T. 
on prepared beds 

a randomized Different mixtures were with a me

(Univers 

than when direct 

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

1/
Average-

High Irrigation Low Irrigation 
21 Viterr'} Weight/ # Plants Weight/ # Plants 

Herbicide lb/A Plug-:' (lb/ft ) 5 Plugs /5 Plugs 5 Plugs /5 Plugs 

CIPe 2 PV 0.2 7.3 21. 3 2.4 7.3 
CIPC 4 PV 0.2 5.9 13.7 3.6 10.0 
CIPC 2 PV 0.4 8.5 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 12.3 2.4 8.3 
Check 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 50% + DC 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. 

1/Average-
Viterra High Irrigation Low Irrigation 

Herbicide lb/A PluS=-/ (lb/ft2) D.S. Plug W/C D. S. Plug W/C 

CIPC 2 PV-D 002 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 
CIPC 2 PV-D 0.4 1.0 9.7 9.7 0.0 8.7 9.7 
CIPC 4 PV-D 0.4 0.3 8.0 9.8 0.0 7.7 10.0 
CIPC 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 7.7 9.3 6.3 
Check PV-D 0 6.0 8.7 2.3 7.0 7.0 6.0 

!/ 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 50% + DC Davis soil 50%. 
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According to the literature, is more further in 
the soil under acid soil conditions than 'so of this 

was to see if the weed control would be acceptable the residual 
(effect on tomatoes and melons) could be reduced acid 

agents at the time of sodium azide ion. Five foot tomato beds were 
pr and treated with three rates of sodium azide and one level 
of technical on t 10, 1978 to the entire bed 
sulfur at four rates and sulfuric acid at two rates was added to a 1 ft band 
down the center of the bed. at 500 Ib/A to 
4,000 Ib Sulfuric acid was 

it on with a tic can. 
thrown up with border disks. 

These beds were knocked off t 18, 1978 and seeded to Variety UC82 
process tomatoes and Persian melon. On er 5, 1978, the were 
rated for stand and The 12-1/2 to 25 Ibs. of sodium produced less 
crop totoxicity than trials done earlier in the year in cooler heavier 
soils. The weed control at the 25 and 50 lb/A rates in this was 
excellent. 

The crop to was excessive at the 50 lb/A sodium azide. The 
effects due to popcorn sulfur were in the tomato response to 
sodium azide at 1 2 of the 25 Ib/A of the technical. 

The reaction to The decrease in toto
xic of sodium azide on was s without 
loss of weed control where sulfuric acid was 

These results suggest fall sulfuric acid or sulfur. 
will eliminate the detrimental effects of sodium azide to to
matoes. The results need to be evaluated this fall in many different soil 
types. ( of California. 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. 

Average Fresh Weight·~U 
1b/A 

Sulfur Sulfuric Check 
Treatment . Form. 1bLA 500 1000 2000 4000 100 0 

Sodium Azide Gr 12~ 106.4 290.8 92.2 276.6 198.6 163.2 
Sodium Azide Gr 25 702.3 759.0 539.1 759.0 688.1 893.8 
Sodium Azide Gr 50 156.1 524.9 283.8 340.5 574.6 354.7 
Sodium Azide T 25 297.9 574.6 659.6 659.7 652.6 546.2 
Check 127.7 42.6 63.8 78.0 163.2 177.3 

Average of 4 replications. Fresh weight measured in grams. 

Treated 8/10/78. Evaluated 10/20/78. 


Table 2. 	 The effect of acidification on the activity of Sodium Azide as 
measured by fresh weight of melons. 

Treatment Form. 1b/A 

Sodium Azide Gr 12~ 
Sodium Azide Gr 25 
Sodium Azide Gr 50 
Sodium Azide T 25 
Check 

Average Fresh Weight·hI 
1b/A 

Sulfur Sulfuric 
500 1000 2000 4000 100 


1071. 2 
1553.5 

695.2 
1305.2 

503.7 

872.5 1354 9 1496.8 943.50 

1213.0 1440.0 1071.2 1319.4 
376.0 766.1 305.0 1099.5 

1220.1 1000.2 822.9 1170.5 
659.1 361. 8 340.0 524.9 

Check 
0 

844.2 
1156.3 
822.9 

1071.2 
454.0 

1./ Average of 4 replications. Fresh weight measured in grams. 
Treated 8/10/78. Evaluated 10/20/ 78. 
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herbicides were 
with a C02 sprayer to 
San loam under 

and in combination in 1300 
P. atlantica tachios. 

ion. 

water per plot 
soil was a 

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

The 1978 evaluations were taken on 1, 1978 and June 24, 1978. The 
best weed control was obtained from the comb of simazine plus oryzalin 
(2+8 Ib/A), simazine rfen (2+4 Ib/A) , simazine iamine 
(2+4 Ib , and methazole us oryza1in Ib/A), which were 100% effective 
on all weed turkey mullein. No herbicide was very effective 
on turkey mullein. The overall of all treatments was, for the most 

, \.Jell above commercial ac 
this level at the most recent evaluation 

erative Extension, 1720 South 

fall below 

Avenue, Fresno, 



A of herbicide combinations for weed control 
in 

1-/ 
Herbicide 	 78 

Oxyfluorfen+Napropamide 
Napropamide 
Simazine+Napropamide 
Simazine+Napropamide 
Oxyfluorfen 
Oxyfluorfen 
Simazine+Oryza1in 
Simazine+Oryzalin 
Simazine+Oxyf1uorfen 
Simazine+Oxyfluorfen 
Oxadiazon+Napropamide 
Oxadiazon+Napropamide 
Simazine+Prodiamine 
Simazine+Prodiamine 

Methazole+Oryza1in 
zalin 

Check 

2+4 
8 

1 
1+8 

2 
3 

1+4 
2+4 
1+2 
2+4 
2+2 
4+4 
1+2 
2+4 

4 
8 

2+2 
4+4 

9.1 
8.1 
9.0 
9.0 
9.5 
9.6 
9.4 

10.0 
9.9 

10.0 
9.6 

10.0 
9.6 

10.0 
9.8 
9.1 
9.8 

10.0 
1.8 

7.7 
6.7 
7.7 
7.2 
8.2 
9.3 
8.2 
9.5 
9.8 
9.8 
7.7 
9.3 
9.1 
9.9 
7.8 
7.8 
9.6 
9.6 
1.7 

WeedJ! 
Present 

G,M,T,V,W 
B,G,H,J,M,N,T,V,W 
F,G,H,M,T,V,W 
B,G,M,R,T,V,W 
C,G,H,M,T,V 
M,T,V 
B,D,G,M,T,V,W 
T 
M,T,V, 
T 
C,F,G,H ,T,V,W 
C,T,V 
F,G ,T,V,W 
T 
T,V 
F , T, V 
T,V 
T 
B,C,D,F,G, O,P, 

Q,R,S,T,V,W 

of 4 replications. Based on 0 to 10 scale where 0 = 
no effect, 10 = complete weed control. Treated 1/23/74, 

13/74, 11/20/75, 11/18/76, and 12/77. Evaluated 4/17/78 
and 6/24/78. 

2 	 \~eeds present: B = grasses, C = hemazonia, D cudweed, F 
filaree, G = grass poly, H = tarweed, J M 
marestail, N popcorn flower, 0 - owls clover, P 
Q lambsquarter, R = red maids, S , T 
mullein, V = vinegar weed, and W wild radish. 
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ber 16. 1976. a trial was Parlier, 
on young Terebinthus tachio rootstocks under furrow irrigation in a Han
ford loam (59% sand, 33% silt, 8% clay~ 0.75% O.M.) ta determine the 
effectiveness and safety of 6 preemergence herbicides. The tree 
\vere 20 ft 5 ft, ted 4 times. Retreatment occurred on December 22, 
1977 . 

There were 3 treatments of the wettable 
One treatment was raked clean leaf litter to herbicide icatian. 
The litter rom those were then spread over another set of 
proparnide WP plots,· This resulted in 3 sets ots with varying 
leaf litter; no trash (litter), a normal amount of trash and a series 
with twice the amount of trash. The object of this portion of the 
was to determine to what leaf litter played in the activity of naprop
amide. 

An evaluation made on results 
All herbicides acceptable weed con

trol (about 7.0). be 100% effective on 
marestail. Even e's was considerably less than the 
other herbicides, there was a marked increase in its with a decrease 
in the amount of trash or leaf litter remaining on the orchard floor. 

Some totoxicity was observed with all 3 rates of norflurazon, as well 
as the high rate of EL-17l. This totoxicity resulted from a combination 
of the with the icant amount of rainfall this past 
season the herbicides further down into the root 
zone of these trees than was observed. 

In this , oryzalin gave the best weed control with the t 

amount of saf (University of California, Cooperative Extension, 9240 S. 
Riverbend Avenue, Parlier, CA 9 



1 

Table L ison of 6 preemergenee herbicides in controll 
weeds in a young tachio orchard. 

Herbicide lb/A to 
1 

Napropamide ( 4 3.9 M,G,FB,B 0.0 
No trash 4 6.1 M,N,FB,G 0.0 
Normal " 4 4.8 G,M 0.0 
2X If 4 2.9 M,G~N,NB 0.0 

in 4 8.2 N,FB 0.0 
Prodiamine 4 7.8 M,G.,N, 0.0 
Oxyfluorfen 4 7.6 M ,FB,N 0.0 
Norflurazon 2 6.8 N,G 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 

of 6 ications where a no control or effect, 10= complete 
or kill. 

M = mares tail, N - G summer annual grasses, 
flaxleaf fleabane, B , P , S = sowthistle, 

Treated 12/16/76, 12/22 7. Evaluated 5/24/78. 
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a~~sw~e ury 
were treated with systemic herbicides. experiment, 
and 2,4-D amine were used in concentrations up to 3000 ppm. 
(each with a different per tree were used to avoid contamination 
and to reduce the effect if s herbicide movement occurred in the 
treated limb. On March 7, 1978, about 4 inches of the branch was 
treated us a small atomizer to treat several buds had not begun to 
s;;17el1. The estimated volume was 50 CPA. A cardboard shield was be
hind each treated branch at the time of ication to eliminate contami
nation that might occur to adjacent branches. 

An initial evaluation was made on }mrch 31, 1978, about 2 
weeks after ion. this time, bud break had commenced and in
jury, if any, to the young shoots was quite obvious. the 
area by the 2,4-D was at 3.0 ppm and increased to 300.0 ppm. 

3000.0 ppm, there was a considerable amount of to the shoots, some 
of 1;\lhich didn t t even emerge. There was a s amount 0 fury 1;\li th 

ate at 3000.0 ppm and no effect on the tachio shoots by 
MSMA. 

By 7 months, the effects of the herbicides to the area were, for 
the most , amplified from what they were initially. There was some 
stunt of the shoots, but the ured tissue had dIed, a 
branch ially void of shoot Even the areas treated with MSMA and 
the low rates of te and 2,4-D were some effects, however 

The rate of 2,4-D was still by far the most urious. There 
appeared to be some movement of the herbicidal effects up and down the branch 
from the area treated but was not consistent with the rates; nor was 
it definite as to the predominant direction when to the check, but 
if any direction of movement could be ascertained, the trend would be towards 
the trunk as opposed to the branch of California, 
erative Extension, 9240 S. Riverbend Avenue, Parlier, CA 9 



The effect of dilute sprays of 3 herbicides on the buds of 
tachios as shown by ury to emerging shoots. 

Herbicide PPM 

2,4-D Amine 0.3 0.0 1.9 4.0 0.0 
2,4-D Amine 3.0 1.0 4,9 3.2 3.5 
2,4-D Amine 30.0 1.5 0.9 1.5 2.0 
2,4-D Amine 300.0 1.8 5.4 8.0 0.0 
2,4-D Amine 3000.0 6.0 8.1 5.5 5.8 

300.0 0.0 2"8 8.2 3.0 
3000.0 1.3 3.2 3.2 3.2 

MSMA 300.0 0.3 1.1 3.8 0.0 
MSMA 3000.0 0.0 3.1 11.5 1.8 
Check 0.3 0.6 4.5 0.0 

of 4 r cations where o :: no effect, 10 "" complete bud 

Treated 3/7 /78. Evaluated 3/ 78 and 9/28/78. 

kill. 
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Annual weed control in raspberries. Weeks, M. G. and J. L. Anderson. 
Early developing annual weeds are effective competitors of raspberry 
primocane growth. Field trials of soil applied herbicides have been con
ducted at the Farmington, Utah Field Station and in two commercial raspberry 
plantings since 1976, all with similar results. Treatments were applied 
to the soil surface in November preceeding predicted precipitation to be 
activated by melting snow. 

Napropamide plus simazine has been particularly impressive. One grower 
with a wild buckwheat problem reported not only excellent weed control but 
also increased yield and improved can growth. Yield data was not recorded. 
Terbacil gave excellent weed control early in the season but allowed late 
germinating weeds to develop. A split application of terbacil could 
correct this situation . Terbacil caused some phytotoxicity to young 
primocanes. 

Pronamide was applied at 2.2 and 4.5 kg/ha to an area infested with 
quackgrass. The lighter rate gave inconsistent control; the higher rate 
good control but caused some phytotoxicity. Developing primocanes were 
severely injured, crop the following season greatly reduced and the planting 
generally weakened. (Plant Science Department, Utah State University, 
Logan, UT 84322) 

Effects of fall herbicide treatment on weed control in Canby raspberries, 
Paradise, Utah 

Treatment1 Rate Weed control Weeds not controlled 
(kg/ha) (percent) 

napropamide (E.C.) 5.1 82 western salsify, wild mustard 
Russian th i s t 1 e (few) 

napropami de (W.P.) 4.5 80 western salsify, wild mustard 
Russian thistle 

napropamide (W.P.) 
+ simazine 

4.5 
1.1 

90 western salsify, wild mustard 
Russian thistle 

terbacil 1.8 78 redroot pigweed 
Russian th i s tl e (few) 

USB-3153 1.7 65 western salsify, wild mustard 
Russian thistle 

USB-3153 2.2 82 wes tern sa 1 s ify 
wi 1 d mustard 

untreated control 0 birdseye speedwell, wild mustard 
western salsigy, Russian thistle 
prickley lettuce, redroot 
pigweed 

'Herbicides applied November 18, 1977 over the top of raspberries planted 
in spring of 1977 . One inch of snow fe l l day after treatment. 
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Effects of preplant soil incorpQr_aJ~_~b~bicides otJ sweet corn yield 
and weed control. Anderson, J. L. and M. G. Weeks. In a continued sweet 
corn weed control program herbicide plots were established May 23, 1978 at 
the Farmington Field Station in a sandy loam soil having 1.2% organic matter. 
Treatments replicated three times were incorporated 5 em deep with a Howard 
Rotovator immediately after applications. Eight sweet corn varieties of 
varying herbicide tolerance were drilled across the plots May 25. 

Because of observed similarity between EPTe and dalapon injury to sweet 
corn dalapon was included in the trials with and without the safener R-25788 
commonly used with EPTe. Similar varietal response to EPTe and dalapon was 
observed; 'Reliance' and 'Iochief' sweet corn varieties were quite tolerant 
of the herbicides whereas 'Jubilee' and 'NK 199' showed considerable injury. 
Unlike EPTe, however, corn was not protected against dalapon by addition of 
the safener. EPTe plus safener plots had no yield reduction but did have 
some ear deformity, more so than observed in previous years. Vernolate plus 
safener plots were essentially free from ear deformity. 

R-40244, especially at the higher rate, was very phytotoxic to sweet 
corn in the seedling stage. Leaves were bleached white and many seedlings 
killed. More plants were killed than yield data would suggest as surviving 
plants tillered well and compensated for much of the plant loss. Weed control 
was excellent in the R-40244 plots early in the season, but lack of crop 
competition allowed late germinating weeds to become established. Similarly 
EPTe plots contained many more late germinating weeds than EPTe plus safener 
due to poor crop competition. (Plant Science Department, Utah State University, 
Logan, UT 84322) 
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Effects of preplant soil incorporated herbicides on sweet corn yield and weed 
control 

Treatment Rate Phytotoxicityl Yield2 Weed control Weeds present 
(kg/ha) (percent) 

0.7 

1 .5 

5.0 

5.3 
6.0 

1 .3 

1.3 

1.0 

5.7 

8.7 

5.3 

0.7 

0 .0 

67 . 7 

67.6 

55.3 

41.9 

34 . 5 

66 .7 

61.8 

67.4 

57 . 7 

27.6 

50.2 

61.4 

63 . 5 

98 

98 

23 	 common lambsquarters 
stinkgrass, witchgrass 
purslane, hairy 
nightshade 

18 	 (same as above) 
58 	 witchgrass, pigweed spp. 

common lambsquarters 
purslane, common 
mallow, hairy nightsahde 

93 	 witchgrass, purslane 
common mallow 

77 	 purslane, witchgrass 
mallow, pigweed spp. 

93 	 common mallow, hairy 
nightshade, witchgrass 

87 	 witchgrass , hairy 
nightshade 

78 	 witchgrass, stinkgrass 
hairy nightshade 
common purslane 

83 	 witchgrass, stinkgrass 
common purslane 

98 

o 	 witchgrass, stinkgrass 
hiary nightshade, 
mallow, pigweed spp. 
common purslane 

atraz"ine 2.2 
atrazine 1.3 

+ metolachlor 1.7 
dalapon 

da 1apon 
+ R-25788 

EPTC 

EPTC 
+ R-25788 

metolachlor 

metolachlor 
+ cyanazine 

R-40244 

R-40244 

R-40244 
+ EPTC 
+ R-25788 

vernal ate 
+ R-25788 

untreated control 

6.7 

6.7 
0.56 
6.7 

6.7 

2.2 

1 .7 
1.7 

0.56 

1.1 

0.56 
3.3 

6.7 

lrated 0 to 10, 10 = complete kill 
2total yield (kg) of unhusked ears from three repli cations of each of eight 
varieties 
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A comparison of preplant incorporated herbicide treatments on plug planted 
and direct seeded canning tomato phytotoxicity. Orr, J.P., C. Elmore, F. 
Ashton and H. Carlson. Hairy nightshade and dodder are common problems in 
tomato fields. It is essential to make a three way combination of 
napropamide, CDEC for control of dodder and pebulate for hairy nightshade 
control. At times moderate phytotoxicity to the tomatoes can reduce yields. 
This trial was established to determine if the phytotoxicity could be reduced 
from plug planting. 

The herbicides listed in the following table were applied preplant in
corporated 1.75 inches deep in a clay soil on April 24, 1978. All herbicides 
were applied with a C02 sprayer in a total volume of 50 gallons per acre. The 
plots were single row, 50 feet long, randomized with 3 replications. Incor
poration was done with an L-shaped power tiller. The trial was furrow 
irrigated. 

The phytotoxicity in the plug plantings was considerably less than in the 
drilled plantings. (Cooperative Extension, University of California, 
Sacramento 95827.) 

A comparison of preplant incorporated herbicide treatments on plug planted 
and direct canning tomato phytotoxicity on a clay soil 

Average ratings ]) 
Tomatoes (plug) Tomatoes (drill) 
stand vigor stand vigor 

Herbicides lb/A Formulation reduction reduction reduction reduction 

pebulate + CDEC + 
napropamide 6+6+2 (6E) (4E) (2E) 0.3 1.7 1.3 2.9 

pebulate + CDEC + 
napropamide 8+6+2 0.7 3.0 1.0 3. 7 

pebulate + CDEC + 
napropamide 10+6+2 0.0 1.2 0.7 3.9 

pebulate + CDEC + 
napropamide 8+8+2 0.0 2.5 1.3 4.7 

pebulate + 
napropamide 6+2 0.0 1.5 0.3 2.0 

pebulate + 
napropamide 12+2 0.0 1.7 0.3 3.0 

napropamide 2 0.2 l.3 0.8 3.2 

Control 0.0 0.0 0.0 0.0 

1/ 	 Average of three replications. Based on a to 10 scale where a = no 
effect and 10 = complete kill. Planted and treated April 24, 1978. 
Evaluated June 1978. Incorporated 1.75 inches. 
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treatments for control 
of ha tomatoes. Orr, J .. , 
~~~c.....~c~__..~~~~~~-==-~~~-=~~~............... ~~~==_~~=C ..2-.~-==C_.~= 


C. Elmore, Ashton, and H. herbicides listed in the fo11m,,
table were ied 1.75 inches in a loam 

soil on March 29, 1978. 

All herbicides were sprayer in a tot volume of 50 
gpa. The s were s , randomized with 4 ions. 

was done with power til er. The trial was furrow 

Hetolachlor, ethalfluralin, and gave good control of 
night R-40244 gave fair control. 

Tomato otoxic was considerab less in the plug treatments com
to the drilled where was moderate to severe. ( 

tive Extension, Univers of California, Sacramento, 95827.) 
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A comparison of preplant incorporated herbicide treatments for control of hairy nightshade in plug planted 
and direct seeded canning tomatoes on a sandy loam soil 

Average ratings l/ 
Tomatoes (plug) Tomatoes (drill) 
stand vigor stand vigor 

Herbicides lb/A Formulation reduction reduction reduction reduction 

Control 
hairy 
nightshade 

metolachlor 2.0 

metolachlor 4.0 

metolachlor 8.0 

ethalfluralin 0.75 

ethalfluralin 1.5 

ethalfluralin 3.0 

R-40244 0.25 

m R-40244 0.50 
---J 

R-4 0244 1.0 

control 

pebulate + napropamide 6+2 

pebulate + napropamide 8+2 

pebulate + napropamide 16+2 

pebulate + CDEC + 
napropamide 6+6+2 

pebulate + CDEC + 
napropamide 8+8+2 

pebulate + CDEC + 
napropamide 16+16+2 

napropamide 2 

8E 

3E 

2E 

(6E)(2E) 

(6E) (4E) (2E) 

2E 

1.3 

1.0 

1.6 

1.4 

0.4 

0.0 

0.7 

0.0 

0.0 

0.0 

0.50 

0.75 

1.2 

0.25 

0.75 

1.5 

0.5 

1.0 

1.3 

2.0 

1.0 

0.0 

0.6 

0.0 

1.0 

1.0 

0.0 

1.0 

1.0 

1.5 

1.0 

2.0 

3.0 

0.75 

2.0 

5.6 

7.6 

5.0 

8.6 

9.6 

0.6 

0 . 3 

0. 3 

0.0 

0.50 

0.75 

0.75 

4.2 

3.5 

9.7 

0.0 

3.0 

6.0 

7.4 

6.6 

8.7 

9.0 

1.4 

2.0 

2.4 

0.0 

2.5 

3.0 

3.0 

5.7 

5.5 

9.5 

1.0 

8.1 

8.8 

9.5 

9.0 

8.1 

9.9 

9.0 

6.5 

7. 3 

0.0 

7.5 

8.7 

9.7 

9.2 

9.6 

10.0 

0.0 

1/ Average of three replications. Based on 0 to 10 scale where 0 no effect and 10 = complete kill. 
Planted and treated March 29, 1978. Evaluated April 27, 1978. Incorporated 1.75 inches. 



A comparison of preplant incorporated herbicide treatments for control 
of hairy nightshade in plug planted and direct seeded canning tomatoes. 
Orr, J.P., C. Elmore, F. Ashton, H. Carlson. The herbicides listed in the 
following table were applied preplant incorporated 2 inches deep on May 3, 
1978. Applications were made on a clay loam soil. 

All herbicides were applied with a C02 sprayer in a total volume of 50 
gpa. The plots were double row by 20 feet, randomized with 3 replications. 
Incorporation was done with an L-shaped power tiller~ The trial was furrow 
irrigated. 

In general, less phytotoxicity occurred in the plug planted tomatoes 
from the herbicides compared to the drilled in the early growth of the 
plants. However, at harvest time the vegetative growth in the plugs was 
about 20 percent less than in the drilled treatrnents. This resulted in more 
exposed fruit resulting in sunburn. 

Hairy nightshade control was good in most treatments. (Cooperative 
Extension, University of California, Sacramento 95827.) 
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A of herbicide treatments for control of shade in plug 
clay loam soiland direct seeded cannin2 tomatoes on a 

1/ ative reduction ~/ 
Control 

Herbicides lb shade 

6+2 0.3 0.0 0.3 0.0 1.4 5.6 
8+2 2.0 0.3 2.3 1.0 2.0 8.0 

10+2 0.7 0.0 0.0 0.5 1.7 9.3 
2.0 1.3 0.0 0.0 0.0 1.7 3.3 

+ 6+6 0.0 0.0 1.0 0.5 1.7 9.3 
e + 8+8 2.0 1.0 0.0 0.0 2.4 7.5 
e + CDEC 6+6 2.3 0.7 0.7 0.3 0.4 9.3 
e + CDEC 8+6 0.5 0.0 0.0 0.0 1.0 4.0 

control 0.0 0.0 0.0 0.0 2.0 0.0 0.0 
6.0 (8 1.6 1.3 1.0 1.6 2.0 0.0 10.0 
8.0 1.6 1.6 0.3 0.3 2.7 0.0 3.0 

6+2 1.3 0.0 3.6 3.3 1.7 0.0 8.0 
EPTC 3.0 1.3 0.0 0.6 0.6 1.4 0.4 7.0 
EPTC 6.0 2.0 2.3 1.6 2.0 2.4 0.0 9.0 

0.5 ( 0.0 0.0 1.0 0.5 1.0 0.0 9.0 
1.0 1.6 1.0 0.6 0.6 0.7 0.4 8. 
1.5 0.3 0.0 0.3 0.0 2.0 0.0 9.3 

metolachlor 1.5 1.6 0.3 0.6 0.6 2.0 0.7 10.0 
3.0 1.6 1.3 2.0 3.0 2.0 0.7 10.0 
6.0 2.7 1.5 0.3 1.0 3.0 0.7 9.7 

16.0 ( 1.0 0.0 0.3 1.3 0.4 0.0 9.3 
2.0 1.3 2.0 0.0 0.0 2.4 0.0 10. 

a1achlor 4.0 2.6 3.3 3.3 2.6 0.7 0.0 10.0 
a1achlor 8.0 1.6 3.3 2.3 3.0 1.7 0.0 10. 

1/ of four Based on 0 to 10 scale where 0 == no effect and 10 == 
Planted 1978. Evaluated June 15, 1978 and er 14. 1978. Incorporated 2 inches. 

21 ed September 12, 1978 at harvest. 



Elmore, 
on 

Pebulate and EPTC were unit in a total volume 
of 25 The s , 30 inch row 

with 4 ications and furrow Treatments were 
to a of 1.75 inches by means of a power tiller with 

treatments consisted of tomato seed, moss, vermiculite 
and 5% carbon, compared to p without hydrogel. 

Stand reduction was treatments. No stand 
reduction was obtained in the reduction was about 

among the three treatments. of 
California, Sacramento, 95827.) 

70 




A comparison of preplant incorporated herbicide treatments on plug planted, plug planted hydrogel and direct 
seeded canning tomato phytotoxicity on a clay soil 

.
Average ratlngs 

1/
-

Plug hydrogel Plug Drill Control 
stand vigor stand vigor stand vigor redroot 

Herbicides lb/A Formulation reduction reduction reduction reduction reduction reduction pigweed 

pebulate 6 6E 3.5 1.7 1.0 1.2 0.0 2.0 9.5 

pebulate 8 3.5 2.0 3.0 2.5 0.0 2.5 9.5 

EPTC 3 7E 3.5 3.5 1.2 1.5 0.0 3.7 8.2 

EPTC 6 2.0 2.0 0.75 0.75 0.0 1.7 8.2 
'-J 

Control 2.7 1.2 1.7 1.2 0.0 O.S 0.0 

1/ Average of four replications. Based on a to 10 scale where 0 = no effect and 10 = complete kill. 
Planted and treated June 1, 1978 and evaluated July 7, 1978. Incorporated 1.75 inches. 



-
A comparison of preplant incorporated herbicide treatments on plug 

planted and direct seeded canning tomato phytotoxicity. Orr, J.P., C. 
Elmore, F. Ashton, and H. Carlson. The herbicides listed in the following 
table were applied preplant incorporated on a sandy loam soil April 18, 1978. 
All herbicides were applied with a C02 spraying unit in a total volume of 50 
gpa. The plots were single row by 15 feet, randomized with 3 replications. 
Incorporation was done at 2 inches with an L-shaped power tiller. The trial 
was furrow irrigated. 

In all cases the plug planted tomatoes had better tolerance to the 
herbicides than the drilled. Tomatoes had the best tolerance to pebulate. 
In alachlor, metolachlor, and Dowco 295 the tomato tolerance was insufficient 
even in the plug treatments. (Cooperative Extension, University of Calif 
ornia, Sacramento 95827.) 

A comparison of preplant incorporated herbicide treatments on plug planted and 
direct seeded canning tomato phytotoxicity on a sandy loam soil 

Average . 1/
rat~ngs 

Tomatoes (plug) Tomatoes (drill) 2/ 
stand vigor stand vigor 

Herbicides lb/A Formulation reduction reduction reduction reduction 

pebulate 6.0 6E 2.0 0.0 4.7 4.7 

pebulate 8.0 0.0 0.3 3.0 4.4 

pebulate 10.0 0.0 1.3 4.0 3.4 

pebulate 16.0 0.0 0.0 4.7 6.0 

alachlor 2.0 4E 0.3 0.3 5.4 5.7 

alachlor 4.0 0.0 3.3 7.0 7.0 

alachlor 8.0 1.8 4.9 9.0 9.0 

metolachlor 1.5 6E 0.0 0.0 5.4 6.0 

metolachlor 3.0 0.4 1.0 6.4 7.3 

metolachlor 6.0 0.0 0.6 7.4 7.7 

Dowco 295 1.5 2E 0.4 0.0 4.0 4.4 

Dowco 295 3.0 0.7 1.0 5.7 5.7 

Dowco 295 6.0 0.0 2.0 4.7 6.4 

napropamide 2.0 2E 1.4 0 . 3 5.4 5.0 

control 0.0 0.0 1.0 4.0 

1/ 	 Average of three replications. Based on 0 to 10 scale where 0 = no 
effect and 10 = complete kill. Planted and treated April 18, 1978. 
Hard crust 2 weeks after planting . . 

2/ 	 Evaluated May 30, 1978. 
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the ve tolerances i 


prepl soil incorporated herbicides at two incorporation hs. The 
ex iment was es ished April 21,1 , on 0 fine sandy loam soil on 
the U.C. Davis Campus. Treatments of alachlor, al uralin pebulate 
napropamide were appl i 8 repl icate 1.5 by 6.1 m p1 with a sure 
sprayer. The herbici were then incorporated i the soil with power 
tiller. herbicides on half the pl were incorporated 5 cm 
while the incorporation depth on plots was 10 cm deep. 

pl anted wi 2 rows row was di 
and the row was plug planted. 45 
The plug mix consis of a 1:1 mi of fine vermiculi 
peat 5% vated carbon added by weight. Approxi 
planting mix was used per planting site or hill, yielding a relati 

indrical ug about 5 cm in di , 7 cm deep a flush with t 
surface. plots were furrow i following anting. 

experiment was eval for crop vi approximately one 
plant; (Table l). The plug planted tomatoes were signi cantly more 

vigorous than t corresponding direct-seeded tomatoes. Marked di 
occurred between pl planted and direct- tomatoes in the treatments 
alachlor 4.5 kg/ ,et flura1in 1.1 2.2 kg/ha and bu1 
13.4 kg/ha. Both direct-seeded and plug planted were adversely 
affected by herbici incorporation. Within p1 pl 
incorporation level of the plug resul in the crop 
protection afforded by the plug planted medium. This was most apparent with 
the ive1y nonsel ive treatment of ethalfluralin 2.2 kg/ha. 

The ots were for control of pigweed 
on June ,1978, (Table 2). Due to the presence of escape 
growi out the plug planted sites, pigweed control was poorer in 
plug anted rows than in the corresponding di rows. 
weeds nating in the im; of the plugs also benef; he 
herbic protection of t ant medium. The of incorporation 

pI ing . In the di rows 
was ned with shallow (5 cm deep), incorporation. 

planted rows, control was slightly with 
ion due a reduction in the of escape in the 

plugs. In soils with severe seed i weeds in the 
plug planted si may a sig ficant by poor 
vigor of pl planted in t 6, kg/ha pebulate treatments. In 
these pl reduc crop vigor was marily due to weed tion in th~ 
plug planted sites. (University lifornia~ Cooperative ion 
Botany Department, Davis, CA 95616 and Parlier, CA 93648) 



e 1 th 
2 

Tomato vi 

ci 5 i 10 em 5 em i 

alacnlor 2.2 6.5 6.0 7.5 6.5 
alachlor 4.5 4.0 2.3 7.3 6.3 

in 1.1 3.5 2.5 7.5 6.7 
uralin 2 2 1.3 0.0 8.8 5.5 

1 6.7 9.0 8.0 7. 7. 
1 13 .4 7.0 5.3 8.3 7.5 

6.3 5.0 6.0 5.5 

2.3 2.0 2.0 2.3 

Ita 

Un 

2 2 

5.0 3.9 6.8 5.9 
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r i ons on a 0 to 10 e. 

values in indi ly to ition 

overall vi means each are 1 Y si cant 
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Direct Plug 

ci Rate 5 em i 10 em i 5 em i 10 em 

achlor 2.0 10.0 7.0 7.5 6.8 
aehlor 4.5 10.0 10.0 9.0 8.5 

uralin 1.1 9.7 9.5 8.3 9.3 
uralin 2.2 10.0 10.0 7.5 9.5 

6.7 9.5 7.3 5.5 6.5 
13.4 9 8 9.5 3.5 7.3 

"-J de 2,2 7.8 4.8 3.8 4.0 

0 0 0 o 
Ul na 

11 trial a.~,w~~~ 8.3 7.3 5.6 6.5 
each plantino .75) 

JJ aDD I i April 8, 1 

y Di are i ca 11 ycontrol means for each planti 
5% 1 

pros 
on a 0 to 10 sea 

a r i ions are ba 



Effects of varying the percent carbon and planting volume of plug plant 
mixtures on the tolerance of the tomatoes to preplant soil incorporated 
herbicides. Carlson, H. L., C. L. Elmore, F. M. Ashton, R. K. Glenn, 
A. H. Lange. In studies conducted in 1977, plug planting significantly 
improved tomato tolerance to marginally selective preplant soil-applied 
herbicides. In most of these studies a standard planting mixture containing 
5% activated carbon was used at a rate of 120 ml per planted site or hill. 
A field study was conducted on the U.C. Davis Carnpus to determine whether 
the improved tolerance with the plug planting method .could be attained 
using a smaller, more economical plug mix planting volume of 60 ml per hill. 
The effect of varying the amount of carbon added to the mixture was also 
evaluated. Two basic mixtures were made. The first mix to be used at the 
rate of 120 ml per hill while the second mix was used at a rate of 60 ml per 
hill. Both mixes consisted of a 1:1 mixture of fine vermiculite and 
sphagnum peat. The amount of seed added to the mixes was adjusted to insure 
an average of 5 to 7 seeds would be planted per hill with either planting 
volume. The two basic mixtures were divided into four lots to which 
activated carbon (Gro-Safe) was added at rates of 0%, 2.5%, 5% and 10% by 
dry mix weight. Each of the resulting eight mixes were used to plant 
replicated preplant soil incorporated plots which were treated with alachlor 
at 2.2, 4.5, and 9.0 kg/ha, pebulate at 6.7, 13.4 and 26.9 kg/ha,ethalfluralin 
at 0.8, 1.7, and 3.4 kg/ha and napropamide at 2.2 kg/ha. Note that most 
herbicides were applied at rates in excess of direct-seeded tomato tolerance. 
The herbicide treated plots were 3.0 by 6.1 m and were replicated four times. 
Herbicides were incorporated with a power tiller 5 cm deep into a dry Yolo 
fine sandy loam soil. The plots were furrow irrigated following planting. 

On June 8, 1978, one month after planting, the plots were evaluated for 
tomato vigor and stand establishment. The stand and vigor ratings are listed 
by herbicide treatment in Table 1 and are summarized by planting method in 
Table 2. Based on the over-all trial averages for tomato vigor, the addition 
of 2.5% activated carbon by dry weight to the mixes significantly improved 
tomato tolerance to the herbicide treatments. Increasing the amount of carbon 
added to the mix from 2. 5% to 10% by weight did not result in further 
increases in crop tolerance. The 60 ml volume plugs without carbon provided 
less crop protection than the 120 ml plugs without carbon. When carbon was 
added to the mixture the reduction in plug size had little effect on crop 
response to the herbicides. 

The plots were evaluated for weed control on July 12, 1978. The 
predominate weeds present were redroot and prostrate pigweed, barnyardgrass, 
and common lambsquarters. As with previous plug plant studies, virtually 
all of the weeds that escaped the herbicide treatments were growing out of 
the plug planted sites. Apparently, these occasional escape weeds had 
benefited from the herbicide protection of the plug planted mixtures. 
Significantly more escape weeds were found in the 120 rnl plugs with 10% 
carbon than were found with the other planting methods (Table 2). With each 
of the herbicides tested the nurnber of escape weeds decreased as treatrnent 
rates increased. (University of California, Cooperative Extension and 
Botany Departrnent, Davis, CA 95616 and Parlier, CA 93648). 
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Table 1: 	 Effect of varying the percent carbon and planting volume of plug 

mix on the vigor of tomatoes grown in preplant herbicide treated 

soi 111. 

Tomato vigor£! 

% Carbon 	in~ mixll : o % 2.5% 5.0% 10.0% 

Volume of mix per4/ 
planting site- : 60 ml 120 ml 60 ml 120 ml 60 ml 120 ml 60 ml 120 ml 

Rate
H b' .. 5/er lC1Oe--' (kg/ha) 

pebulate 6.7 6.8 6.5 9.5 9.0 8.8 8.5 7.5 8.8 
pebulate 13.4 7.3 6.3 9.5 9.2 10.0 9.8 9.3 8.8 
pebulate 26.9 5.5 6.8 8.3 8.5 8.8 8.8 9.3 8.8 

........ 


........ 


alachlor 2.2 6.8 8.3 8 . 5 9. 3 8.5 8.5 9. 5 8.3 
alachlor 4.5 5.0 8.0 9.8 8.3 8.8 8.8 8.8 9.0 
alachlor 9.0 5.0 5.8 6.8 8.0 8.3 8.3 8.0 7.8 

ethalfluralin 0.8 7.8 8.5 8.5 9.8 7.8 9.5 8.0 10.0 
ethalfluralin 1.7 7.8 7.8 9.0 8.3 8.3 8.8 8.0 8.0 
ethalflural in 3.4 5.3 7.8 8.3 9.8 8.5 8.5 9.0 9.0 

napropamide 2.2 9.3 8.8 9.5 9.5 8.3 9.5 9.5 9.3 

1/ Treatments applied and planted May 8, 1978, evaluated June 8, 1978. 
7/ Tomato vigor ratings are the average of 4 replications, based on a 0 to 10 scale. 0 = all tomatoes dead, 

10 = most vigorous tomatoes. 
3/ Plug mix consisted of 50% fine vermiculite and 50% sphagnum peat w/indicated amount of activated carbon 

(Gro-Safe) added by weight. . 
4/ Indicates the amount of mix used per planting site (plug or hill). Plugs were spaced 25 cm apart down 

seed row. Seed/plug was the same for both volumes. 
5/ LSD for comparing vigor averages within a given herbicide treatment (i.e. across row) = 1.8. 



1 

mixtures and volume on 
toma 

bl e 2; 
stand, 

s in the herbici 

of plug 
vi and number of escape 

treatments list on Table 

Tomato 

60 ml 0 % 8.1 6.7 c 0.9 ab 
120 m1 0 8.4 c 7.4 b 0.9 ab 

60 ml 2.5 8.7 8.7 a 0.5 a 
120 2.5 9.1 ab 8.9 a 0.7 ab 

60 ml 5.0 9.1 ab 8.6 a 0.8 ab 
120 ml 5.0 9.3 a 8.9 a 1.1 b 

60 ml 10.0 8.9 ab 8.7 a 1.0 b 
120 ml 10.0 9.4 a 8.8 a 1.6 c 

overa 11 tri a1 a broken down by planting for the 
herbici treatments in Table 1. 

Means in a column fall by the same cantly 
di at the 0.05 1 Duncan's 

are not 
~1ulti p1e 
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Effect of 3 preemergence herbicides on direct seeded vs. plug planted 
tomatoes. Brendler, R. A" A. H. Lange, J. T. Schlesselman. and L. J. 
Nygren. On May 26, 1978, three preemergence herbicides were applied to pre
formed beds in a clay loam soil with 30% sand, 49% silt, 21% clay, and 0.93% 
organic matter. The field has a heavy infestation of black nightshade. The 
objective of this trial was to determine if nightshade could be controlled 
and still yield a good stand of plug planted processing tomatoes (DC82). 
Along with the plugs, each treated row was direct seeded by the grower with 
DC134 processing tomatoes. Plot size was 20 ft by 5 ft with 6 replications. 
Sprinkler irrigation commenced on May 27, 1978 and was continued to bring up 
the tomatoes, followed by furrow irrigation for the remainder of the season. 

Chlorpropham gave the best black nightshade control in an evaluation 
made two weeks after application, but severely injured the direct seeded to
matoes. At this time, only the high rate of chlorpropham affected the plug 
planted tomatoes, but this effect was slight. 

After three weeks, the results of the herbicides appeared about the same, 
with chlorpropham giving the best nightshade control, and causing severe 
injury to the direct seeded tomatoes as well as a slight reduction in vigor 
to the plug planted tomatoes. 

By the time one month had lapsed, the nightshade competition in the 
pebulate plots significantly reduced the tomato vigor in the plugs compared 
to the relatively nightshade-free plots with chlorpropham. This was demon
strated by the fresh weights of plug planted tomatoes which were taken from 
5 plugs in each plot. The reduction of fresh weights taken from the chloram
ben plots was also a result of nightshade competition along with some slight 
injury to the tomatoes at the high rate. 

An evaluation made on July 7, 1978 continued to show the protection that 
plugs offer tomatoes when using chloramben and chlorpropham. The plug plant
ed tomatoes in the pebulate plots were also doing fairly well, but this was 
mainly attributed to the ineffectiveness of pebulate on tomatoes, as shown by 
the good stand of direct seeded tomatoes. as well as its inability to control 
black nightshade. The plug mixture at time of planting did not contain night
shade seed. The nightshade found growing in the plugs resulted from contam
inated soil being splashed over the plug surface by the sprinkler irrigation 
which followed herbicide treatment. The difference in the number of night
shade plants in the plugs is a result of the herbicide also being washed onto 
the plug affecting the germination of the nightshade. The decreased amount 
of nightshade in the check plugs is probably due to the nightshade competi
tion around the plug which caused the plugs to become drier and. therefore, 
reduced the nightshade germination in the soil on top of the plugs. 

The final evaluation was made on October 13, 1978 by harvesting all the 
fruit in the center 10 ft of each plot where chlorpropham was used, as well 
as the check and six 10 ft samples out of the growers field where the com
bination of pebulate and napropamide was used. in addition to hand weeding. 
The tomato yields from the chlorpropham treatments were significantly higher 
than the check plots, but were not higher than the adjacent grower's field 
where the weeds were removed by hand. (University of California, Coopera
tive Extension, 800 S. Victoria Avenue, Ventura, CA 93009' 
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Effect of 3 preemergence herbicides on the 
of direct seeded vs. plug planted tomatoes 
nightshade. 11

Average _/ 

Black Tomato Vigor 
nightshade Direct Plug 

Herbicide lb/A control seeded planted 

Pebulate 6 2.5 bc 7.5 a 7.8 ab 
Pebulate 12 3.0 b 7.3 a 7.8 ab 
Chloramben 3 1.5 cd 8.0 a 8.2 a 
Chloramben 6 3.3 b 7.7 a 7.3 bc 
Chlorpropham 1-1/2 5.5 a 2.2 b 7.5 b 
Chlorpropham 3 4.8 a 1.3 c 6.8 c 
Check 0.8 d 8.5 a 7.8 ab 

growth 
and black 

Thinning 
weights 

plug only 

68.4 
86.3 
83.6 
37.2 

172 .8 
209.7 
46.6 

1/ 
Average of 6 replications where 0 = no effect or all 

tomatoes dead, 10 = complete control or most vigorous 

tomatoes. 


Average with the same letter do not differ at the 95% level 

of confidence. 

Treated 5/26/78. Evaluated 6/8/78. 


The effect of planting method on the response of processing tomatoes to 
2 preemergence herbicides. Lange. A. H., D. May, B. B. Fischer, and R. 
Goertzen. Pebulate and CDEC were applied preemergence to 100 ft by 5 ft 
plots, replicated 6 times on March 3, 1978 in a Panoche clay loam soil. All 
plots were plug planted or direct seeded with VF145-B7879 processing tomatoes. 
Rain began falling prior to completion of seeding and continued throughout 
the night, totalling 1.40 inches. Sprinkler irrigation was then used until 
the tomatoes had germinated, when furrow irrigation commenced and continued 
throughout the remainder of the season. 

The plug planted tomatoes were much more vigorous than the direct seeded, 
irregardless of the herbicide or rate used. This further supports earlier 
findings of the protection from phytotoxicity from pebulate and CDEC in these 
soils. 

The tomatoes were mechanically harvested on August 17, 1978. Fresh 
weights were recorded. With all treatments . the plug planted tomatoes yield
ed more than the direct seeded, an average of 16% more. There was no appar
ent difference with degree of fruit ripeness between plug planted vs. direct 
seeded tomatoes, except a possible increase in green fruit with the high rate 
of CDEC direct seeded, or with the herbicide treatments. The high yield in 
the check plots resulted from napropamide at 1 lb/A being incorporated the 
day this trial was established and sufficiently controlling the weeds. No 
tolerant weeds such as nightshade were present in the field to reduce the 
effectiveness of napropamide . (University of California, Cooperative 
Extension, 9240 S. Riverbend Avenue, Parlier, CA 93648) 
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Table 1. The effect of plant method on the 
response of processing tomatoes to e 
and CDEC. 

Vigor Stand 
Direct Stand 

Herbicide 

Pebu1ate 4 9.8 7.3 10.0 9.8 
Pebu1ate 8 10.0 6.3 10.0 9.6 
CDEC 4 9.8 7.3 10.0 9.8 
CDEC 8 9.6 4.5 9.7 7.8 
Check 8.3 8.5 10.0 10.0 

of 6 replications where 0 == no effect, 
vigorous. 

Treated 3/ 78; evaluated 5/18/78. 

Table 2. The effect of p method and herbicide treatment on the 
VFl45-B7879 tomatoes. 

Direct seeded 
Percent Percent -

Red Green Red Green Rot 

Pebu1ate 4 426 92 5 3 356 90 7 3 
Pebu1ate 8 387 89 9 2 330 90 8 2 
CDEC 4 400 91 5 4 397 89 8 3 
CDEC 8 399 92 7 1 311 85 14 1 
Check 420 89 8 3 387 90 7 3 

ions of tomato fruit 
s taken 8/17/78. 



A., H. Kempen, s. 
shank ected a depth of 

a loam soil (73% sand, 13% silt, 14% • 
0.8% matter). Each was T.:hen diviued int.o 4 LS Hit.h 
each sub-plot covered with one of three mini mulches. The fourth ~vas 

left uncovered. The mini mulches were white laminated paper, black 
and clear 

640The soil at that time was F at 6 inches and F at 
3 inches. The air temperature was 750 F. The soil moisture was 74-80 
centibars. 

On March 15, 1978, the beds were knocked down to about 1 inch lower 
than the or bed. All the ic was removed and beds knocked off 
with a "V" soil scraper blade. On March 16, the beds were seeded with 
Var tomato seed with a starter fertilizer used. The tomatoes 

up. 

Weed control were taken on March 30, 1978, and April 11, 1978, 
with a plant number rating taken on 11, 1978, for both tomatoes and 

The results show that excellent control was achieved 
with the rate of Telone, all rates of bromide and the 

rates of Vorlex. The inclusion of a " mulch inside the 
bed greatly increased the effectiveness of Telone and methyl 
bromide. The tomato and stand was poor because of crust There 
was no adverse effect of tion on tomato stand 

Complete eradication was not achieved, but ition was 
reduced s icantly. of California, Cooperative Extension. 
9240 South Riverbend Avenue, Parlier, CA 93648) 

Tomato and hairy nightshade control with 3 

affected by of "mini-mulch" in giant beds. 


as 

laminated Black Clear 

Telone 8 25.3 0.33 26.7 1.7 28.3 1.0 14.7 2.3 
Telone 16 24.3 0.33 27.0 0.7 23.3 2.3 5.0 1.0 
Telone 32 10.0 1.3 2.0 1.7 1.7 1.0 1.7 1.0 
Methyl bromide 40 12.7 2.0 5.0 1.0 2.0 0.7 0.0 1.7 

bromide 80 17.0 1.3 0.7 0.7 0.7 0.7 0.0 1.3 
bromide 160 4.3 2.7 1.3 1.7 0.7 0.7 0.7 1.7 

Vorlex 8 20.3 1.3 20.7 1.0 21.3 0.7 12.7 1.0 
Vor1ex 16 4.3 0.7 13.3 1.7 1.0 1.7 2.3 2.0 
Vorlex 32 11.0 1.7 0.7 2.0 3.0 2.0 0.3 0.3 
Check 49.0 2.7 



The effect of fumigant type mate:cials on the growth of processing 
tomatoes and on hairy nightshade controL Bendixen, W., A. Lange, J. 
Schlesselman, and L. Nygren. On May 2, 1978, three fumigant type materials 
were applied with a granular applicator and a spray blade with K5 flooding 
nozzles. Processing tomatoes (UC82) were plug planted on May 9, 1978. They 
were sprinkler irrigated that night. Evaluations were made on June 1, 1978, 
and June 29, 1978, for nightshade control and tomato stand. 

The spray blade application of 40-80 gpa of metham gave excellent night
shade control. Whereas Vorlex, usually more effective as an injected fumi
gant than metha~was considerably less effective applied through a spray 
blade. 

Sodium azide was also effective against hairy nightshade at the earlier 
reading, but was more phytotoxic to tomatoes. (University of California, 
Cooperative Extension, P. O. Box 697, Santa Maria, CA 93454) 

The effect of fumigant type materials 
on the control of hairy nightshade in 
direct seeded processing tomatoes. 

I'Average-' 
Hairy 

Tomato Nightshade 
Treatment . Rate Vigor Control 

Sodium Azide 12.5 lb/A 7.0 5.0 
Sodium Azide 25.0 lb/ A 7.0 6.7 
Sodium Azide 50 . 0 lb/A 5.5 7.2 
Metham~/ 20 gpa 6.2 4.0 
Metharrd/ 40 gpa 7. 7 6.2 
Metham~/ 80 gpa 9.2 7.6 
VorlexV 20 gpa 6.7 5.3 
Vorlex.V 40 gpa 6.2 3.0 
Agramine 40 gpa 3.6 3.0 
Agramine 80 gpa 8.2 3.0 
Check 5.5 0.0 
Check 6.5 0.0 

1/ Average of 3 replications where 0 = no effect, 
10 = complete weed control or most vigorous 
tomato. 

2/ Spray blade layered . 
Treated 5/2/78. Evaluated 6/29/78 
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Several herbicides 
to inch depth) or preemergence, most in comb ina

30 inch beds infested with dodder on 18, 
with tions, This trial was estab

lished in a Panache clay loam soil (24% sand. 36% silt, 40% .1.0% O.M.). 
The plots were then ; one row and one row direct seeded with 
UC82 process tomatoes. Six hours irr (about 1.2 
inches) immedia followed tion was continued until 
June 4, 1978, when furrow irr spr inklers for the remainder of 
the season. 

The first evaluation ion and re
sulted in the tomatoes to be almost protected from 
all treatments when to the direct seeded tomatoes. All herbicides 
gave excellent weed control, with the of MBR-18337, which was the 
only herbicide not combined with napropamide. The treatments resul in 
the best tomato T, as well as excellent weed control, were 
CDEC plus at 3 + 2 Ib/A PRE, and plus at 

2 + 2 

A later evaluation showed the tomato with the plugs was still 
considerable with all herbicides except MBR-18337. After t,,,o 

months, many of the herbicides had break down. The most las 
treatments on lambsquarter and oxyfluorfen us napropa
mide at 1-1/2 + 1 lb PPI, DCPA plus e at 12 + 1 Ib/A PPI, and 

lateat 6 + lIb 

Although the soil had been infested with dodder, none 
nated. ity of California, Cooperative Extension, 9240 S. Riverbend 
Avenue, Parlier, CA 93648) 



of 2 herbicides alone and in combination with napropamide 
and their effect on plug va. direct seeded tomatoes as 
well as annual weeds. 

Pebu1ate+CDEC+Napropamide 

DCPA+Napropamide 

Nitrofen+Napropamide 
Perf1uidone+Napropamide 
MER 18337 
MBR 18337 
Check 

6+1 
6+1 

4+4+1 
2+1 

3+1 
12+1 
12+2 
3/8+1 

2+1 
2+2 

3+2 

1-1/2+2 

1-1/2+2 


3/8 

3/4 


6/78. 

PPI 
PPI 
PPI 
PPI 
PPI 
PPI 
PRE 
PPI 
PPI 
PRE 
PRE 
PRE 
PRE 
PRE 
PRE 

9,3 4.3 9.0 
7.0 3.0 10.0 
7.3 3.0 9.0 
8.7 0.7 9.7 
7.7 0.0 9.3 
8.7 3.7 9.7 
7.3 3.7 9.7 
7.3 1.7 10.0 
6.7 0.0 10.0 
7.3 1.3 9.0 
9.3 0.0 9.0 
8.0 1.3 9.0 
9.3 2.3 8.7 
7.7 4.7 2.7 
9.0 4.7 6.3 

10.0 7.3 0,0 

lambs
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A comparison of fluid and plug planting of tomato seed. Lange, A. H., 
J. Schlesselman, and P. King. Tomato seeds were planted by four methods with 
chitted seed in a hydrogel with activated carbon; chitted seed in hydrogel 
using an English fluid drill experimental planter, plug planted with a peat
vermiculite mix with 5% carbon and hydrogel and direct seeded. The soil was 
a Delhi loamy sand (0.3% organic matter, 82% sand, 10% silt, and 8% clay). 
The five herbicides, each at 2 rates, were applied to the soil surface on 
April 17, 1978 over the planted seed and sprinkled in. 

The tomatoes in the plugs were up well ahead of the other methods of 
planting by April 22, 1978. By April 24, 1978, the fluid drilled tomatoes 
were up still ahead of the direct seeded. The safety presented by the plug 
planting was very apparent visually by the early rating on April 28, 1978 as 
well as the later, May 9, 1978. The value of protection was apparent also in 
the fresh weights. Because of the weed competition in the untreated check, 
there was less fresh weight than several of the better treatments, which gave 
excellent weed control and adequate safety. The fluid drill showed only 
slight protection as shown by the fresh weight, whereas all treatments were 
protected by the plug. except where nitrofen was applied over the plug (post). 
When plugging was done, the layer of nitrofen, there was a higher fresh 
weight. Chlorpropham at 4 lb/A was also a little phytotoxic in the plug at 
the high rate. The degree of safety over the direct seeded is most specta
cular with chlorpropham. The most impressive increase in fresh weight over 
the check \~as ethalfluralin, followed by chloramben. Ethalfluralin was more 
phytotoxic to direct seeded tomatoes than was chloramben or metolachlor in 
this light sandy soil, probably because the latter two herbicides have been 
shown to be quite mobile in light sandy soils under sprinkler irrigation and 
the main front of phytotoxicity may have moved below the root zone or was 
diluted sufficiently to lose activity. (University of California, Cooperative 
Extension, 9240 S. Riverbend Avenue, Parlier, CA 93648) 

Comparison of 5 herbicides and their effect on the growth of tomatoes 
planted by 4 different methods. 

U.C. English 
Fluid Drill Fluid Drill Plug Plant Direct Seeded 

Herbicide lb/A 1/Plants i..:t • 1/Plants Wt. 1/Plants Wt. IJPlants Wt. 

Nitrofen 2/
(Pre)-3/ 2 2.0 l3.5 3.0 25.0 29.0 233.3 65.6 112.6 

Nitrofen (Post) 2 8.0 34.0 1.6 10.0 7.0 71.6 17.0 74.0 
Chlorpropham 2 9.0 3.0 6.0 5.0 42.6 400.0 1.0 0.5 
Chlorpropham 4 3.0 1.0 5.0 1.0 28.0 215.3 0.0 0.0 
Ethalfluralin 1 16.6 28.3 4.0 9.8 45.0 467.0 11. 0 8.3 
Ethalfluralin 2 11. 6 24.0 3.0 15.0 49.0 396.6 6.0 16.0 
Metolachlor 2 21. 3 28.0 25.6 50.0 57.6 250.6 119.0 49.3 
Metolachlor 4 15.6 10.0 15.0 42.0 61. 3 228.0 88.3 18.6 
Chloramben 4 16.3 45.3 75.0 90.0 63.0 339.6 98.3 119.6 
Chloramben 8 21. 6 32.3 18.3 53.6 61.0 373 .6 81.0 55.3 
Check 17.0 45.3 25.0 108.3 54.0 283.0 112.6 145.3 

Average 12.9 24.1 16.5 37.2 45.2 296.2 54.5 54.5 

!/Average of 3 replications. Weights recorded in gm/5 ft of plot. 

2/Treated 4/17/78. Evaluated 6/9/78. 

3/Nitrofen was applied pre-plug planting. 

- Nitrofen was applied post-plug planting. 
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A comparison of ethalfluralin and metolachlor with 4 herbicides applied 
on weed control in processing tomatoes. Kempen, H., A. Lange, and J. Woods. 
On March 30, 1978, four herbicides were incorporated 2 inches in a sandy loam 
soil consisting of 72.8% sand, 17.0% silt, 14.2% clay, and 0.8% organic 
matter. Each herbicide was applied with ethalfluralin plus napropamide, The 
four herbicides were also applied with metolachlor plus napropamide. It 
rained the day of application. 

On April 3, 1978, Variety 7879 processing tomatoes ,,,ere plug planted. 
Activated carbon, a mixture of complete fertilizer and hydrogel were in the 
plug media with the tomato seed. 

Evaluations for tomato phytotoxicity and nightshade control were taken 
on April 21 and May 5, 1978. 

The resulting nightshade control was outstanding in all treatments. The 
phytotoxicity was only slightly apparent in the nitrofen treatments. The 
injury from nitrofen may have been less than in former trials because the 
plugs were planted through the layer of herbicide instead of being sprayed 
over the plug. 

The combinations were better than meto1achlor or ethalfluralin alone. 
(University of California, Cooperative Extension, P. O. Box 2509, Bakersfield, 
CA 93303) 

The effect of plug planting into PPI ethalfluralin vs. metolachlor 
with and without 4 herbicides applied preemergence and sprinkled 
in on nightshade control in processing tomatoes. 

1/Average-
Ethalfluralin Metolachlor 
+ Napropamide + Napropamide 

1 + 2 + 2 
Herbicide Lb/A N.S. Tomato N.S, Tomato 

Chloramben 
Chloramben 

Nitrofen 
Nitrofen 

Chlorpropham 
Chlorpropham 

Hetolachlor 
Metolachlor 

Main plot trtmt. 
Sub-plot 

2 10.0 0.3 10.0 0.0 
4 10.0 3.3 10.0 3.0 

2 9.7 0.7 10.0 0.3 
4 9.7 3.0 10.0 3.0 

2 9.0 0 . 0 9.0 0.0 
4 9. 0 1.3 9.0 0.0 

2 10.0 0.0 9.0 0.0 
4 10.0 1.0 10.0 0.7 

6.7 0.0 7 . 3 0.3 
0.0 0.0 0 . 0 0.0 

!/ Average of 3 replications where 0 no effect, 10 complete control of 
nightshade or kill of tomatoes. 

Evaluated 5/5/78 . 
Black and hairy nightshade control. 
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, A. H. and R. Goertzen. 
was evaluated for stimulation black ( ), 
black These were with VF-145-B7879 
seed. The objective of this trial was to find out if 
stimulated to earlier than under natural conditions, so that the 
nightshade down the ultimate seed line could be burned out with 
contact herbicides before s tomatoes. The three were 
incorporated into a sterilized Delhi sand on 

ic acid was leached into the soil a 50 ml dilution per 6 
oz. cup of soil. Each cup contained one species and was ted six 
times. The cups were on hea pads to maintain a 27 C soil temperature. 
The rates of lic acid were based on of soil in each cup. 

emergence were recorded for each cup. Records were taken up to 
, with no emergence recorded as days or greater. 

The tomato was inhibited by rates ic acid. 
acid, butBlack was stimulated by 125 to 500 ppm with 

was inhibited 2000 ppm. Arvin black (ABN) and hairy 
shade were stimulated by 125 to 500 ppm lic acid. The 125 ppm 
rate was most effective in s tshade, whereas 2000 ppm 
completely inhibited germination. The low rate of gibberellic acid s 
that stimulation of could be feasible if growers 
would be to bed up, spray lic acid, burn down the 

and seed tomato, i.e., tomato ng a week to ten 
days. (Universi of California, Cooperative Extension, 9240 S. Riverbend 
Avenue, Parlier, Ca 9364 

Eff?c:t of erellic acid on tshade and 
to',]a to seed as measured by 

to emergence. 


w Tomato 

0 5.7 15.2 16.0 17.3 
125 5.8 7.7 8.2 11.0 
250 7.5 10.3 12.7 14.2 
500 9.8 8.2 9.8 14.0 

1000 14.2 12.7 18.3 18.5 
2000 20.0 20.0 20.0 20.0 

Treated and planted 1/25/78. 
of 6 ications. 
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The effect of preemergence herbicides on the growth of plug planted 
tomatoes with and without hydrogel. Agamalian, H., and A. Lange. On 
May 10, 1978, Pacesetter tomatoes were plug planted in a clay loam soil. 
Half the plugs had hydrogel and half did not. Another series of plots were 
plug planted and fluid drilled with a mixture that included a second hydro
gel. Plots were treated on May 11, 1978, with 5 preemergence herbicides 
alone and in combination followed by sprinkler irrigation. The plots which 
were fluid drilled and plug planted with hydrogel were only treated with 
individual applications of chlorpropham, metribuzin and chloramben. 

The first evaluation on vigor and weed control made after one month 
showed no real difference between the plugs containing hydrogel and those 
without. Tomato vigor was excellent with all treatments except chloramben, 
where there was a slight reduction in plant growth. Weed control was very 
good with most treatments. However, chlorpropham alone and in combination 
with napropamide was weak on goosefoot. The results in the second table 
showed the safety the plug has in protecting the tomato when compared to 
fluid drilling. (University of California, Cooperative Extension, 118 
Wilgart Way, Salinas, CA 93901) 
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Table 1. The effect of preemergence herbicides on the growth of 
plug planted tomatoes with or without hydrogel and on weed 
control. 

. 1/
Averaae ratlngs-

Plus 
Vigor 

Minus 
Weed 

Plus 
control 

Minus 
Herbicides Lb/A Hl>:drogel Hl>:drogel Hl>:drogel H:ldrogel 

Chlorpropham 2 9.0 9.3 5.0 4.7 
Metribuzin \; 8.0 8.7 9.0 9.7 
Metribuzin ~2 8.3 8.7 9.7 9.7 
Chloramben 2 7.7 7.7 9.0 9.3 
Napropamide + Chlorpropham 2+2 9.7 9.3 5.3 6.0 
Napropamide + Chloramben 2+2 8.0 7.7 8.3 9.7 
Napropamide + Metribuzin 2+\; 8.0 9.7 8.0 9.7 
Napropamide + Metribuzin 2~-1 7.7 9.3 9.3 9.3 
Napropamide + CDAA 2~-1 8.7 9.3 8.7 6.3 
CDAA 2 8.0 8.3 7.3 7.0 
CDAA 4 8.0 9.0 8.0 8.7 
Check 9.3 9.7 4.0 2.7 

!/ Average of 3 replications. Based on 0 to 10 scale where 0 = no effect 
and 10 = complete weed control or most vigorous tomato. 

Treated 5/11/78. Evaluated 6/10/78. 

Weeds present: 	 Goosefoot 60%, Russian thistle 30%, cheeseweed 8%, and 
hairy nightshade 2%. 

Table 2. Comparison of fluid drill vs. plug planted tomatoes 
and their response to herbicides. 

. 1/Average ratlngs-

Fluid drill Plus + hl>:drogel 
Herbicides Lb/A Viaor Weed control Vigor Weed control 

Chlorpropham 
Metribuzin 
Chloramben 
Check 

2 
~ 
2 

7.3 
6.0 
8.3 

10.0 

9.3 
9.3 
9.3 
3.3 

9.7 
9.7 
9.3 

10.0 

3.0 
9.3 
9.0 
1.7 

1/ Average of 3 replications. Based on 0 to 10 scale where 0 
and 10 = complete weed control or most vigorous tomato. 

Treated 6/11/78. Evaluated 6/10/78. 

no effect 

Weeds present: Goosefoot 60%, Russ1.an thistle 30%, cheeseweed 8%, and 
hairy nightshade 2%. 
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Control of broomrape with preplant incorporated herbicides in tomatoes. 
Schlesselman, J. T. and A. H. Lange. On June 13, 1978, three herbicides 
were preplant incorporated to a depth of 3 to 4 inches in an attempt to con
trol branched broomrape (Orobanche ramosa) which had infested tomatoes at the 
Patterson Ranch, Alameda County. Napropamide at 1 lb ailA was also incorpo
rated in all plots to control many of the annual weeds. Follmving herbicide 
incorporation, all plots were planted with peat-vermiculite plugs containing 
UC82 processing tomato seeds. Six inch tall UC82 tomato transplants were 
also planted. Sprinkler irrigation followed with about 1 inch of water. Drip 
irrigation was then used for the remainder of the season. 

The first evaluation made July 19, 1978 resulted in no difference in 
weed control with any treatment including the check, which indicated that 
napropamide alone was doing a fairly adequate job of controlling the annual 
weeds. The transplants appeared to be more affected than the plugs with 
trifluralin and MER-lS337. 

Weed control with all treatments was considerably better than the check 
which contained only napropamide. Chlorpropham at 12 lblA resulted in the 
best nightshade control. 

Fresh weights of the tomatoes were taken on October 20. 1978 showing 
only a slightly higher yield with the plug planted tomatoes. Trifluralin 
and the high rate of chlorpropham resulted in the best broomrape control. 
The plug planted tomatoes with the MER-IS337 had five broomrape strikes, 
whereas the transplanted tomatoes were free of broomrape. (University of 
California, Cooperative Extension, 9240 S. Riverbend Avenue, Parlier, CA 
93648) 
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Table 1. 	 Effect of 3 preplant incorporated herbicides on the 
growth of transplanted vs. plug planted tomatoes and 
weed control. 

1/
Average-

Weed Tomato Vigor 
Treatment* lb/A Control Transplants ---~~~~ 

Trifluralin 3 6.5 1.0 4.5 
Chlorpropham 3 6.5 4.0 4.3 
Chlorpropham 12 6.8 4.0 5.5 
MBR 18337 1-1/2 5.3 2.3 4.0 
MER 18337 6 5.3 1.5 5.5 
Check 6.0 4.5 6.3 

l/Average of 4 replications where 0 = no weed control and death 
of crop; 10 = complete weed control and most vigorous crop 
growth. 
Treated 6/13/78. Evaluated 7/19/78. 

*Napropamide at 1 lb. ai/acre incorpo r ated into all plots. 

Table 2. Effect of 3 PPI herbicides on the fresh weights of 
plug planted vs. transplanted tomatoes and the inci
dence of broomrape. 

Herbicide Ib/A 
wt. (kif? / 
Plug-

Total 
Number 

Broomrape 

Wt. (kg)/ 
Transli 
plant-

Total 
Number 

Broomrape 

Trifluralin 
Chlorpropham 
Chlorpropham 
MBR 18337 
MBR 18337 
Check 

3 
3 

12 
1--1/2 

6 

3.19 
1. 90 
3.78 
1. 63 
2.37 
2.78 

0 
1 
0 
2 
3 
1 

1. 26 
2.15 
0.41 
1. 74 
0.77 
1. 85 

0 
1 
0 
0 
0 
2 

1/- Average weight/plot of all plants in each plot replicated 4 
times. 
Treated 6/13/78. Evaluated 10/20/78. 

*Napropamide at 1 lb. ai/acre incorporated into all plots. 
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Evaluation of pre-emerge and post-emerge!pre-emerge herbicide treat
ments for control of prostrate spurge in turf. Shaner, D. L. and R. 
Krueger. The studies were initiated to determine the relative effica
cies of several pre-emerge herbicides, used both alone and in combination 
with a post-emerge herbicide. Trials were carried out in two locations. 
South Coast Field Station, Santa Ana, California, is located near the 
Pacific Coast and has a mild climate. The soil type is sandy-loam. 
Trials were done on bluegrass, rye grass and alta fescue. Spurge was 
seeded March 17 and June 2. Pre-emerge treatments were applied ~mrch 23, 
1978. A post-emerge treatment of Rromoxynil and pre-emerge treatments 
(applied immediately afterwards) were applied August 2, 1978. Eisenhower 
Medical Center, Palm Desert, California, has a sandy soil planted with 
bermuda grass, overseeded with annual rye grass. Spurge infestation is 
natural. The climate is typical of ciesert areas, and during the time of 
the study (summer 1978) temperatures were generally quite high (day and 
night). Pre-emerge treatments were applied twice, either on February 22 
and April 27, 1978, or on March 29 and May 25, 1978. A post-emerge treat
ment (Rromoxynil) was applied July 28, 1978, and pre-emerge treatments 
were made immediately afterwards. All treatments at both sites were made 
with a backpack CO2 sprayer with a triple nozzle boom. The plots were 
randomized blocks with four replications. 

At Palm Desert, little difference between February/April and }1arch/ 
May applications of pre-emerge herbicides was found (Table 1). In all 
cases, control could be described as fair at best. DCPA with 20.0.0 
fertilizer seemed to give the best control, followed by DCPA ,..rithout 
fertilizer, and Oxadiazon. In all three cases, the higher rate gave 
better control. Prosulfalin gave little or no control, and almost 
seemed to increase weediness. In all cases, control was gradually lost. 
By July 26, the control was greatly reduced and by September 19, it was 
essentially lost. 

Palm Desert plots treat ed post-emerge/pre-emerge gave more promis
ing results (Table 2). This was a s plit plot design: half of each pre
emerge treatment was treated with Bromoxynil, and half was not. In 
plots without Rromoxynil, no control was achieved. Bromoxynil removed 
all established weeds ,.7ith little damage to the turf. Pre-emergence 
treatments applied after the Bromo xynil resulted in substantial con
trol~ better than was achieved in the pre-emerge trials. Unfortunately, 
control after September 19 could no t be evaulated as the trial had to be 
terminated. 

At South Coast Field Station, pre-emerge treatments gave varied 
results (Table 3). In no case was good control found, although there 
were substantial improvements compared to the check. In this situa
tion, Oxadiazon was the most effective treatment, followed by DCPA/ 
fertilizer, and DCPA. Prosulfalin again was ineffective. Early in 
the season, more effective control was found in rye grass as compared 
to bluegrass. Later, however, results were similar. Control appeared 
to be lost at about the same rate as in Palm Desert. Alta fescue was 
present at SCFS, but was not treated with herbicides as the seeded 
spurge did not become established in it, probably due to vigorous 
competition by the alta fescue. 

93 



The post-erne rge treatments at SCFS were more effective 
th~n the pre-emerg p trPRtrnents (~ahle 4). Tn this CRse, better control 
was obtained in s, at least 13. 
herbicides ied after Bromo rove control as compared 
to 1 alone. There was still some control on October 19, when 
rat discontinued. 

1 did not ve as control at SCFS as at Palm Desert. 
This is possibly due to environmental, cultural, or climatic factors. 
At SCFS, the post-erne re-eme"rge treatments could be considered more 
effective as there was still act when the weather turned cold 
minishing spur~e ion). Spurge was still able to germinate at 
Palm Desert when the study was terminated. At both sites, pre-emerge 
control in was less than in summer. This could be due to cli 
matic frtctors or to more spurge tion in the spring. 

of Botany and Plant Sciences, University of California, 
Riverside, CA 92521). 
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Table 1. Pre-emerge control of spotted spurge in bermuda 
grass at Eisenhower Hedical Center. Palm Desert, California 

Prosulfalin 2 I 4.3a-e 1.3a-d 1.0ab 1.5ab 1.5a-c 
Prosulfalin 4 I 3.0ab 1.3ab 0.8ab 0.8a O.Oa 
Oxadiazon 5 1 4.8a-e 3.3a-d 3.0c-g 2.8a-d 1.8a-c 
Oxadiazon 10 I 5.5b-e 4.8b-d 4.0c-g 4.8b-d 3.8e 
DCPA 12.5 1 5.3a-e 4.0a-d 3.3a-g 1.8a-c .8a-c 
DCPA 25 1 6.0c-e 6.5d 5.5f-h 2.8a-d 2.3a-c 
DCPA+fert 12.5 1 5.5b-e 2.8a-c 4.3d-g 4.3b-d 2.8a-c 
DCPA+fert 25 I 6.3de 5.3cd 5.8gh 5.5d 2.5a-c 
Prosulfalin 2 2 3.3ab 0.8a 1.8a-d 2.0a-c O.5ab 
Prosulfalin 4 2 4.0a-e 0.5a 0.5a 0.8a 0.5ab 
Oxadiazon 5 2 3.8a-d 1.5ab 2.8a-f 3.8a-d 2.8a-c 
Oxadiazon 10 2 3.5a-c 1.5ab 1. 3a-c 5.0cd 3.3bc 
DCPA 12.5 2 4.5a-e 3.3a-d 4.8e-g 4.8b-d O.5ab 
DCPA 25 2 6.5e 4.8b-d 7.5h 5.4d 0.5ab 
DCPA+fert 12.5 2 4.8a-e 2.3a-c 2.8a-f 2.9a-d 2.3a-c 
DCPA+fert 25 2 4.3a-e 4.0a-d 3.5b-g 4.6b-d 2.0a-c 
Check 2.8a l.lab 2.5a-e 2.4a-d 0.5ab 

Fe 22 and ril 27; 2 applied March 29 and May 25. 
e control 

significantly 

Table 2. Post-emerge rge control of spotted spurge in 
bermuda grass at Eisenhower Medical Center. Palm Desert, California 

control 2 3 ' 

Treatment and 

Bromoxyni1 (2 lb/A) + 	 2.3a,b 
8.3c,d 
5.4b,c 
S.3b,c 
8.8d 

Bromoxynil (2 1b/A) 

Bromoxynil (2 1b/A) + Oxadiazon 
Bromoxyni1 (2 1b/A) + DCPA (12.5 
Bromoxynil (2 lb/A) + 
Bromoxynil (2 1b/A) + DCPA (25 

7.8b 
6.3b 
7.8b 
7.0b 
7.Sb 
6.5b 
O.Oa 

included subtreatments with and without 1 ee text) 
= no 

in a 
control; 10 = control 

column followed by same letter do not differ s 
at the 5% level using Duncan's Mu1t 

ings are for new gro1i<lth only ( com
pletely killed by Bromoxynil 

50verall rating, but this is mostly all new growth 
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Table 3. Pre-emergence control of spotted spurge in 
turf <It South Coast F'iel(1 St<lti.on, Sant<l An.q, r.ali fornia 

Spotted spurge control l ,2 
6-29 7-26 9-13 10-19 

Treatment lb/A blue rye hlue rye hlue rye hlue rye 

Prosulfalin 2 0.5a 2.0a O.Oa 0.3a O.Oa 0.5 1.8a 0.8 
Oxadiazon 5 5.0c 7.0b 5.0a 4.0b 3.0a 3.0 1.8a 2.8 
DCPA 12.5 2.0ab 7.0b 2.3a 300ab 3.3a 0.5 2.0a 1.8 
DCPA/fert. 12.5 3.0bc 6.0b 3.5a 2.8ab 0.5a 0.5 1.3a 1.3 
Check 3.3bc 1.3a LOa 1.5ab 2.0a 2.3 O.Oa 1.5 

1 0 = no control; 10 = complete control 
2 Means in a column followed by same letter do not differ significantly 

at the 5% level using Duncan's l1ultiple Range Test 

Table 4. Post-emergence/pre-emergence control 

of spotted spurge in turf at SCFS, Sa.nta Ana, California 


Spotted spurge control l ,2 
8-29 9-13 10-19 

Treatment and rate blue rye blue rye blue rye 

Bromoxynil (2 lb/A) 7.3b 5.3bc 6.0b 3.8ab 5.0b 3.5h 

Bromoxynil (2 lb/A) + 6.3b 3.0ab 4.3b 4.sh 3.7b 4.3b 
Prosulfalin (2 lb/A) 

Bromoxynil (2 lh/A) + 6.7b 7.0c 5.0b 2.0ab 4.7b 4.3b 
DCPA ..(12.5 lb/A) 

-Check O.Oa 0.8a O.na n.8a 0.7a O.sa 

1 0 = no control; 10 = complete control 
2 Means- in a column followed by same letter do not differ significantly 

at the 5~ level using Duncan's Multiple R.qnge Test 
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Control of volunteer wheat in fall seeded turnips. Ogg, A. G., Jr. 
and R. Parker. On September 13, 1978, a field study was initiated to 
evaluate pronamide and dalapon applied postemergence for the control of 
volunteer wheat in fall seeded turnips. Turnips were seeded on August 20, 
1978, into wheat stubble that had been disked and packed. Soon after 
planting, we irrigated the field with sprinklerso On September 13, a dense 
stand of volunteer wheat, mostly 10 to 11 inches tall with three to five 
leaves and just beginning to tiller, wa s growing in the plot area . Turnips 
were mostly 3 to 4 inches tall with three true leaves. Plots were 6 feet 
by 20 feet and each treatment was replicated three times in a randomized 
complete-block design. Pronamide was applied on September 13, followed the 
same day by 1.0 inch of water applied by sprinklers. Dalapon treatments 
were applied on September 19. All herbicides were applied in 30 gallons of 
water per acre. Soil was a Warden fine sandy loam with about 1% organic 
matter. 

On October 20, 1978, crop injury and wheat control were determined for 
each treatment by visual comparison with untreated controls. 

All herbicide treatments suppressed the wheat, but none killed it. In 
all treated plots, turnip leaves were chlorotic and some leaf margins were 
necrotic. Soil nitrogen levels in the plot area were low and turnips in 
all plots appeared nitrogen deficient. In an adjacent field outside the 
experimental area where soil nitrogen levels were higher, pronamide applied 
at 1.0 lb/A suppressed wheat growth by about 65% and did not injure the 
turnips. Turnip growth was several times greater in this field than in the 
plot area. This may indicate an interaction between turnip tolerance to 
pronamide and soil nitrogen levels. (USDA-SEA/AR and Washington State 
University, Irr. Agri. Res. and Ext. Center, Prosser, WA 99350). 

Control of volunteer wheat in fall-seeded turnips 
at Prosser, Washington, October 20, 1978 

Herbicide 
Rate 

lbs ai/A 
Wheat control 

(%) 
Turni r injur.l::

%) 

Pronamid~ 0.5 
1.0 
2.0 

57 
60 
65 

27 
25 
37 

DalaponQ/ 2.2 
4.4 

73 
79 

40 
42 

Untreated control 0 0 

a/

-Applied 9-13-78 

b/ 

-Applied 9-19-78 
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Comparison of herbicide applicators . Ogg, A. G., Jr. and R. Parker. 
On September 19, 1978, a field study was initiated to compare the effec
tiveness of the rope wick and controlled droplet applicators to a 
conventional sprayer for the application of glyphosate. Treatments were 
applied in triplicate plots 6 feet wide by 20 feet long in a dense, uniform 
stand of volunteer wheat 10 to 15 inches tall. For the conventional sprayer 
application, glyphosate was applied in 30 gallons of water per acre using 
8004 flat-fan nozzles operated at 25 ~si and 3 mph. The controlled droplet 
applicator was hand-held 4 inches above the wheat, and forward speed was 
about 3 mph. Volumes of spray and rates of glyphosate applied were varied 
by changing the orifice or the concentration of glyphosate in the spray. 
The rope wick applicator was mounted on a bicycle sprayer frame and operated 
in such a manner so as to contact either the top 2 inches or the top 4 inches 
of the wheat. Forward speed was either 1 or 4 mph. The herbicide solution 
was drawn into the rope by wick action and was wiped onto the wheat as the 
rope brushed against the plants. The amount of herbicide applied per acre 
depended on the number of plants contacted and not on the area covered. 
Because the amount of solution used on these plots was very small, the amount 
of herbicides used could not be determined. Concentration of glyphosate in 
the rope wi ck and controlled droplet applicator was varied from 1 qt of 
commercial product and 3 qts of water (25%) up to 2 qts of commercial product 
and 2 qts of water (50%). 

On October 20, 1978, wheat control was determined for each treatment by 
visual comparison with untreated controls. 

Glyphosate applied with a conventional sprayer controlled nearly 100% 
of the wheat at the lowest rate tested (0 .25 lb ae/A). 

Wheat responded more slowly to glyphosate applied by the controlled 
droplet applicator than by the conventional sprayer. However, final control 
of wheat with glyphosate at 0 .20 lb ae/A applied as a 25% solution was 
similar to the conventional sprayer. Increasing the concentration of glypho
sate to 33% appeared to decrease control when applied with the controlled 
droplet applicator. 

Wheat responded less and more slowly to glyphosate applied with the rope 
wick applicator than with the conventional sprayer. Control of wheat with 
the rope wick applicator in this test was improved by (1) increasing the 
speed from 1 to 4 mph, (2) increasing the amount of plant contact from 2 to 
4 inches, and (3) decreasing the concentration of glyphosate from 50 and 33% 
to 25%. Because the dense stand of wheat may have interfered with the rope 
contacting plant, this was probably not the best test to demonstrate the 
potential of this application method. (USDA-SEA/AR and Washington State 
University, Irr. Agri . Res. and Ext. Center , Prosser, WA 99350). 
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Comparison of herbicide applicators 

% Wheat control 
Treatment (9-19-78l 10-20-78 

Ro~e wick a221icator 

l. Glyphosate 25% 4 inches , 1 mph 83 


2. Glyphosate 33% 4 inches , 1 mph 62 


3. Glyphosate 33% 4 inches, 4 mph 79 

4. Glyphosate 33% 2 inches, 1 mph 47 

5. Glyphosate 50% 4 inches , 1 mph 67 


Controlled dro~let a~t!licator 

6. Glyphosate 25% 0.25 gal/acre (0.20 lb ae/A) 93 


7. Glyphosate 33% 0.25 gal/acre (0 . 25 l b ae/A) 84 


8. Glyphosate 33% 1.2 gal/acre (1.20 lb ae/A) 97 


Conventional sprayer (30 92a) 

9. Gl yphosate 0.25 lb ae/A 99+ 

10. Glyphosate 0.50 "Ib ae/A 100 


11. Glyphosate 1 . 00 1 b ae/A 100 


12. Untreated control a 
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PROJ ECT 5 

WEEDS IN AGRONOMIC CROPS 

J. Wayne Whitworth - Project Chairman 

SUMMARY 

Sixty one reports covering sixteen agronomic crops and chemical fallow 
or no-till were submitted. 

Alfalfa (5 papers) - EPTC, vernolate, profluralin, and vernolate + R-25788 
gave excellent control of pigweed, lambsquar ters, and green foxtail with ade
quate tolerance and high yields in newly seeded alfalfa. In another test in 
newly seeded alfalfa, profluralin + EPTC was outstanding in the control of 
green foxtail and yield of alfalfa. Downy brome was controlled 100% in 
established alfalf.a with terbacil and me t r ibuzin with greater season yields 
from these herbicide treatments than ot hers tested. Asulam applied in 
February to alfalfa gave excellent control of broadleaf dock. Quackgrass in 
established alfalfa was most effectively controlled by early season applica
tions of buthidazole. 

Barley (5 papers) - Ethephon did not reduce lodging in barley but when 
applied with a surfactant reduced yields. Of the three trials on wild oats, 
barban was less than satisfactory, and diclofop gave nearly 90% control in 
the two trials in which it was included. Dic10fop, difenzoquat, and barban 
applied alone or in combination with 2,4-D, dicamba, and bromoxyni1 to 4 inch 
barley did not reduce yields of barley but all treatments containing dicamba 
caused stem bending. 

Beans (2 papers) - Alach10r + trif1ura1in applied preemergence on dry beans 
gave 100% control of common 1ambsquarters, hairy nightshade, and pigweed but 
only 905~ control of kochia and green foxtail. Prep1ant incorporated treat
ments of a1achlor + trif1ura1in and meto1achlor + EPTC gave the best control 
of hairy nightshade, pigweed, and barnyardgrass and the highest yields of 
pinto beans. 

Seed Field (1 paper) - Buthidazol e applied postemergence controlled 
than the other herbicides without reducing 

seed production. 

Corn (5 papers) - A preemergence app1 ication of meto1achlor + atrazine in 
sprinkler-irrigated corn gave nearly 90% control of sandbur. Under a similar 
set-up, green foxtail was controlled better than 90% by metolach10r or ala
ch10r combinations with atrazine or cyanazine, and CP -55097 and meto1ach10r 
alone. None of these treatments adversely affected the stand of corn. The 
same herbicides and herbicide combinations , along with R-40244, butylate, and 
EPTC, effectively controlled kochia, hai ry nightshade, pigweed, and green 
foxtail when applied preplant incorporated. Highest grain and forage yields 
with 100% control of pigweed, barnyardgrass, and hairy nightshade resulted 
from preplant incorporated treatments of alachlor of alachlor + atrazine in 
another experiment. In yet another exper iment, pi gweed and barnyardgrass 
were effectively controlled by alachlor and alachlor or metolachlor combina
tions with cyanazine with no reduction in the stand of corn. R-40244 was also 
effective but caused serious visual injury to the corn. 
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Cotton (2 papers) - An initial irrigation of one inch proved satisfactory for 
acti vati ng oxyfl uorfen as measured by the response of cotton, sorghum and 
sugarbeets. Fluridone gave acceptable control of purple nutsedge at O.B to 
1.0 lb/A without reducing the yield of cotton although moderate stunting of 
the cotton plants was noted. 

Fallow, chemical or zero-till (7 papers) - Very good weed control was indi
cated ; n most of the test wi th vari ous combi nat; ons of herbi ci des, and the 
resultant yields of barley or wheat approximately equal to what one would 
expect from convential tillage. While 100%weed control was obtained in some 
cases, less than complete control was achieved in others even with a vast 
array of herbicides. The escapes must then surely be dealt with in succeed
ing years with what other means except cultivation. 

Guayule (2 papers) - Guayule transplants demonstrated good tolerance to pre
transplant applications of soil incorporated trifluralin and napropamide, but 
were less tolerant to alachlor or DCPA. Nitrofen, oryzalin, oxyfluorfen , and 
simazine applied to guayule four days after transplanting (over the top), but 
premergence to the weeds, also gave good weed control and selectivity on 
guayule. 

Lentils (1 paper) - Applied as a preplant in corporated treatment, ethal
fluralin gave the best control of the 21 herbicide or herbicide combinations 
tested. While it was somewhat less effective on pigweed and henbit than on 
barnyardgrass, the highest yield of lentils were produced on plots treated 
with ethalfluralin. 

Potatoes (2 papers) - Vernolate gave excellent control of kochia. pigweed, 
and 1 ambsquarters whil e metri buzi n gave compl ete control. Plots recei vi ng 
ei ther of these treatments produced the hi ghes t y i e 1 ds of potatoes. In 
another test, metribuzin gave complete control of all weeds including yellow 
nutsedge. 

Peppermint (3 papers) - Early season postemergence applications of paraquat 
proved safe and effective for the control of terbacil-resistant winter annual 
weeds in established peppermint fields. Where Russian thistle was a problem, 
bromoxynil, bentazon, and paraquat gave nearly complete control. A spl it 
application of paraquat in the early spring gave better than BO% control of 
Kentucky bluegrass without causing serious crop injury. 

Safflower (1 paper) - A preplant incorporated application of dinitramine gave 
very effecti ve control of pi gweed, fi el d pennycress, and henbi t and along 
with trifluralin resulted in some of the highest yields of safflower. A 
postemergence application of R-40244 at .25 lb/A gave excellent control of 
weeds and relatively high safflower yields. 

Sorghum (3 papers) - A safening compound, CGA-430B9, when applied to sorghum 
seed protected against stand and vigor reduction in sorghum as the rates of 
alachlor and metolachor were increased. Propachlor and propachlor plus 
bifenox gave good control of barnyardgrass with some early vigor reduction of 
grain sorghum. R-40244 at 1 lb/A gave good control but grain sorghum vigor 
was reduced. Competition from only one barnyardgrass plant per meter reduced 
grain sorghum yields by B.6% and this yield loss increased to 51.6% with 175 
barnyardgrass plants. 
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Soybeans (1 paper) - Metribu nand bentazon treatments resulted in 

control of Wri t groundcherry and common purslane. Bentazon cau 


reduc on n the nd of soybeans. 


(7 papers) - Accumul onof NO; in suga roots was nei in-
nor reduced by mechanical or chemlcal manipula on of the shoot apex. 

An application of mefluidi eight weeks before harve increased sucrose 
percent. A preplant application of diclofop + ethofumesate compl y can
trall i , barnyardgrass and lambsquarters and resulted in a hi yi d 
of suga In other preplant ments, ethofumesate gave excellent 
control of all es except ochia. 14hen appl ied preemergence, an 
ethofumesate + diclofop combination resulted in nearly 90% control of purs
lane, lambsquarters, and barnyardgrass with a high yield of sugar. This same 
combi nat; on appl i postemergence in one t cantrall ed pi and barn
yardgrass 90% or better but only 78% control of lambsquarters was achieved. 
In another , this combination was i tive on pigweed, effective 
on lambsquarters and wild buckwheat, and on black nightshade. Sugarbeets 
exhibited adequate tolerance to this combination. A tank mix of phenmedi
pham, desmedipham, and ethofumesate applied post to a preplant treatment of 
ethofumesate gave nearly 100% control of 1 weeds except kochia which was 
controlled about 85%. In another text, various combinations of herbiei 
appl i postemergence fa; 1ed to adequately control kochi a, 1ambsquarters or 
pigweed. Diclofop. dichlofop + desmedipham, 23408B, and BAS-9052 OH gave 
very good control when applied postemergence to barnyardgrass at all stages 
of growth--4 to 33 em in height. 

paper) - Dinitramine applied preplant incorporated or R-40244 as 
treatment good control pigweed and highest crop 
treatments tested. 

papers) - In the 6 papers on control of wild oats in wheat, the 
giving best control and highest yields of wheat usually included 

diclofop or a di ofop combination with control ranging from 54 to In 
some tests, barban better than 90% control of wild oats and higher
yi ds of wheat than the diclofop treatments, and in others, difenzoquat 
singly or in combinations was very e ve with selectivity on 
wheat showed 100% control of downy brome with metribuzin and 90% with di 
fop + R-40244 with both show; ng adequate vity on wheat. In 
other tests, vernolate, R-40244, and diclofop gave control ranging from 60 to 
93% ripgut brome with wheat yiel essentially equal to the check. Red
stem filaree as controlled 100% in one test with 2,4-D LV ester with wheat 
yi el ds hi gher than the check. Metri n + bromoxynil di d the same in thi s 
test and also in one other. The metribuzin combination was slightly less 
effective in two no-ti 11 tests for the control of redstem 1aree. Metri
buzin gave nearly 100% control Jacobs ladder, wild buckwheat, common 
chickweed, dog fennel, and shepherdspurse and a yiel d of wheat sl ightly 
higher than the check. Dicamba effectively controll lambsquarters and 
resulted in a considerable increase in yield of wheat over the check. Barban 

- gave 90% control of canarygrass and yields of wheat markedly above the check. 
Barban appli wheat in which no wild oats emerged did not act as a growth 

. regul ator. 

PAPERS 
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Asulam timing for broadleaf dock control in alfalfa. Brewster, 
Bill D., Arnold P. Appleby, and Patrick K. Boren. A field trial was 
conducted to evaluate time of asulam application for broadleaf dock 
control in alfalfa. Since the first al fal fa cutting usually occurs in 
late May in western Oregon, hay quality would be improved if the dock 
was controlled prior to this date. 

The experimental design was a randomized block with three replica
tions. Individual plots were 2.5 by 6.0 m. 

Asulam was applied on February 28, April 13, and April 27, 1978. 
The dock was in the rosette stage during the first two applications, and 
had just begun to bolt at the third app l ication. 

Visual evaluations were made on May 19, July 17, and September 20, 
1978. No alfalfa injury was noted with any of the treatments. 

The broadleaf dock control ratings are summarized in the table 
below. The February application was more effective than the later 
timings in controlling the dock before the first cutting, and was at 
least as good as the other two timings in producing season-long control. 
(Crop Science Department, Oregon State University, Corvallis 97331) 

Percent broadleaf dock control with three timings of asulam 

Rate Date eVdluated 
kg a.i./ha Ma,Z 19, 1978 Ju·l~ 17,1978 Se2tember 20, 1978 

% Dock control 

Applied February 28, 1978 
1.5 99 99 83 

2.0 99 98 95 

2.5 98 88 90 

Applied April 13, 1978 
1.5 90 85 57 

2.0 88 93 78 

2.5 90 93 87 

Applied April 27, 1978 
1.5 50 95 68 

2.0 50 97 85 

2.5 50 95 90 

0 0 0 0 
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Humburg, N. E. 
H. as prep a incorpo and 
emergence treatments on May 26 May 31. 1978, res ively. 
were appli th a ree-nozzle knapsack sprayer in a total volume 
gpa water. Plots were 1 sq rd in size, with three replications in a ran
domized complete block i9n. il was sandy loam (66. sand. 23. silt 
a 10. clay) with 1. organic matter and a pH of 7.1. The pl were 
s with vari Jirdon 100 on May 26. The area was irrigated by a 
surface-line ler tern. 

Visual estimates of 
foxtail and alfal 

rol and alfal , 
were obtained August 31, 1 

harvested yiel 
1 plant 

matter production 
production of al 

was 
1 was 

where weed control was poor. 
3 to 4 times that the untrea 

, the 
plots where 

ive con of foxtail was obtai Plots with profluralin 
plus EPTe at 0.5 + 2.0 lb ai/A as a preplant incorporated treatment produced 
4320 lb ai/A oven-dry all; this was outstanding treatment in 

study. This treatment was visually evaluated as controlling the 
foxtail; clipping wei comparisons with the untreated olots also 

s control. Other outstanding ts were at 4.0 lb ai/A 
and vernol at 3.0 lb ai/A. 40244 and buthi e caused substantial 
reduction of al 1 stand at all rates (Wyoming Agric. Exp . 

. , e 8207 , SR 9 ) . 
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Spring-seeded alfalfa stand and production, and il 
control and yield. Torrington, Wyoming 

Rate 

lb ai/A % % 

0.75 2770 93 610 
+ EPTC 0.5 + 2.0 97 4320 99 30 

3.0 95 3020 
4.0 90 3940 1 
3.0 92 3300 690 
0.25 37 3340 63 
0.5 19 1740 77 
LO 4 1880 

E 0.25 + 3.0 60 2700 94 
0.5 + 3.0 11 2740 1180 

O. 3 1620 
0.5 4 660 97 1110 
1.0 1 0 99 

e O. 23 1910 
e 0.25 6 1420 93 680 
e O. 1 810 96 

k 940 0 3330 

rbi ions: lant May and preemergence May 31, 1978. 
isual eval rvest on August 31, 1978. Yields are lb/A of 

oven-dry 



Humburg, N. E. 
and ons were a i 
23, , ly in of eaf 
growth; downy 2- to 4 tiller s of 9 with 2 to 

leaves. were appli with a six-nozzle kna ack sprayer in a 
total volume water solution. treatment was replicated three 
times with 1 pl arranged in a randomized c 1 block i 

soil was sandy loam (83. sand, 8. silt and 8. clay) with 1. 
organic matter and 8.2. were flood irrigated. Broadl 
present but of minor i at time of treatment included kochia, 
tan mus rd and d 

harves three mes when alfal was at 1/10th to 1/4th 
brome occurred only at the first harvest, June 7-8, 
provi control downy brome; another seven 

tre r than control as rmined d weight of 
foliage. 17 t th r than control 
downy brome resulted in rst rvest al ds that e that 
the k plots. inc uded propham, oxyfluo , 
pronamide, terbacil, metribuzin, and buthi e. The amount of downy 
brome plots trea wi R- at 0.5 lb ai/A and lin at 1.5 
lb ai exceeded at the check plots. Buthi le at 4.0 lb ai/A con-
troll downy markedly reduced al 1 production for the rst 
cutting. 

Plots treated th lin at 1.0 lb ai/A prod a total of 11 60 
lb/A of ; also, pl terbacil at 1.0 lb ai/A and 
metribuzin at 0.5 lb ai/A had a r seasonal yield than that the 
c k plots. (Wyomi Agric. Sta., Laramie 82071. 919), 
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Downy brome control in established, irrigated alfalfa. Torrington , Wyoming 

Down.z:: brome?J A 1 fa 1 fa ?JRate lb/A oven-dr.z:: 1b/A oven-dr.z:: 
Herb; ci de 11 lb ai/A June Ju-ne July Sept. Total 

propham 3.0 0 3020 3110 2690 8820 
oxyfl uorfen + WA 0.5 370 2520 2930 2530 79 80 
oxy fluorfen + WA 1.0 310 2730 2850 3150 8730 
oxyfluorfen + pronamide + WA 0.25 + 0.25 100 2710 3120 3800 9630 
oxyfluorfen 
oxy fluorfen 

+ pronamide 
+ pronamide 

+ WA 
+ WA 

0.25 
0.375 

+ 
+ 

0.5 
0.5 

270 
70 

2450 
2980 

3050 
3120 

3020 
2390 

8520 
8490 

oxyfluorfen + pronamide + WA 0.5 + 0.5 20 2560 2740 2550 7850 
oxyfluorfen + paraquat + WA 0.25 + 0.25 290 2760 3350 2560 8670 
pa ra quat + WA 0.5 60 2800 3450 2890 9140 
pronamide 0.75 20 2810 3500 2180 8490 
pronamide 1.0 0 3040 2850 2480 8370 
RH-6 201 + pronamide + WA 0.5 + 0.5 490 2720 2970 2400 8090 

0 R·· 40 244 0 . 5 610 2630 2500 3330 8460 
'-..J R- 40244 1.0 500 3040 2530 3940 9510 

R··402 44 2.0 390 2570 2470 2030 7070 
terbaci 1 0.5 30 3280 3720 2020 9020 
te l'bac i 1 1.0 0 3210 4290 3320 10820 
terbacil + he xazinone 
metr i buzin 

(90SP) 0.5 
0.5 

+ 0.5 0 
0 

2900 
3140 

3160 
3520 

3250 
3500 

9310 
10160 

metri buzin 0.75 10 3110 3560 3410 10080 
buthidazole (50WP) 1.5 0 3830 2300 3600 9730 
buthidazole (50WP) 2.0 0 3200 2700 3000 8900 
buthida zole (50WP) 4.0 0 2170 2770 3310 8250 
bu th ida zole (5G) 1.5 0 3180 3560 3140 9880 
buthidazole (5G) 2.0 10 2650 2600 1890 7140 
buthidazole 
oryzalin 

(5G) 4.0 
1.0 

0 
410 

1380 
3660 

2100 
4140 

3720 
3460 

7200 
11260 

oy'y za 1 in 1.5 1700 2470 2670 2480 7620 
oryzalin 2.0 460 4030 2990 2770 9790 
Che ck 750 2960 3430 3720 10110 

lIHerbicides applied March 23, 1978. WA = Triton AG-98 at 0.5% vivo gfHarvest dates: June 7-8, July 27 and 
September 20, 1978. 



Effect of herbicide application timing on quackgrass control in established 
alfalfa. Lee, G. A., G. A. Mundt and W. S. Belles. Buthidazole was appiled 
to established alfalfa at three stages of growth to determine proper treat
ment time to provide maximum quackgrass control. In the same trial, R-40244 
was applied on April 7, 1978 to evaluate effect on perennial grasses growing 
in alfalfa stands. The study was conducted at Bonner Ferry, Idaho on a site 
where the soil is classified as silt loam. Buthidazole was applied on April 
7, 1978, May 17, 1978 and June 12, 1978 when the alfalfa was dormant, actu
ally growing and after first cutting, respectively. Soil moisture was ade
quate for active crop and weed growth at all dates of treatment. A knapsack 
sprayer equipped with a three nozzle boom was used to apply the herbicide in 
a total volume of 40 gpa. Flat fan 8004 Tee Jet stainless steel nozzles, 40 
psi boom pressure and 3 mph ground speed were used to attain delivery rate. 
Each plot was 9 ft. by 30 ft. and replicated three times in a completely 
randomized block design. Alfalfa yield and quackgrass control were deter
mined by clipping biomass from two locations \"i thin each plot and calculating 
production on an acre basis. 

R-40244 at rates up to 4.0 IliA, applied when the alfalfa was dormant did 
not provide adequate control of quackgrass C'lccompanying table). At higher 
rates, R-40244 stimulated some leaf chloros i s of the quackgrass plants and 
severe bleaching of alfalfa leaves early in the growing season. Both the 
crop and quackgrass exhibited no symptoms at the time of the first cutting. 
Alfalfa yields were, however, suppressed in plots treated with R-402Lf 4 at 2.5 
and 4.0 1b/A. There appears to be no potential for this compound as a per
ennial grass control material in established alfalfa. 

Buthidazo1e -sOwp at 1.5 and 2.0 1b a.i./A applied on April 7, 1978 
resulted in 92 and 87 percent quackgrass control. Alfalfa tolerance to the 
herbicide was quite good and yields were substantially greater than yields 
from nontreated check plots. Rates of .5 and .75 1b a.i./A did not provide 
commercially acceptable control of quackgrass. In comparing timing-of-appli
cation, buthidazo1e gave better quackgrass control when applied at an earlier 
date. This may be attributed to adequate precipitation after application 
necessary to carry the herbicide into the soil profile for root absorption. 
No buthidazo1e treatment regardless of formulation or rate of application 
gave adequate quackgrass control when applied in late spring (5/17/78) or 
after first cutting (6/12/78). Evaluation of these treatments in the 1979 
growing season may determine the residual perennial grass control but initial 
control was not adequate. Alfalfa yields were increased in plots treated 
with 10 different rates or formulations of buthidazo1e. (Idaho Agric. Exp. 
Sta., Moscow). 
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Effect of time of application of herbicides on quackgrass control in 
established alfalfa at Bonners Ferry, Idaho. 

Rate Time of Vigor Reductio~/ Yield % Quackgrass 
Treatment 1b/A Application Alfalfa Quackgrass A1f. 1b/A Quack. 1b/A Control 

Check 0 0 2207 1300 -0
R-40244 1.0 4/7/78 10 10 1973 1593 3e'l:/ 
R--40244 2.0 4/7/78 25 25 1700 1527 Oe 
R-40244 2.5 4/7 /78 35 35 967 2633 Oe 
R-l'f02.44 4.0 4/7/78 70 40 1193 2047 16de 
Buthidazo1e-50WP .5 4/7/78 0 0 1940 793 32b-e 
Buthidazo1e-50WP .75 4/7/78 0 10 2693 393 59a-d 
Buthidazo1e-50WP 1.5 4/7/78 10 50 4633 273 92a 
But hidazole-50WP 2.0 4/7 /78 15 80 2560 180 87ab 
Buthidazo1e-2G .75 4/7/78 0 5 3207 527 46a-e 
Buthidazo1e-5G 1.0 4/7 /78 10 50 2467 360 55a-e 

0 Buthi da zo1e-50WP ,, 75 5/17/78 1187 673 37a-e'0 

Buthidazo1e-50WP 1.0 5/17/78 713 1080 31b-e 
Buthidazo1e-50WP 1.5 5/17/78 1280 533 60a-d 
Buthidazo1e-50WP 2.0 5/17/78 722 980 32b-e 
Buthidazo1e-2G 1.0 5/17/78 2893 613 59a-d 
Buthidazo1e-5G 1.0 5/17/78 5793 253 74a-c 
Buthidazole-50WP 1.0 6/12/78 3867 1153 17c-e 
Buthidazo1e-50WP 1.5 6/12/78 2307 1260 6de 
Buthidazo1e-2G 1.5 6/12/78 2973 1980 26c-e 

livisua1 evaluations taken May 17, 1978 only on treatments applied in the fall of 1977. 


1/columns containing means with the same letters are not significantly different at the .05 level. 
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Evaluation of 
eman-Harre , 

was established at Caldwell, Idaho, to determine the effective
ness of several herbicides for control of redroot gweed, common 1 
ters, and green foxtail, and to determine the tolerance of newly 
seeded forage alfalfa (variety Lahonton) to the herbicide treatments. Pre-
plant and surface ied herbicide treatments were 
broadcast ied in water on June 19, 1978, with a sprayer, cali
brated to deliver 40 gpa. The ambient at the time of application 
was 76 F. The soil was moist and the soil temperature at 4 inches was 60 F. 
Preplant herbicides to a depth of 2 inches with a disk and 

tooth harrow at 3 mph, in one direction, once over the treated 
plots. Alfalfa was broadcast seeded at a rate of 14 1 and shallow in-

into the soil, on June 19, 1978. treatments 
were applied on June 19, 1978, alfalfa was furrow 

on 24 inch beds. Pos s were broadcast applied 
in water on 18, 1978, with a sprayer, calibrated to deliver 40 
gpa. The ambient at the time of application was 78 F, the rela
tive was 72%, and the soil at 4 inches was 67 F. Treat 
ments were replicated 3 times in a randomized complete block design. The 
soil at the study site is a Purdam silt loam. 

weed control and determined from species 
counts within two 2.5 ft. diameter plot, on t 2, 1978. 
Numbers of plants obtained by this count were to similar counts 
taken in the untreated check plots. yields were deter
mined from of air-dried samples cut from two 2.5 ft. diameter 

per plot on August 14, 1978. Dry weed fol biomass was deter
mined in the same manner. 

Alfalfa seedlings tolerated preplant treatments of EPTC at 
5 lb which resulted in 94% or better weed control and high alfalfa 

Ids. A tank-mix treatment of R-40244 plus EPTC at 0.5 plus 3 lb 
ai/A resulted in 1 control of all three weed , a with crop 
tolerance and alfalfa yield. Treatments of buthidazole at 0.125 and 
0.25 applied ant resulted in hi levels of crop 
and stunting as determined by stand counts and visual observations. (SW 
Idaho Research and Extension Center, Parma, 10 83660). 
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Percent weed 
surface, and 

control, crop stand, and al fa yield result 
applications of several herbicides 

from preplant 

weed control 
Percent Alfalfa 

*Tria11ate 1.5 49 47 27 148 656 871 216 

*Triallate 2.0 27 56 51 127 583 529 159 

*Alachlor 2.0 100 67 100 64 375 519 134 

lor 2.5 89 83 89 63 551 179 174 

*EPTC 3.0 86 74 100 180 747 98 194 

*EPTC 5.0 94 100 100 190 1008 613 283 

*EPTC + R 4.0 95 100 100 123 636 362 163 

*R-40244 + EPTC 0.5+3.0 100 100 100 106 865 320 224 

--' __oJ 
*R-40244 0.5 100 100 71 121 770 277 278 

*Verno1ate 3.0 100 89 87 264 1005 297 290 

*Verno1ate 4.0 92 60 98 92 574 349 165 

*Verno1ate 
R-25788 2.5 100 95 98 334 1130 1 367 

*EPTC + 
Tri in 2.0+0.5 94 100 100 152 884 52 265 

*EPTC + 
Profluralin 2.0+0.5 62 89 100 164 705 46 229 

*EPTC + 
Dinitramine 3.0+0.33 100 100 100 134 865 42 265 

*Buthidazo1e 0.125 83 100 58 36 741 170 238 

*Buthidazol 0.25 100 100 99 7 440 522 99 

*Prodiamine 0.33 100 100 100 108 754 49 216 



Percent weed control, crop stand, and alfalfa forage yield resulting from preplant incorporated, preemergence 
surface, and postemergence applications of several herbicides (cont) 

Percentage weeJ control 
common Percent Air-dry weights Ib/A Alfalfa yield 

Rate redroot lambs green crop al falfa percent of 
Treatment Ib ai/A pigweed quarters foxtail stand forage weeds check 

*Prodiamine 0.5 100 100 95 68 806 3 270 

*Prodiamine 0.67 100 100 100 72 630 72 168 

*Oini tramine 0 . 75 100 100 100 165 698 29 212 

*Profluralin 1.0 100 100 100 335 943 29 222 

*Pendimethalin 1.0 91 72 68 315 913 183 336 

*Benefin 1.125 100 100 94 158 871 85 265 

#R-40244 0.25 82 89 18 187 724 975 214 

#R-40244 0.5 87 100 24 166 920 489 353 

#R-40244 0.75 95 100 44 71 694 222 212 
N 

#R-40244 1.0 99 100 71 117 939 281 335 

62,4-0B 0.375 61 86 9 159 825 532 233 

62,4-0B 0.5 42 94 32 104 528 633 152 

62,4-0B + 
Bromoxynil 0.375+0.25 99 100 24 139 506 509 123 

6Bromoxynil 0 . 375 83 100 26 140 591 571 197 

6 Bromoxynil 0.5 62 100 9 106 349 910 95 

6Propham + 2,4-0B 3.0+0.375 59 100 4 176 427 728 115 

6Propham + 
Bromoxynil 3.0+0.375 46 100 25 110 421 949 133 

Untreated check 100 437 1700 100 
1/ "Eradicane" -as formulated by Stauffer Chemical Co.; * Applied preplant incorporated 
2/ "Vernam +" as formulated by Stauffer Chemical Co. ; # Applied preemergence surface 

6 Applied postemergence 



Effect of ethephon on lodging and yield in barley and wheat. 
Shaner, D. L. and W. H. 1som. Lodging is a serious problem in barley 
and some of the taller varieties of wheat. Ethephon shows promise of 
being used as an anti-lodging agent by shortening and stiffening the 
seed stalk. Experiments were conducted in 1977 and 1978 on barley (UC 
566) and wheat (Anza, 1977; MP 54, 1978) to determine the effect of 
ethephon on lodging resistance and yield. Five by 20 ft. plots were 
set up in a random block design and replicated 4 or 6 times. All 
plots were sprinkler irrigated. In 1977 the barley and wheat were 
treated at the heading stage, while in 1978 both crops were sprayed 
when the heads were just being initiated. At the rates used, there 
was no apparent lodging resistance developed in the barley since all 
plots were lodged at harvesting. On the other hand, since none of the 
wheat trials lodged, no evaluation of lodging resistance could be made. 
In 1977 there was no effect of ethephon on yield in either the barley 
or the wheat, and in 1978 ethephon did not affect wheat yield. How
ever, there was a significant reduction in the yield of barley at both 
rates of ethephon when it was combined with a surfactant (PACE). This 
affect could be due either to the ethephon or the surfactant. Since 
no plots were sprayed with surfactant alone, the two possibilities 
cannot be separated. (Department of Botany and Plant Sciences, 
University of California, Riverside, CA 92521). 
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Effects of ethephon on lodging and yield in and wheat l 

1977 


Ba (ue 561) 0.% 	 100 4997a 
0.56 + 100 4914a 
0.84 	 100 5440a 

0 100 5978a 

~fueat (Anza) 0.56 	 0 3984a 
0.56 + 0 4040a 
0.84 	 a 3814a 

0 0 3904a 

1978 

Barley (Ue 566) 0.56 	 100 4157a 
0.56 + 100 3652b 
0.84 	 100 4058a 
0.84 	 + 100 3690b 

0 100 4072a 

lfueat (MF 54) 0.56 	 0 3098a 
0.56 + 0 3411a 
0.84 	 0 3124a 
0.84 	 + 0 2981a 
a a 3154a 

within a column followed by the same letter are not s i 
cantly different from the control for each crop at the 5% level 
us the Duncan Mul t Test. 
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· ,
and complementa r 
evaluation of 

The soil classi ed as clay loam (25.6% sand, silt, 36. clay 
with 3.7% organic matter and a 7.1 pH) was prepared with trial late applied 
and incorporated wi a Triple K unit a soil de 2-in April 4~ 1978. 

rl (variety ) was s following A11 pas 
treatments were a i with a six-nozzle knapsack s cali 

liver 40 gpa volume of water er. Pl 9 by 
ree replications a in a ock 

early pas and complementary posteme 
were app1 ied on Il.1ay ,1978 when the ority of wil d were in 1.5 
to leaf stage rowth. The 1 temergence were appl; 
June 4, 1978 when ori ty of wi 1d were in the 3 leaf sta 
growth. Wild oat and barley s uations were made on June 
and 21, by counti 1 sq ft in each treatment on. 

all applied lant resul wild oat 
rol with difenzoq and di applied rgence over 

iallate treated glvlng 99.7,97 and 99.9% wild oat control, 
vely. Hoe us and diclo a lied earl t were the 
ing posteme treatments res ting in 87 cant ro 1 . None 

other posteme treatments satisfactory wild control. 

It would seem, this study rs of similar nature over 
the t years, rst practice would to use late with a 

treatment any of the three chemicals, , difenzoquat 
, over the prepl if necessary. (Wyoming Agric. Exp. Sta., 
1, SR 912). 
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Wild oat control resulting from preplant, postemergence 
and preplantfpostemergence treatments 

Wil d oat)) Barley 
Herbicide Ra te 1b ai fA %control %stand 

Preplant 

triallate 1. 25 92 93 

Early post?) 

Hoe-23408 Plus 0.63 88 107 
Hoe-23408 Plus 0.75 88 113 
diclofop 0.63 87 100 
diclofop 0.75 88 140 
diclofop 
barban 

1.0 
0.375 

87 
11 

147 
133 

barban 0.5 11 107 
ba rban + IVlCPA 0.375 + 0.5 23 100 
barban + bromoxynil 0.375 + 0.5 30 93 
barban + bromoxynil + MCPA 0.375 + 0.25 + 0.5 22 113 
barban + MSMA 0.375 + 2.0 18 120 
MSr~A 2.0 12 107 
MSMA 3.0 37 133 

Late post 1I 
di fenzoquat 0.75 35 93 
difenzoquat 1.0 32 93 
difenzoquat + 2,4-0 amine 
difenzoquat + 2,4-0 ester 

1.0 + 0.5 
1.0 + 0.5 

22 
27 

100 
100 

barban 0.375 11 113 
MSMA + difenzoquat 2.0 + 0.375 50 127 

Sequential 9J 

barban 0.375 + 0.375 49 100 

Compl ementary ?:...f 

trial late + difenzoquat 1.25 + 1.0 99.7 113 
trial late + diclofop 1.25 + 0.75 99.9 73 
triallate + barban 1.25 + 0.375 97.0 53 

Check 100 

lIEvaluations made June 20 and 21, 1978. 

?)Postemergence treatments applied May 22, 1978; wild oat 1.5 to 2 leaf. 

_~Treatments applied June 4, 1978; wild oat 3 to 5 l eaf. 

~/Sequential treatments applied May 22 and June 4 , 1978. 
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Postemergence aprlications of herbicides in barley. Hamilton, K. C. 
The effects of herbic de combinations on barley were studied during 1977
1978 at Mesa, Arizona. Gus barley was planted in November, 1977, in rows 
spaced 12 inches apart. Seed was planted in moist soil under a dry mulch. 
Dichlofop, difenzoquat, and barban were applied alone or in combination with 
2,4-D, amine, dicamba, and bromoxynil on December 24, 1977, when barley was 
4 inches high. Applications of diclofop, difenzoquat, and barban on Dec
ember 24 were also followed by applications of 2,4-D on January 4, 1978 when 
barley was 8 inches high. Herbicides were appiied in 20 gpa of water. 
Treatments were replicated four times on 6 by 30 foot plots. Development of 
wheat was noted every few weeks and plots were harvested by combine in June. 

All herbicide treatments that contained dicamba caused stem bending for 
about 2 months. No herbicide combination or sequence reduced yield of bar
ley grain (table). (Plant Sciences Dept., University of Arizona, Tucson, 
AZ 85721) . 

Barley yield after postemergence applications of herb; ci des 

Treatment Yield of 
grain l /Date Herbicide lb/A Date Herbicide 1b/A lb/A 

Untreated 4,560 a 
Dec. 24 di cl ofop 1.0 4,360 a 
Dec. 24 diclofop 1.0 and dicamba 0.25 4,390 a 
Dec. 24 d1 C'1 ofop . 1.0 and bromoxyni 1 0.25 4,350 a 
Dec. 24 difenzoquat 1.0 4,790 a 
Dec. 24 di fen zoq ua t 1.0 and 2,4-D 0.50 4,560 a 
Dec. 24 difenzoquat 1.0 and d1camba 0.25 4,920 a 
Dec. 24 di fenzoquat 1.0 and bromoxyni 1 0.25 4,820 a 
Dec. 24 barban 0.4 4,720 a 
Dec. 24 barban 0.4 and 2,4-D 0.50 4,540 a 
Dec. 24 barban 0.4 and dicamba 0.25 4,240 a 
Dec. 24 barban 0.4 and bromoxynil 0.25 4,560 a 
Dec. 24 diclofop 1.0 Jan. 4 2,4-D 0.50 4,490 a 
Dec. 24 difenzoquat 1.0 Jan. 4 2,4-D 0.50 4,290 a 
Dec. 24 barban 0.4 Jan. 4 2,4-D 0.50 4,530 a 
Jj Values followed by the same letter are not significantly different. 
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Lee, G. A., G. A. 
was established at Reubens, Idaho, to compare the effectiveness of 

several herbicides for postemergence control of wild oats in 
Steptoe). The were treated Hay 22, 1978, when the wild oat 

3 to 4-1eaf and 2-ti1ler stage, and 1978, 
when were in the 5-leaf and 2-ti1ler stage of A 

with a three-nozzle boom was used to apply herbi
cides in of 5 and 20 GPA. Flat fan 80067 and 8002 TeeJet stainless 
steel at 40 . boom pressure and 3 

Individual ts were 9x30 ft. Treat-
times in a randomized block design. 

was under some moisture stress at the time of the first 
Prior to the second herbicide treatment rain had reduced the 

stress condition. Ambient temperature was 74 and 61 F, soil temper
ature at 4" was 64 and 62 F, and the wind was 0-3 and calm for the two 

ion dates site is Southwick silt 
loam and reduction, crop stand reduction, and 
percent wild oat control was obtained by usual observations. Yield data was 
obtained on tember 25, 1978 with a small plot combine. The 
area harvested was 119.25 sq. ft. 

alone gave the of all the compounds tested 
(accompanying table). with R-40244 resulted in 
decreased crop tolerance and a decline in This indicates 

responce in relation to increased 
W.A. 	 resulted in a s reduction of when 

The addition of surfactant reduced crop tolerance of 
to R-40244 indicates good with all the wild 

oat herbicides and may in some combinations increase the wild oat 
of these herbicides. Station, Hoscow. Idaho.) 
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Effect of postemergence wild oats and broad1eaf herbicide combinations 

Treatment 
Rate 
1b a.e./A 

Percent Crop 
vigor reduction 

Percent Wild 
oat control 

Yield 
Bu/A 

Percent yield 
Increase 

~o 

Check 
dic1ofop 
dic1ofop 
R-·40244 
R·-40244 
barban + 

R-40244 
diclofop + 

R-40244 
difenzoquat + 

R-40244 
diclofop + 

SN-533 
barban + 

GCP 6305 
barban 12. SE 
barban 2SE 
barban 
difenzoquat 
diclofop plus (W.A.) 
diclofop plus (W.A.) 
diclofop 
FC 92040 
FC 92040 
FC 92040 

0 
.63 
.75 
.5 

1.0 
.S 
.5 

1.0 
.5 

1.0 
.S 
.S 
.S 
.S 
.5 
. S 
.S 
.5 

1.0 
.63 
.75 

1.0 
.5 

1.0 
2.0 

0 
2efl / 

10bf 
8bf 

l7bc 

7cf 

18bc 

32a 

8bf 

10bf 
10bf 

7cf 
l3be 
20b 
10bf 
l5bd 
13be 
3df 
3df 

10bf 

0 
80ac 
92ab 
10f 
15ef 

60ad 

93ab 

97a 

80ac 

63ad 
65ad 
57ad 
65ad 
72ad 
88ac 
82ac 
53bd 
35df 
50ce 
60ad 

53bc 
70ab 
69ab 
59ac 
57ac 

70ab 

70ab 

67ac 

6Sac 

64ac 
61ac 
55ac 
62ac 
71a 
59ac 
52c 
60ac 
66ac 
62ac 
52c 

0 
37a 
37a 
12ac 
12ac 

33ab 

37a 

28ac 

28ac 

22ac 
18ac 

6ac 
16ac 
22ac 

9ac 
-3c 
16ac 
22ac 
20ac 

Obc 

l/Heans followed by the same letter are not significantly different at the .05 level. 



Herbicide combinations for wild oat and broadleaf weed control_in ~E~~n£ . bar

~. Lee, G. A., G. A. Mundt, and W. S. Belles. The study was initiated 
at Reubens, Idaho to determine the potential of barban in combination with 
bromoxynil, bromoxynil + MCPA and MCPA for wild oat and broadleaf weed control 
in spring barley. An objective of the study was to measure any antagonistic 
influence of the herbicides included for broadleaf control on the activity of 
barban for wild oat control. Herbicide treatments were applied when the wild 
oat plants were in the 1- to 2-leaf stage and in the 3- to 4-leaf stage of 
growth. 

Each plot was 9 ft by 30 ft and replicated three times in a completely random
ized block design. A knapsack sprayer equipped with a three nozzle boom was 
used to apply the herbicide in a total volume of 5 gpa. Flat-fan 8001 Teejet 
stainless steel nozzles, 40 psi boom pressure, and 5 mph ground speed were 
used to attain delivery rate. At the time of the early herbicide application 
on June 22, the wild oat plants were in the 1- to 2-leaf stage of growth and 
the lambsquarter plants were in the l-lV' stage of growth. The wild oat 
plants were in the 3- to 4-leaf stage of growth and the lambsquarter plants 
were in the 2-3" stage of growth at the late treatment data on June 28. The 
barley (Cultivar Steptoe) was in the 3 leaf and 2 tiller and 5 leaf and 2 
tiller stage of growth at the time of the early and late application dates, 
respectively. Split applications of barban were made at a 14 day interval. 
Herbicide treatments for only broadleaf weed control were applied on May 21, 
1978. The air temperatures were 74 F and 80 F and the soil temperatures 
were 74 F and 77 F at the first and second application dates respectively. 
The soil at the study site is classified as a Southwick silt loam. 

Barban + MCPA (ester) at .5 + .5 Ib/A and barban + bromoxynil + MCPA (buty
rate) at .5 + .25 + .25 lb/A resulted in the greatest phytotoxic symptoms to 
the barley crop. Most herbicide treatments did not cause measurable affects 
on the crop. Only three herbicide treatments gave 94 percent or better con
trol of common lambsquarter. The later applications of herbicides for broad
leaf weed control was more effective than the early applications because the 
weed population had fully emerged by the later treatment date. Although no 
treatment gave outstanding wild oat kill, the split applications of barban 
or early applications of barban resulted in the best overall control. The 
wild oat data is based on actual kill and does not reflect the number of 
plants severely stunted but alive. (Idaho Agriculture Exp. Station, Moscow). 
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Effect of Herbicide Combinations for Wild Oat and Broadleaf Control on 

% 
% Wild 

Reduction Control Oat Control 

Check 
barban 

barban + 

-0
.375 
.5 

.375+.5 

.375+.375 

.375 + .5/.375 

.375/.375+.5 

.375/.375+ .5 
.375 

IJU.l.-Ut..-LJ.LN .5 
barban + .5+ .5 

+ MCPA* .5 + .5 
.5 + .5* 
.5 
.5 
.5 

+ 
.5 + .5 

*treatments at the 3-4 leaf stage of wild oats. 

% 
increase 

Bu/A of check 

15.5 -0
18.6 28 
16.7 14 
19.3 30 
18.3 25 

19.8 35 

19.9 35 

20.5 38 
19.6 32 
18.8 29 
19.9 35 
18.0 23 
20.1 3 
17.7 19 
17.9 21 
19.4 34 

17.8 21 

-0
0.0 
1.7 
3.3 
0.0 

0.0 

5.0 

3.3 
1.7 
1.7 
3.3 
1.7 

10.0 
3.3 
1.7 
1.7 

8.3 

-0-
43 
28 
78 
35 

38 

96 
4 
8 

71 
76 
73 
83 
73 
94 

68 

-0
65 
45 
62 
67 

57 

65 

70 
33 
32 
58 
55 
51 

0 
0 
0 

68 



Effect of preemergence herbicide treatments on weed control in sprinkler-
irrigated dry beans. Humburg, N. E. and H. P. Alley. Plots for the 
study of preemergence applications of herbicides for weed control in dry 
beans were planted on May 11, 1978. Herbicides were applied May 12 with a 
si x- nozzle knapsack sprayer; the herbicide-water solution was applied at 
a rate of 40 gpa. The surface 0.5 in of soil was dry at the time of appli 
cation. The soil was a sandy loam (66.0% sand, 23.8% silt and 10.2% clay) 
with 1.4% organic matter and pH 7.1. Plots were sprinkler irrigated the 
day of herbicide application. 

Plant counts for weed control determinations were made on June 26, 1978. 
Green foxtail was the principal weed; all herbicide treatments provided 
90% or better control. Redroot pigweed was totally controlled. Alachlor 
combinations with trifluralin or linuron gave better control of kochia 
than metolachlor and combinations of metolachlor with chloramben or dinoseb. 
No treatment gave complete control of all weed species. (Wyoming Agric. 
Exp. Sta., Laramie 82071, SR 920). 

Effect of preemergence herbicide treatments on weed control in 
sprinkler-irrigated dry beans. Torrington, Wyoming 

Rate Percent weed control ?J 
Herbi ci de 11 lb ai/A KOCZ Colq Hans Rrpw Grft 

metolachlor 2.0 20 90 100 100 100 
metolachlor 2.5 5 90 100 100 100 
metolachlor + chloramben 1.25 + 1.5 80 90 85 100 95 
metolachlor + chloramben 1.25 + 2.0 45 100 100 100 100 
metolachlor + dinoseb 1. 25 + 4.0 30 90 100 100 95 

alachlor + trifluralin 2.25 + 0.33 90 100 100 100 90 
alachlor + trifluralin 2.0 + 0.5 80 90 100 100 95 
alachlor + linuron 1.5 + 0.5 80 100 100 100 90 
alachlor + linuron 2.0 + 0.67 80 90 100 100 95 

Check a a a a a 
plants/linear ft of roUJ~ 6-in band 2.5 1.7 1.1 1.5 17.7 

l/Herbicides applied ~~ay 12, 1978. 
?JPlant counts June 26, 1978. Abbreviations: KOCZ = kochia; Colq = common 

lambsquarters; Hans = hairy nightshade; Rrpw = redroot pigweed; Grft = 
green foxtail. 
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Comparison of several preplant incorporated and postemergence applied 
herbicides for weed control in pinto beans. COleman-Harrell, M. E., G. A. 
Lee, and E. P. Eldredge. A field study was established at Parma, Idaho, to 
determine the effectiveness of several herbicides for weed control in pinto 
beans (variety ur 114) and to determine crop tolerance to the herbicide 
treatments. Preplant . incorporated herbicides were broadcast applied in water 
on June 8, 1978, with a knapsack sprayer calibrated to deliver 40 gpa. The 
ambient temperature at the time of application was 75 F, the relative humi
dity was 57%, and the soil temperature at 4 inches was 64 F. The soil had 
been preirrigated. Herbicides were incorporated by operating a disk at 3 mph 
and 5 inches deep once across the direction of herbicide application, and 
then by operating a Lely roterra once with the direction of application. 
Pinto bean seeds were planted 2 inches deep on 30 inch rows with 2.5 inch 
intra-row spacing, on June 14, 1978. Beans were furrow irrigated from gated 
pipe. Postemergence treatments were broadcast applied in water on July 7 
and on July 24, 1978. Herbicides were applied with a knapsack sprayer cali
brated to deliver 40 gpa. The ambient temperature at the time of application 
on July 7 was 62 F, the relative humidity was 60%, and the soil temperature 
at 4 inches was 68 F. On July 24 the ambient temperature was 65 F, the rela
tive humidity was 60%, and the soil temperature at 4 inches was 72 F. The 
soil at the study site is a Greenleaf-Owyhee silt loam with 1% OM and a pH of 
7.5. Treatments were replicated 4 times in a randomized complete block 
design. 

Percent weed control and crop stand were determined from species counts 
taken within two 5 by 1 ft. quadrats per plot on August 3, 1978. Numbers of 
plants obtained by this count were compared to similar counts taken in the 
untreated check plots. Dry bean yield was determined from weights of dry 
beans harvested from 15 ft. sections of 2 rows per plot on October 20, 1978. 

Preplant incorporated treatments of alachlor at 2.5 and 3 lb ai/A and 
alachlor plus trifluralin or dinitramine at 2.5 plus 0.5 or 2.5 plus 0.33 lb 
ai/A, respectively, resulted in 91% or better control of hairy nightshade, 
100% control of redroot pigweed, and 98 % or better control of barnyardgrass, 
with correspondingly high bean yields. Single postemergence applications of 
bentazon at 1 lb ai/A, alone or with a wetting agent, resulted in poor 
control of broadleaf weed species, and poor control of barnyardgrass as 
expected. Split applications of bentazon, each at 1 lb ai/A . alone or with a 
wetting agent, resulted in 83% or better control of hairy nightshade and red
root pigweed, but did not increase cont r ol of barnyardgrass over that control 
obtained from single applications of bentazon. Treatments of R-40244 at 
0. 25, 0.5, and 1 lb ai/A resulted in high levels of crop phytotoxicity and 
substantially low bean yields. Hand-weeding did not result in bean yields 
that were substantially greater than yields obtained as results of several 
preplant incorporated herbicide treatments . This is strong evidence in 
support of the fact that early preemergence weed control is important for 
high bean yield production. (SW Idaho Research and Extension Center, Parma, 
10 83660). 
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s of several and herbicides on weed control 

Percent 

stand 

Drv bean yield 

1 

2656 119Alach10r 2.5 100 100 100 93 

A1ach1or 3.0 93 100 98 78 2770 120 

lor + 
in 2.5+0.5 91 100 100 68 3054 139 

A1ach1or + 
2.5+0.33 93 100 100 78 2725 126 

R-40244 0.25 38 82 48 70 2281 103 

R-40244 0.5 18 94 70 51 2302 107 

R-40244 LO 51 97 88 30 2093 96 

EPTC + 
Tri fl urali n 2.0+0.5 76 75 100 56 2731 120 

EPTC + 
2.0+0.33 75 100 100 69 2868 129 

EPTC + 
Dinitramine 2.0+0.5 68 100 100 90 2774 125 

EPTC + 
Pendimetha1in 2. O+L 0 56 100 100 86 2868 129 

Pendimetha1in La 69 97 100 94 3128 144 

EPTC + 
Proflura1in 2.0+1.0 100 100 81 2522 113 

http:2.0+0.33
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Effects of several preplant incorporated and post emergence herbicides on weed control in pinto beans (cont.) 

Percentage weed control Percent Dry bean yield 
Rate hairy redroot barnyard- crop Percent 

Treatment lb ailA nightshade Eigweed grass stand lb/A of check 

Profluralin 1.0 83 100 100 86 2690 118 

Vernolate 3.0 69 100 100 87 2900 129 

Vernolate + 
Dinitramine 2.0+0.33 95 100 100 85 2535 114 

Vernolate + 
Trifluralin 2.0+0.5 88 100 100 78 2422 III 

Metolachlor 2.0 72 94 89 85 2625 117 

Metolachlor + 
EPTC 1.5+3.0 92 96 100 81 3148 143 

N 
(J"l 

Cycloate 3.0 75 63 78 79 2868 128 

*Bentazon 1.0 48 12 20 84 2179 102 

1/*Bentazon + WA- 1.0 26 3 42 87 2542 115 

*Bentazon/ 2/ 
Bentazon- 1. 0/1. 0 83 98 38 83 2544 102 

*Bentazon + WAf 
Bentazon + WA 1.0/1.0 86 84 26 79 2233 116 

hand-weeded check 100 100 100 86 2953 135 

untreated check 100 2267 100 

* post emergence applied 
1/ wetting agent = Citowett Plus @ 0.25% v/v 
2/ split applications, 17 da.ys apart; once on July 7, next on July 24, 1978 
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Windgrass control in blue~as~~_~cL-.f~~::...l<!.~. Le e . G. A ., G. A. Mundt, 
and W. S. Belles. Windgrass is becoming a major problem in blue grass seed 
production fields in northern Idaho. This study was conducted to determine 
the feasibility of applying herbicides in late spring for windgrass control. 
The study was initiated a t Tens e d, Idaho, when the wind g r ass wa s 1 to 2 
inches tall and the bluegrass was starting into the early boot stage on May 
1, 1978. Each plot was 9 ft. by 30 ft. in size and each treatment was 
replicated three times in a randomized corl'1)lete block design. The herbicides 
we re applied with a knaps a ck sprayer equipped with a three nozzle boom and 
calibrated to deliver 40 gp a total carrier. At the time of herbicide 
applica tion, the air temperature was 59 F, soil temperature was 56 F and the 
relative humidity was 65 percent. The soil type at the location is a Taney 
silt loam. 

Although the herbicide treatments were applied when the crop was in a 
susceptible stage of growth, there was not an extreme level of crop vigor 
redu c tion. MSMA at 4.0 and 6.0 Ib/A and buthidazole at .375 Ib/A resulted 
in the most effective control of windgrass. Higher rates of MSMA did 
suppress the bluegrass seed production. The highest yield was recorded in 
areas treated with buthidazole (Idaho Agric. Exp. Sta., Moscow). 

Effect of Windgrass Control in Bluegrass Seed Fields 

% % 
Crop Vigor Windgrass 

Treatment Rate Reduction Control lb/A 

MSMA 3.0 6.7 6.7 c 383 

MSMA 4.0 0.0 56.7 ab 381 

MSMA 6.0 10.0 66.7 a 232.3 

MSMA 9.0 3.3 36.7 b 132 .7 

diclofop 1.0 6. 7 30.0 bc 423.3 

diclofop 1.5 13.3 36.7 b 387.3 

buthidazole .375 10.0 58.3 ab 522 

R-40244 .75 10.0 6.7 c 238.3 

Check 0 482.3 
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Preemergence herbicide treatments for control of field sandbur in 
sprinkler-irrigated corn. Humburg, N. E. and H. P. Alley. Preemergence 
applications of herbicides for control of field sandbur in center-pivot 
irrigated corn were made on May 25, 1978, near Lusk, Wyoming . Three rep
lications of 9 by 25 ft plots were arranged in a randomized complete block 
design. Herbicides were applied to the dry surface of sand soil (89.6% 
sand, 7.0% silt, and 3.4% clay) of 1.0% organic matter and pH 7.2. Soil 
temperatures were 110 and 80 F for the surface and I-in depth, respectively. 
Corn was planted May 22 in 30-in rows. 

Plant counts were made June 22 for determination of weed control. 
Principal weed species were field sandbur, prostrate pigweed and redroot 
pigweed with respective populations of 31.0, 2.7 and 0.6 plants per ft of 
row in a 6-in band centered over the corn row. Pigweed was totally con
trolled by all herbicide treatments. Control of field sand bur ranged 
from 2 to 43% and sandbur was tompetitive with corn in all plots. 

Visual evaluations of field sandbur control were made on September 
7, 1978. Rating averages in September were more consistent with rate of 
herbicide applications than were the count averages of June 22. CP-55097 
and combinations containing atrazine were more effective than most single
herbicide treatments. Corn height at the t i me of observation in September 
was influenced primarily by degree of field sandbur control. (~~yoming 
Agric. Exp. Sta., Laramie 82071, SR 915). 
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Preemergence herbicide treatments for control of field sandbur in sprinkler-irrigated corn. Lusk, Wyoming 

Sandbur control ?:.../Rate June 22 Sept. 7 
Herbicide 11 lb ai/A % % 

alachlor 3.0 22 50 

alachlor 4.0 21 40 

a1a c h 1,0 r + I a t Y1 a z i. n e (4 L ) 2.0 + 1.0 29 62 

alachlor + atrazine (4) 2.0 + 1.0 41 67 


metolachlor 2.0 41 33 

metolachlor 4.0 21 50 

metolachlor 6.0 2 80 


N 
C::> 	 metolachlor/atrazine 1.25 + 1.0 12 82 


metolachlor/atrazine 1.5 + 1.2 18 83 

metolachlor/atrazine 1.75+1.4 43 82 

metolachlor/atrazine 2.0 + 1.6 4 93 


CP-55097 	 2.5 11 77 

CP-55097 	 3.0 6 80 


Check 	 0 0 
plants / f t of pow.. 6-in band 	 31. 0 

lIHerbicides applied May 25, 1978. 

f/Plant counts June 22, 1978. Visual evaluation September 7, 1978. 

]JStand counts June 22, 1978. Visual injury evaluations June 22, 1978; 0 


visual average September 7, 1978; corn in early milk stage. 
= none, 

Stand 
% 

100 

90 

86 

95 


95 

100 

95 


100 

90 

95 

90 


86 

81 


100 

1. 4 


Corn'1J 

Injury 

0-10 


0.3 
1.0 
0.0 
0.3 

0.0 
0.6 
2.0 

1.0 
1.3 
0.3 
1.3 

2.0 
2.3 

10 = complete kill. 

Height 
ft 

6.5 
6.3 
6.8 
6.8 

5.8 
6.3 
6.5 

6.5 
7.0 
6.7 
6.7 

6.5 
6.3 

3.8 

Height as 



Preemergence herbicide treatments for green foxtail control in 
sprinkler-irrigated corn. 11umburg, N. E. and H. P. Alley. Research 
plots for evaluating preemergence herbicide treatments were under surface
line sprinkler irrigation at the Torrington Agricultural Substation. The 
9 by 25 ft plots were replicated three times in a randomized complete block 
design. Corn was planted in 36-in rows on May 11, 1978. The soil was 
sandy loam (68.0% sand, 23.8% silt, 8.2% clay, 1.6% organic matter and pH 
7.2). Herbicides were applied May 12 to soil that was dry to 0.5-in depth. 
A knapsack sprayer with a six-nozzle boom was used to apply herbicides 
full coverage in 40 gpa water solution. 

Weed and corn stand counts were made June 26, 1978. The principal 
weed species was green foxtail. Six of the 24 herbicide treatments gave 
complete control of foxtail. The lowest application rates of buthidazole, 
0.062 and 0.125 lb ai/A, and cyanazine at 1.5 lb ai/A gave markedly less 
control of green foxtail than other treatments . Buthidazole at rates of 
0.187,0.25 and 0.375 lb ai/A and buthidazole at 0.125 and 0.187 lb ai/A 
in combination 0ith alachlor severely damaged corn stands. 

Plots were visually evaluated on October 12, 1978. Treatments that 
gave less than average control of green foxtail included metolachlor at 
1.5 lb ai/A, cyanazine at 1.5 lb ai/A and buthidazole at all rates applied. 
Where corn stands were greatly reduced late summer foxtail control was poor , 
although control might have been good when weeds were counted in June. 
(Wyoming Agric. Exp. Sta., Laramie 32071, SR 916), 
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metolachlor 

ici tments 	 i1 control in nkler-i i on corn. n ng 

te 

rbicide!:l lb ai/A -June 12 % 


1.5 95 57 100 
lor 2.0 100 90 91 
lor + i ne (4L) 1. + 1.0 97 93 
or + atrazine (4L) 1.5 + 1.2 91 
or + ine ( 1. + 1. 
or + cyanazine ( 1.5 + 1.5 91 

alachlor + i ne ( 2.2 + 1. 3 93 
ali'lchlol" ine ( ) 2.5 + 1.5 

lor 
ine 

+ cyanazine (4L) 2.0 + O. 91 
(4L) + atrazine 1.0 + 0.5 91 
(4L) 1.5 

e 
e 

( O. 23 
( ) 0.125 60 
(50WP) O. 82 53 
( ) O. 27 9 
( ) O. 5 

i e ( ) + alachlor O. + 1. 5 	 63 
buthi e ( ) + al lor 	 O. + 1. 5 
buthidazo e (50WP) + al lor O. + 1.5 	 23 

atrazine 	 ) 1.0 100 
) 1.5 

2. 	 91 
2.5 
3.0 

Check 0 a 100 
4.3 	 1.5 

?J counts June ~ 1978. Visual evaluations tober 



Preplant incorporated herbicide treatments in furrow-irrigated corn. 
Humburg, N. E. and H. P. Alley. Herbicides were applied May 11, 1977, 
at the Torrington Agricultural Substation for evaluation as preplant in
corporated treatments. Incorporation with a finger-tine harrow occurred 
between 0.3 and 0.7 hr after application. Herbicides were applied in 40 
gpa of water solution with a six-nozzle knapsack sprayer. The 9 by 30 ft 
plots were replicated three times in a randomized complete block design. 
The soil was sandy loam (64.0% sand, 26.8% silt and 9.2% clay) with 1.6% 
organic matter and pH 7.0. Corn was planted May 12, 1978, in 36-in rows. 

Corn stand and weed populations were determined on June 27, 1978. 
Marked stand reduction resulted from treatments of R-40244 at 1.0 lb ai/A 
and CP-55097 at 3.0 lb ai/A. Stunting of corn was observed in all plots 
treated with R-40244, but recovery was complete. Kochia was controlled by 
all treatments but cyanazine + atrazine at 1.0 + 0.5 lb ai/A and 
metolachlor at 1.5 lb ai/A. Control of hairy nightshade, the predominant 
weed species, ranged from 86 to 100%; no herbicide or herbicide combina
tion showed a distinct lack of activity against nightshade. All but two 
treatments provided greater than 90% control of green foxtail; R-40244 
at 1.0 lb ai/A and EPTC + atrazine at 4.0 + 1.0 lb ai/A controlled 73 and 
82% of the green foxtail, respectively. All treatments gave 90% or better 
control of green foxtail at the end of the growing season. (Wyoming Agric. 
Exp. Sta., Laramie 82071, SR 917). 
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~Jeed contro 1 corn stand resul nq from preplant i herb; ci . Torri ng 

lb ai .!::!ci kochia 

i ne 

1. 

(4L) 1.0 + 0.5 80 97 100 91 


(4L) o. + 2.0 100 100 
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Weed control and field corn tolerance with preplant incorporated 
herbicides. Orr, J.P. The herbicides listed in the following table 
were applied preplant incorporated June 2, 1978. Applications were made 
on a clay soil with less than 1 percent organic matter at Consumnes City 
College . 

All herbicides were applied with a double nozzle C02 sprayer in a 
total volume of 25 gpa. The plots were 2 rows by 25 feet, randomized 
with four replications. Treatments were incorporated with a power tiller, 
L-shaped knives 1.75 inches deep. The trial was planted on beds and 
furrow irrigated. 

All herbicides tested gave good to excellent barnyardgrass control. 
AC-206784 gave poor control of redroot pigweed at rates of 3.0 to 6.0 lbs 
per acre. Metolachlor was weak on pigweed at 2.5 lbs per acre. 

The field corn showed good tolerance to most of the treatments except 
for R-40244 which gave a moderate vigor reduction plus bleaching of the 
lower leaves at rates of 0.5 to 1.0 lbs per acre . (Cooperative Extension, 
University of California, Sacramento, 95827.) 
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Weed control and field corn tolerance with preplant incorporated herbicides 

11Weed control 
Field corn Field corn 

Redroot stand vigor 
Treatments lb/A pigweed Barnyardgrass reduction reduction 

AC-206784 4E 3.0 3.3 10.0 0.0 0.6 

AC-206784 4E 4.0 3.3 10.0 0.3 0.3 

AC-206784 4E 5.0 0 . 0 10 . 0 1.0 1.3 

AC-206784 4E 6.0 5.0 9.9 0.3 0.6 

metclachlor BE 2.5 7.0 10.0 0.3 0.0 

metolachlor + atrazine 3.6 10.0 10.0 1.0 1.0 

metalachlor + atrazine A90 2+1.6 10.0 10.0 1.6 1.6 
w 
.j::> alachlor 4E + atrazine A90 2.5+1. f: 9.3 10.0 1.6 1.3 

metolachlor + cyanazine 2+2 10.0 10.0 0. 0 1.3 

alachlor + cyanazine 3+2 10.0 10.0 0.0 1.0 

R-40244 2E 0.5 9.9 10 . 0 0.0 2 . 3'~ 

R-40244 0.75 6.0 9.3 1.6 2.0 i,* 

R-40244 1.0 10.0 9.9 1.6 2.3** 

alachlor 4E 3.0 10.0 10.0 0.0 0.0 

control 0.0 0.0 0.0 0.0 

EPTC 6.7E 3.0 8.3 B.3 0.0 0.0 

11 Evaluated July 7, 1978. 
,', Lower leaves of corn bleached moderately
** Lower leaves of corn bleached severely 



Evaluation of seven herbicides, alone and in combination, for weed 
control and crop tolerance in field corn. COleman-Harrell, M. E., G. A. Lee, 
and E. P. Eldredge. A field study was established at Parma, Idaho, to deter
mine the effectiveness of seven preplant incorporated herbicides for control 
of redroot pigweed, hairy nightshade, and barnyardgrass, and to determine the 
tolerance of field corn to the herbicide treatments. Herbicides were broad
cast applied in water on a preirrigated field, on June 13, 1978, with a knap
sack sprayer, calibrated to deliver 40 gpa. The ambient temperature at the 
time of application was 64 F, the relative humidity was 56%, and the soil 
temperature at 4 inches was 64 F. Herbicides were incorporated by operating 
a disk at 4 mph and 6 inches deep, across the direction of herbicide applica
tion, and then by operating a Lely roterra with the direction of application. 
Corn was planted 2 inches deep on 30 inch rows, with an intrarow spacing of 
2.5 inches, on June 15, 1978. The corn was furrow irrigated from gated pipe. 

Treatments were replicated 3 times in a randomized complete block design. 

The soil at the study site is a Greenleaf-Owyhee silt loam with 1% OM and a 

pH of 7.5. 


Percentage weed control and crop stand were determined from species 
counts within two 5 by 1 ft. quadrats per plot, taken on July 31, 1978. 
Numbers of plants obtained by this count were compared to similar counts 
taken in the untreated check plots. Corn foliage biomass yield was deter
mined from green weights of foliage biomass harvested from 1 m of row per 
plot, on August 1, 1978. Grain yield was determined from weights of cobs and 
kernels, harvested from 15 ft. of row per plot, on October 23, 1978. 

Several herbicide treatments resulted in 90% or better weed control with 
adequate crop tolerance. Treatments of alachlor plus atrazine at 2 plus 1 
lb ai/A resulted in 100% weed control of all 3 species, and displayed a high 
degree of crop selectivity as substantiated by crop stand counts, foliage 
biomass, and grain yield. Treatments of metolachlor plus cyanazine at 1.5 
plus 1.5 lb ai/A and metolachlor plus atrazine at 2 plus 1 lb ai/A resulted 
in substantially better weed control than treatments of metolachlor at 2 lb 
ai/A alone, but crop tolerance to the tank-mix treatments decreased markedly. 
Applications of butylate and R-25788 plus atrazine at 4 plus 1.25 lb ai/A 
provided 100% control of redroot pigweed, 95% control of barnyardgrass, and 
98% control of hairy nightshade, with correspondingly high foliage biomass 
and grain yields. (SW Idaho Research and Extension Center, Parma, 10 
83660). 
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Percentage weed control and corn yield as a result of prep1ant incorporated herbicide treatments 

Percentage weed control Percent Foliage biomass Yield 
Rate redroot barnyard hairy crop percent percent 

Treatment 1b ai/A pigweed grass nightshade stand lb/A of check 1b/A of check 

A1achlor 2.5 100 100 100 93 19,963 107 3,586 222 

A1ach10r 3.0 100 100 100 101 22,554 122 3,360 202 

A1ach1or + 
Atrazine 2.0+1. 0 100 100 100 110 20,336 110 3,624 214 

A1ach10r + 
Cyanazine 1.5+1.5 93 91 96 88 24,763 133 3,263 196 

EPTC + 
R- 25 788"!/ 3.5 47 72 91 94 21,953 118 2,489 154 

Meto1ach10r 2.0 66 100 90 99 22,589 123 3,016 183 
......... 

w Meto1ach10r + 
(j) Cyanazine 1.5+1.5 100 100 100 94 20,283 110 2,575 161 

Meto1ach10T + 
Atrazine 2.0+1.0 100 100 100 98 21,602 117 2,642 165 

Butylate +2/ 
R-25788 - 3 . 5 83 95 56 108 20,162 109 1,821 112 

Butylate + 
R-25788 + 
Atrazine 4.0+].25 100 95 98 104 19,849 108 2,704 169 

Verno1ate 3.5 99 98 89 100 20,450 III 2,446 145 

Untreated check 100 18,573 100 1,628 100 

.!.I "Eradicane" as formulated by Stauffer Chemical Co. 

2/ "Sutan +" as formulated by Stauffer Chemical Co. 
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of water and, therefore, suggested ury (less 
at the lower amount of water. These results would suggest 

that 1/8 inch of initial irrigation was 
fen on this soil type. (Univers of California, 
9240 S. Riverbend Avenue, Parlier, CA 9 

The effect of initial on the act of luorfen 
in a Hanford fine sandy loam as measured with cotton, milo, and 
sugar beets. 

for 

1 2" 

Herbicides lb/A Cotton Milo Beet Cotton Milo Beet Cotton Milo Beet 

Oxyf1uorfen 1 9.7 4.3 3.3 7.7 5.7 0.7 8.7 6.3 1.0 

f1uorfen 2 7.7 2.3 0.3 7.0 1.7 0.0 8.0 3.7 0.3 

Oxyf1uorfen 4 5.0 0.3 0.0 3.7 0.0 0.0 4.0 0.3 0.0 

Check 9.0 9.3 9.3 9.0 9.3 7.7 8.7 10.0 8.3 

1/ of 3 ions. Based on 0 to 10 scale where 0 = no 
stand and 10 and best stand. Treated and initial 
irrigation  Seeded and uniform -- 8/18/78. 
Evaluated 10 
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The effect of initial irrigation on the activity of oxyfluorfen 
in a Hanford fine sandy loam as measured by weed control. 

Average Weed Control Rating~/ 
1/8" 1/2" 2" 

Fiddle All Other Fiddle All Other Fiddle All Other 
Herbicides lb/A neck weeds neck weeds neck weeds 

Oxyfluorfen 1 9.7 9.3 10.0 10.0 9.3 9.7 

Oxyfluorfen 2 9.3 9.7 10.0 10.0 10.0 10.0 

Oxyfluorfen 4 10.0 9.7 10.0 10.0 6.0 10.0 

Check 2.7 4.0 4.7 5.0 10.0 7.0 

1/ Average of 3 replications. Based on 0 to 10 scale where 0 = no effect 
and 10 = complete weed control. Treated and initial irrigation 
7/18/78. Seeded and uniform irrigation - 8/18/78. Evaluated 
10/13/78. 
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Fluridone for control of purple nutsedge in cotton. Heathman, E. S. 
This test evaluated Fluridone for the control of purple nutsedge and its sel
ectivity to cotton. This test was established on the Yuma Valley Experiment
Station on a clay loam soil. The herbicides were applied to the soil with a 
compressed air sprayer in 30 gpa water full coverage. The herbicides were 
applied April 5, 1978 after the soil was plowed and disced. The treated area 
was double disced again, furrowed out, preirrigated, mulched and planted a
bout April 15. The DPL 16 cotton was planted in moisture 1 rowan each 40 
in. bed. The beds were 5 in. high and the herbicide was mixed into about 8 
in. of soil. Plot size was 4 beds 25 ft. long with 4 replications. 

The purple nutsedge infestation covered about 75% of the test area. The 
cotton was planted at a latter date then normal for this area. The cotton 
grew faster than the nutsedge so competition was not a problem. Fluridone 
controlled purple nutsedge after the shoots emerged. New shoots emerged un
til the cotton shaded the rows and middles. Evaluation of purple nutsedge 
control was difficult due to the constant emergence of new shoots as the old 
plants died. Cotton stand evaluations were made May 19 when the cotton had 
2 to 4 leaves. 

Harvest was October 18 with a 2 row picker for the center 2 beds of each 
plot. One replication was lost for harvest due to heavy foot traffic passing
through the test area from the U.S.-Mexican border. Fluridone gave accept
able control of purple nuts edge at 0.8 ai/A or more. The stand of cotton was 
not effected by any treatment. Fluridone at 2.0 ai "Ib/A severely stunted 
cotton early in the season and reduced yields. (Plant Sciences Department, 
University of Arizona, Tucson, AZ 85721) . 

Cotton seedlings per ft. of row, %cotton stunt May 19, %control of purple
nutsedge August 10 and yield of seed cotton in pounds per acre October 18 

Treatment 1b/A Cotton seedlings %Cotton %Control Yield of* 
per ft. of row stunt puq~l e nutsedge seed cotton 

Fluridone 0.2 2.7 0 0 2744 a 
Fluridone 0.4 3.8 0 77 2816 a 
Fluridone 0.8 3. 3 15 90 2772 a 
Fluridone 1.0 2.7 20 85 2706 a 
Fluridone 2.0 2.6 42 95 2156 b 
Trifl ura1 in .75 3.3 15 0 2794 a 
Trifl ura lin 0.751. 

Fluridone 
+ 

0.2 J 
3.3 15 15 2816 a 

Check 3.6 0 0 2684 a 

* Means in the same column followed by the same letter are not significantly 
different at the 5% level of probability. 
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Weed control systems for zero-til planted spring grain. Schirman, Roland 
and Donn Thill. Continued testing of weed control systems that might enable 
increased annual cropping in regions with long term precipitation records of 
35 - 45 cm were conducted in 1978. The objective of this study is to reduce 
the number of times fallow occurs in a crop rotation by use of spring cereals 
direct planted into the previous crop residue. Earlier trials had indicated 
such systems superior to tillage through more efficient moisture storage and 
increased versatility of the spring planting operation. 

Pre-plant herbicides were applied to undisturbed winter wheat stubble 
(Ewan site) or spring wheat stubble (Dusty site) on March 21 or 17,1978. 
Spring wheat (Fielder) and spring barley (Steptoe) were seeded March 23 and 24. 
Post emergence treatments were applied May 5, 1978. Starter fertilizer was 
placed with the seed and additional nitrogen was surface applied as ANS at 
seeding. Visual rating of weed control and crop injury was made during the 
growing season and yield estimates taken at maturity with a small plot combine 
and are shown in the following table. 

Weed growth at the time of treatment at the Ewan site had a 90% ground 
cover of tillered downy brome and scattered plants of tansy mustard and volun
teer wheat. The Dusty site had l"imited volunteer wheat but a moderate stand 
of broadleaves including miners lettuce, jagged chickweed, pricklY lettuce 
and prostrate knotweed. The only weed of significance to emerge post planting 
was Russian thistle at the Dusty site. 

All pre-plant treatments except the glyphosate - metribuzin combination 
at the Ewan site gave total control of existing vegetation. The possibility 
of partial inactivation of the glyphosate by the metribuzin carrier is sug
gested. Acceptable control of broadleaf weeds emerging post plant was attained 
by both pre-plant metribuzin and post-plant bromoxynil. Inadequate stands 
developed in either location to evaluate efficacy of treatments designed for 
wild oat control. The only crop injury noted was a cosmetic effect on barley 
of the treatments containing diclofop. (USDA-SEA-AR, Western Region, Pullman, 
WA 99164.) 
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1978 grain yields for zero-til spring wheat and barley 
at two Washington locations 

Rate Wheat Barley 
Herbicide kg/ha Dusty Ewan Dusty Ewan 

Glyphosate (PP)l/ 0.56 3215 a~ 2213 a 3302 ab 2432 a 

G1yphosate + 0.43 + 
metribuzin (PP) 0.56 3179 a 1281 b 3501 ab 1561 bc 

G1yphosate + 0.43 + 
metribuzin (PP) 0.56 
difenzoquat (Post) 1. 12 2844 a 1233 b 3379 ab 1203 c 

G1yphosate (PP) 0.56 + 
bromoxynil (Post) 0.43 3279 a 2090 a 3458 ab 2354 a 

G1yphosate (PP) 0.56 
bromoxyni1 + 0.43 + 
dic1ofop (Post) 1. 68 3051 a 2024 a 3115 ab 1939 ab 

G1yphosate (PP) 0.56 
bromoxyni1 + 0.43 + 
di c1 ofop + 1. 12 + 
barban (Post) 0.28 3066 a 2111 a 3212 ab 2327 a 

G1yphosate (PP) 0.56 
bromoxynil + 0.43 + 
difenzoquat (Post) 1. 12 2929 a 1986 a 3158 ab 2464 a 

G1yphosate (PP) 0.56 
bromoxyni1 + 0.46 + 
difenzoguat + 0.84 + 
barban (Post) 0.28 2911 a 2060 a 3518 a 2602 a 

G1yphosate (PP) 0.56 
buthidazole (Post) 0.21 3069 a 1995 a 3405 ab 2478 a 

Glyphosate (PP) 0.56 
buthidazole (Post) 0.43 3043 a 1886 a 3072 b 2453 a 

G1yphosate + 0.43 + 
oxyfluorfen (PP) 0.56 2929 a 1988 a 3469 ab 2240 a 

l/pp = pre-plant; Post = post-emergence to crop and weeds. 

~Treatments within columns, followed by like letters, are not signifi 
cantly different at the 5% level of probabil ity according to Student-Newman
Keul l s Multiple Range Test. 
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Full season versus integrated herbicide-tillage fallow. Schirman, Roland 
and Donn Thill. Under northwest climatic conditions the use of fallow to 
store adequate amounts of soil moisture for the production of winter wheat is 
a standard practice in regions receiving less than 40 cm annual precipitation. 
When vegetation is controlled totally by tillage the maintenance of adequate 
surface residue to reduce the erosion potential is difficult. It has also 
been demonstrated that the water storage efficiency is often improved if the 
initial tillage is delayed until after the major winter precipitation has 
occurred. This trial was designed to evaluate selected herbicides as poten
tial tools for delayed tillage or full season fallow. 

A s ite in the 30 to 36 cm precipitation zone of eastern Washington (near 
Starbuck) was treated with selected herbicides in November 1976, January and 
March 1977. Tillage was initiated on one half of each plot on April 19, 1977 
by disking. Weed control during the remainder of the fallow period was main
tained by rodweeding the tilled block and with blan ket treatment of the non 
tilled area with 0.84 Kg/ha glyphosate. Visual estimates of weed control were 
made throughout the season. 

Vegetation at the time of the November treatment was in the cotyledon to 
2 leaf stage of growth. Precipitation during the winter months was only 6 cm 
compared to a normal year of 20 to 25 cm. The growth of vegetation was mini
mal prior to the April tillage. Nugaines winter wheat was planted September 23, 
1977 following rains that occurred in early September. Yield estimates were 
taken with a small plot combine. 

Under the drought conditions that limited growth during the winter months 
no differences between herbicide treatments as measured by grain yield were 
observed. Although not statistically significant the trend for higher yield 
on the tilled area did occur. In years that early rain does not occur , these 
differences have been greater. Buthidazole is the only herbicide that approached 
season long vegetation control without crop injury . This trial demonstrates 
that tillage can be both delayed and the number of operations reduced by the 
use of the proper herbicide. (USDA-SEA-AR, Western Region, Pullman, WA 99164.) 
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Table 1. Winter wheat grain yields for full herbicide 
versus integrated herbicide-tillage fallow. 

Herbicide Rate Grain ~ields, kg ha -1 II 
Treatment kg ha -1 no-till ti 11 ed 

Atrazine 0.56 3134 ab 3646 a 

Cyanazine granules 2.69 3537 ab 3642 a 

Atrazine 0.29+ 

cyanazine 2. 24 3353 ab 3458 ab 

Buthidazole 0.84 3292 ab 3420 ab 

Buthidazole 1.68 3379 ab 3847 a 

Metribuzin 0. 56 2939 ab 3520 ab 

Napropamide 1.12 3090 ab 3447 ab 

Napropamide 2.24 3285 ab 3599 ab 

Oxyfl \Jorfen 0. 43 2721 ab 3265 ab 

Oxyfl uorfen 0.84 2984 ab 3366 ah 

Amitrol 0.56+ 

2,4-0 (ester) 1.12 2956 ab 2788 b 

Amitrol 0.56+ 

Atrazine 0. 56 3775 a 3479 ab 

PPG-135 3.36 2613 b 3231 ab 

Paraquat 0.56 3333 ab 3677 a 

Glyphosate (early) 0.43 32 97 ab 3262 ab 

Glyphosate (1 ate) 0.43 3397 ab 3099 ab 

II Means within columns followed by like letters are not signifi
cantly different at the 5% level of probability according to 
Duncan's New Multiple Range Test . 
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Weed control in zero-tillage winter barley. Schirman, Roland and 
D. C. Thill. In the annual cropping region of southeastern Washington and 
adjacent areas, alternate management systems, such as zero-tillage plantinq 
of winter wheat and barley, are being developed to reduce soil losses and 
to improve water quality. The control of winter annual grass and broadleaf 
weeds are a major problem in zero-tillage fall plantings. The purpose of 
these studies was to evaluate the efficacy of several herbicides or herbi
cide mixtures applied at various stages of crop and weed development in zero
tillage winter barley. 

Two experiments were established in cooperator fields. One, located 
27 kilometers north of Pullman, Washington, was designed to study the 
influence of post-emergence herbicide applications on weed control in winter 
barley (Table 1). 'Kamiak' barley was planted in mid-August into undisturbed 
spring barley stubble with a commercial double-disk, no-till drill. Prior 
to planting, no preplant herbicide application was made. On October 12, 
1977, fall herbicide applications were made broadcast, post-emergence to the 
crop and weeds with a backpack sprayer. The barley was in the 2 to 3 leaf 
growth stage. Weed species present and their growth stage were, respectively, 
volunteer spring barley (2 to 3 tillers), henbit (seedl ing), and flixweed 
(seedling). Spring herbicide treatments were applied on March 10, 1978, 
when the crop had 3 to 6 tillers. Weed species present and their growth 
stage or size were, respectively, henbit (f1owering), gromwell (5 to 8-cm 
diameter rosettes), and flixweed (5 to 8-cm diameter rosettes). 

The other experiment, located approximately 25 kilometers south of 
Pullman, was designed to study the efficacy of preplant and post-emergence 
herbicide treatments on weed control in winter barley (Table 2). 'Boyer' 
barley was planted on October 20, 1978, with a commercial double-disk, no
till drill. Prior to planting~ the entire field was commercially treated 
with a tank mix of 0.56 kg ha- l paraquat plus 1.12 kg ha- l 2,4-0. On 
October 17, 1977, all preplant herbicide treatments were applied. Weed species 
present and their growth stage or size were, respectively, volunteer spring 
barley (2 to 3 tillers), henbit (2 true leaves), and common chickweed (4 to 
6 leaves). At the time of application, all weed species were showing various 
signs of chlorosis and neucrosis from the paraquat plus 2,4-0 application. 
Spring herbicide treatments were applied on March 10, 1978, when only about 
5% of the crop was emerged and in the 1 to 2 leaf stage. Weed species and 
their stage of growth or size were, respectively, volunteer spring barley 
(4 to 6 tillers, 31 em tall), common chickweed (stems 5 to 10 cm long), and 
henbit (bud). 

In both experiments, each treatment was replicated 4 times with 3 by 8-m 
plots. Visual observations of weed control and crop injury were made through
out the growing season. Grain yields were determined by harvesting individu
al plots with a small plot combine. 

All post-emergence herbicide treatments on Kamiak barley resulted in 
increased grain yields in comparison to the untreated check (Table 1). All 
fall-applied treatments generally gave good season-long weed control and 
little visual crop injury. Likewise, the spring-applied treatments, except 
metribuzin which was notably weak on flixweed, resulted in good control of 
the species present. 

145 




Late planti ,slope , and heavy crop residues, w in 
adversely cold s 1 ratures, delayed of winter 
until d-March to early-April. Where herbici were fall a lied. con
trol was lly adeq over the winter peri and yields superior in 
comparison to sprin applied treatments ( ble 2). Where spring herbici 

tments were app ied, weed populations were dense and their growth 
rank, which resul in poor weed control and yi ds at rates 
tested. Oxy uorfen applied preplant was the only treatment th showed 
noticeable crop injury. In this case, stands were reduced 80 to 90% com

with untrea check. 

Overall, 11 a ications me buzin, applied either preplant or 
st-emergent, resul in superior grain yields. Where ixweed was a 

major weed problem, tank mix combinations metribuzin plus terbutryn or 
linuron resulted in better weed control than metri zin alone. (Western 
Region, ience a Educa on Admin; on, USDA-AR, Pullman, ~JA 99164.) 



Table 1. Grain yield, crop injury, and selective, post-emergence broadleaf 
weed control in no-till winter barley 

GrainY March 10, 1978 May 2,1978 
Herbicide Rate_ l yield_ l Crop Henbit Gromwell flixweed 
treatment kg ha kg ha injury control control control 

Metribuzin (F)~ 0.43 7619 a 9. 0 8.8 7.8 

Buthidazole (F) 0.43 7072 ab 1.5 8.8 6.5 8.3 

Buthidazole 
MCPA (F) 

0.21 
0.56 

+ 
6651 b 1.3 9.0 9.0 9.0 

Bromoxyn il (F) 0.43 6609 bc 1.3 6.5 8.8 8.8 

Linuron 
met r i buz in (F) 

0.84 + 
0.22 6525 bc 1.3 9.0 9.0 9.0 

Diuron 
metri buzi n (F) 

0.90 + 
0.22 6441 bc 1.5 9.0 9.0 8.8 

Terbutryn 
metribuzin (F) 

1 . 12 
0.22 

+ 
6441 bc 2.0 9.0 9.0 6.0 

Bromoxynil 
MCPA (5) 

0.21 
0.21 

+ 
6441 bc 1.0 1.0 3.0 9.0 

Diuron 
metribuzin (5) 

0.45 + 
0.11 6398 bc 1.5 3.0 7.0 9.0 

Linuron 
metribuzin (5) 

0.28+ 
0.11 6230 bc 1.0 3.0 3.8 8.5 

Untreated 5809 c 1.0 1.0 1.0 1.0 

l/Means followed by like letters are not significantly different at the 
5% level of probabi l ity according to Duncan's New Multip le Range Test , 

~/F = Fall-applied; S = Spring-applied herbicide treatments . 

l/Efficacy rating technique : 1 = 0 to 10% crop in j ury or weed contro l ; 
9 = 90 to 100% crop injury or weed control . 
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Table 2. Grain yields, and pre- and post-emergence weed control in no-till 
winter barley 

" . 1 / \:lral n- Volunteer Common 
Herbicide Ra te _1 yield_ l spring barley chickweed Henbit 
treatment kg ha kg ha control contro 1 control 

PREPLANT 

metribuzin 0.43 2878 a 6.s?J 9.0 9.0 

Terbutryn 0.90 + 
metribuzin 0.22 2898 a 8.0 9.0 9.0 

Linuron 0.84 + 
metribuzin 0.22 2585 a-c 8.0 9.0 9.0 

Oxyfl uorfen 0.56 647 e 9.0 7.3 9.0 

Buthidazole 0.43 2713 ab 3.3 5.8 9.0 

POST-Et~ERGENCE 

Terbutryn 0.45 + 
metribuzin 0.11 1748 d 3.0 1.0 1.0 

Linuron 0.37 + 
metribuzin 0.11 1961 a-d 1.5 1.3 2.3 

Bromoxynil (Spr) 0.21 2314 a-d 1.3 2.8 3.8 

Bromoxynil 0.21 + 
MCPA (Spr) 0.21 1577 d 1.8 1.3 2.3 

Un trea ted 1915 b-d 1.0 1.0 1.0 

lIMeans followed by like letters are not significantly different at 
the 5% level of probability according to Duncan's New Multiple Range Test. 

~Efficacy rating technique: 1 = 0 to 10%weed control; 9 = 90 to 100% 
weed can tro 1 . 
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Weed control in zero-tillage winter wheat planted into dry pea and spring 
wheat stubble. Schirman, Roland and D. C. Thill. A combination of 
climatic, edaphic, and topographical conditions in the annual cropping region 
of southeastern Washington and adjacent areas makes the region extremely sus
ceptible to water-induced soil erosion. Most soil losses occur during the 
late winter and spring when precipitatibn falls on bare, frozen soils result
ing in excessive sediment loads in local streams and rivers. Alternate 
management systems, such as zero-tillage planting of winter wheat, are being 
developed to reduce soil losses and to improve water quality. A major problem 
in zero-tillage winter wheat production systems is the control of winter 
annual grass weeds, primarily downy brome, and winter annual broadleaf weeds 
such as catchweed bedstraw, mustards, and coast fiddleneck. The objective of 
this study was to test the weed control efficacy of several contact and resid
ual herbicides, alone and in combination with each other, in zero-tillage 
annual winter wheat management systems. 

'Daws' winter wheat was planted at Pullman, Washington, on October 12, 
1977, into undisturbed dry pea and spring wheat stubble with a double disk, 
no-till drill. Fall herbicide applications were made broadcast, post-plant, 
but preemergent to the crop with a backpack sprayer on October 13, 1978. An 
unusually moist August and September (12.5 cm) resulted in substantial weed 
seed germination and emergence prior to planting. Weed species present at the 
planting time and growth stage or size, respectively, were henbit (well 
branched), field pennycress (10 or more leaves), prickly lettuce (10 or more 
leaves), wild oat (3 to 5 tillers), downy brome (3 to 5 tillers), and some 
mayweed (flowering to mature). Downy brome was the predominate weed species 
throughout the test site. Spring treatments were applied on March 10, 1978, 
when the crop had 2 to 3 tillers and good secondary roots. Weed species 
present at this time and their growth stage or size, respectively, were henbit 
(flowering), gromwell (5 to 8 cm rosettes), mustard complex (5 to 13 Clll ros
ettes), prickly lettuce (5 cm rosettes), coast fiddleneck (13 to 16 rosettes), 
and downy brome (7 or more tillers) which was confined to the check plots. 
Each treatment was replicated 4 times with 3 by 7 meter plots. Visual obser
vations of weed control and crop injury were made throughout the growing 
season. Grain yields were determined by harvesting individual plots with a 
small plot combine. Grain yields, and crop injury and weed control ratings, 
are given in Tables 1 and 2, respectively. 

Herbicide performance varied little between the types of crop residue. 
All treatments except the untreated check generally provided from 70 to 90% 
control of downy brome, and most of the control could be accounted for by the 
glyphosate alone treatment. Of the broadleaf weeds, catchweed bedstraw was 
the most difficult to control, particularly in the pea stubble planting . 
No herbicide treatment tested consistently gave good control of bedstraw 
except oxyfluorfen, which also severely injured the wheat. Several herbicide 
treatments gave good to excellent control of the mustard complex and coast 
fiddleneck. 

All significant reductions in grain yield, except the untreated check 
and a glyphosate treatment where extreme winter annual broadleaf weed popula
tions existed, could be related to crop injury. Grain yields were usually 
greater for the wheat planted in the dry pea stubble than the spring wheat 
stubble. This was probably due to better moisture and nitrogen reserves in 
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the pea stubble block. When average grain yields of each treatment for the 
dry pea and spring wheat stubble blocks were combined, a trend for higher yield 
was with the spring-applied herbicide treatments. (Western Region, Science 
and Education Administration, u.S. Department of Agriculture, Agricultural 
Research, Pullman, WA 99164.) 
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spri 
wi t plan in dry and 
stubble 

Table 1. in yi ds 

Glyphosate O. + 
metribuzin (PE) O. 6070 a 5725 ab 

yphosa 0.56 + 
diuron 1 . 12 + 

buzin 0.22 6 a 31 abc 

Glyphosate O. + 
1inuron o + 
metribuzin ) O. 5819 ab 

0.56 + 
0.84 + 

(PE) 0.22 62 a ab 

G1yphosate O. + 
uorfen (PE) O. 1302 c 1135 d 

yphosate 0.56 + 

buthi Ie (PE) 0.56 o ab 5043 bc 


G1yphosate (PE) 0, + 
bromoxyn i 1 O. ab 6048 a 

yphosate ( O. + 

metri in ) 0.21 5624 6002 ab 


Glyphos ( 0.56 + 
bromoxynil 0.21 + 

(Spr) O. 6477 a 5330 abc 

Gl yphosate ( ) o. + 
bromoxyni 1 0.21 + 
metri buzi n ( O. 11 6541 a ab 

Glyphos () O. + 
buthidazo1e (Spr) O. 13 6070 a 5768 ab 

G1yphosate (PE) O. 5422 ab 52 a 

yphosate (PE) O. 3 b c 

G1 ( ) 0.56 a 5812 ab 

Un ted c 803 d 

ts within columns 110wed by li are siqnifican y 
at the 5% level lity according to Duncan's New Mu1 e 

t. (S_ 418.6 and .8 for pea wheat stubble. respective y.) 
pos plant~ pre-emergent app1ica on. Spr = ng post-emergent 

appl ication. 
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Table 2. Average crop injury and downy brome and catchweed beds control 
in zero-tilla winter wheat planted in dry 

spring wheat stubble 

Glyphosate 0.56 + 
metribuzin (PE) o. 1.3 8.5 5.0 1.3 8.5 6.5 
yphosate 0.56 + 

di uron 1 . 12 + 
metribuzin (PE) 0.22 1.0 8.0 4.0 1.3 8.3 5.3 

G1ypho 0.56 + 
1i nuron O. + 
metribuzin O. 1.0 8.0 3.0 1.0 8.3 7.3 
yphosate O. + 

terbutryn O. + 
n ( 0.22 1.0 8.3 1.3 1.0 8.3 3.8 

0.56 + 
0.56 8.5 8.8 7.3 8.5 8.8 8.8 

yphosate 0.56 + 
buthidazo1e (P E) 0.56 1.0 8.0 6.3 2.0 7.5 7.8 

Gl ( ) 0.56 + 
bromoxyn i 1 ( ) 0.21 1.8 7.8 4.5 1.8 8.0 7.8 

G1yphosa ( ) O. + 
metri in(Spr) 0.21 1.0 8.3 3.0 1.3 8.5 6 a 

Gl (PE) O. + 
bromoxynil 0.21 + 
MCPA (Spr) 0.21 1.3 8.3 7.3 1.5 8.0 6.8 

Glyphosate (PE) O. + 
bromoxyn i 1 0.21 + 
metribuzin(Spr) 0.11 1.3 8.5 6.5 1.3 8.3 9.0 

ypho ( ) 0.56 + 
buthidazole(Spr) o. 13 1.3 8.0 3.3 1.5 7.5 5.8 

Glyphosate (PE) 0.56 1.3 6.3 2.3 1.8 7.3 5.0 

yphosate (PE) O. 1.0 8.0 5.5 1.5 8.3 3.8 

G1 ( ) 0.56 1.0 7.8 1.0 1.3 7.0 3.3 

Untreated 1.0 1.0 1.0 1.0 1.0 1.0 

1 Effi cacy eva 1 on 0 10% crop i ury or contro 1 ; 
9 = 90 to 1 crop i nj ury or contro 1. PE ::: po plant, pre-emergent 
a 1 ; ion. Spr ::: spring post-emergent appl; ion. 



Chemical fallow treatments for weed control and moisture conservation. 
Eldredge, E. P., G. A. Lee, and G. A. Mundt. Treatments of atrazine alone 
and in combination with dalapon and cyanazine were applied to barley stubble 
near Hollister, Idaho on October 25, 1977. A motorized plot sprayer with 15 
ft. boom was used to apply herbicide treatments of 90 ft. by 630 ft. plots in 
22 gpa of water carrier. Air temperature was 65 F,relative humidity was 30% 
soil temperature at 6-inch depth was 66F and wind speed was 1 to 3 mph. The 
soil had a pH of 7.63 and a CEC of 23.6 meq. 

On June 6, 1978 the plots were evaluated visually for percentage weed 
control and soil samples were taken to measure soil moisture. Soil moisture 
in the area treated with atrazine + cyanazine at .27 + 2.4 lb ai/A was 13% 
at the 0 to 6 inch depth and 17.1% at the 6 to 12 inch depth (see table). All 
herbicide treatments resulted in increased soil moisture compared to the 
untreated check. Atrazine + cyanazine at .27 + 2.4 lb ai/A gave the highest 
percentage control of volunteer barley and tansy mustard. No treatment gave 
adequatecontrol of Russian thistle and common mallow was controlled only by 
treatments with ;4 lb ai/A or more of atrazine. (Idaho Agric. Exp. Sta., 
Moscow) . 

Chemical fallow treatments for weed control and moisture conservation. 

Percentage 
Rate Volunteer Tansy Tumble Russian Common Soil Moisture 

Treatment lb ai/A barley mustard mustard thistle mallow 0-611 6-1211 

Untreated Check 0 0 0 0 0 9.9 1l.5 
atrazine .4 85 95 80 0 100 12.3 15.0 
atrazine + 

cyanazine .16 + 1.6 70 65 55 10 0 10.3 14.7 
atrazine + 

cyanazine .27 + 2.4 90 97 70 0 0 13.0 17.1 
atrazine + 

dalapon .5 + 2.25 90 80 80 0 100 13.4 16. 7 
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more, 
c on ford sandy loam 

(organic matter 1.2%) at the South Coast Field Station to evaluate 
herbicide treatments in newly established guayule ~P=ar~t~~~. 

On May 16, 1978, each of the herbicide trea s n 
were applied to four replicate 1.5 by 6.1 m plots with a CO 
and 375 l/ha water carrier. The plots had been planted with 

le transplants four days prior to treatment. Followi herbici 
ication the plots were sprinkler irrigated with approximately 2.5 em 

growth the guayule was evaluated on July 25, 1978. Height and 
crown di were measured on 6 plants in each repli Growth 

ices were ined by multiplying the height by the diameter of each 
dividing by two ( ble 1). Based on these indices, guayule 

to the high rates of nitrofen, oryzalin, oxyfl , 
ear whether the relatively poor guayule growth in 
tments was the result of weed competition or 

uations were made on June 9, 22 
are summarized in Table 2. (University 

Davis, CA 95616 and Department of 
es County, Arcadia, CA 006). 



Table 1. Effect of preemergence herbicide treatments l / on the growth of newly established guayule 

Rate Hei ghtbl Crown diameterbl G~owth3/
lndex-

Herbicide (kg/ha) (cm) {cm) 

alachlor 4.5 16.6 0.8 7. 1 c-e 
alachlor 9.0 17.4 0.9 7.8 b-e 

napropamide 4.5 15. 1 0.8 6.4 de 
napropamide 9.0 16.3 0.8 6.6 de 

oryzalin 2.2 17 . 6 0.9 7.9 b-e 
oryzalin 4.5 19.7 1.1 10.4 ab 

simazine 1.1 19.1 1.0 10.3 a-c 
simazine 2.2 19.8 1 .0 10.5 ab 

DCPA 11 .2 18.1 1.0 9.0 ab 

nHrofen 4.5 19.8 1.0 10.4 ab 
nitrofen 9.0 19.3 1.0 10.0 a-c 

oxyfluorfen 2.2 16. 1 0.8 7.8 b-e 
oxyfl uorfen 4.5 20.1 1.1 11 .3 a 

handweeded 16.9 0.9 8.8 a-d 

untreated 14.3 0.7 5.1 e 

1I Guayule transplanted May 12, 1978: Herbicides applied May 16, 1978. 

2/ Values are the average of measurements attained from six plants per 
replicate in each treatment. 

1J Growth index = Height x diameter divided by two. 
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Table 2. Weed control attained with preemergence herbicide treatments in field 

grown guayulell 

Barn,l:ardgrass Rough l2igweed Purslane Field bindweedRate 
Herbicide (kg/ha) 6/9 6/22 7/25 6/9 6/22 7/25 6/22 7/25 6/22 7/25 

alachlor 
alachlor 

4.5 
8.9 

9.8 
10.0 

9.2 
10.0 

8.8 
10.0 

10.0 
10.0 

8.8 
9.8 

8.8 
10.0 

5.5 
9.2 

6.0 
9.2 

1 .5 
1.5 

0.0 
0.5 

napropamide 
napropamide 

4.5 
8.9 

6.2 
9.5 

6.0 
7.2 

6.8 
9.0 

7.8 
8.0 

4.5 
6.0 

3.0 
5.5 

2.5 
3.0 

1.8 
5.2 

2.0 
0.2 

3.2 
2.0 

oryzalin 
oryzalin 

2.2 
4.5 

7.8 
8.2 

6.2 
8.8 

7.2 
9.0 

9.5 
9.5 

7.5 
9.5 

7.8 
9.8 

4.0 
7.0 

3.0 
5.8 

5.5 
6.2 

5.0 
4.5 

(J1 
(J) 

simazine 
simazine 

1.1 
2.2 

9.5 
10 . 0 

8.8 
9.0 

7.2 
8.5 

10.0 
10.0 

9.8 
9.5 

10.0 
9 .8 

10.0 
10.0 

10.0 
9.8 

6.8 
8.0 

3.8 
6.2 

DCPA 11.2 8.0 7.2 5.2 9.2 9.2 7.8 7.8 7.5 7. 2 6.0 

nitrofen 
nitrofen 

4.5 
8.9 

9.5 
9.8 

8.0 
S.8 

5.0 
6.2 

10.0 
9.8 

8.0 
8.S 

9.2 
9.8 

8.5 
10.0 

8.0 
9.5 

7.0 
8.0 

5.0 
5.5 

oxyfluorfen 
oxyfluorfen 

2.2 
4.5 

9.2 
9.8 

7.8 
9.8 

4.2 
9.5 

10.0 
10.0 

9.0 
10.0 

9.8 
10.0 

9.5 
10.0 

10.0 
10.0 

8.2 
9.5 

6.0 
8.2 

control, 
control, 

handweeded 
unweeded 

0.5 
1.2 

10.0 
0.0 

8.2 
0.0 

1.8 
1.0 

10.0 
1.0 

9.2 
1.5 

10.0 
0.5 

10.0 
3.0 

10. a 
1.2 

8.2 
5.0 

Weed control ratings are the average of 4 replications based on a 0 to 10 scale.1I 
o = no control; 10 = 100%control. 



prerlant soil incorporated herbicides for weed control i n transplanted
guayule Parthenium argentatum). Elmore, C.L. and N. Elder. A field 
experiment was conducted on the South Coast Field Station to evaluate the 
effect of preplant soil incorporated herbicides on the growth of young 
transplanted guayule. On May 11, 1978, herbicide treatments of alachlor, 
DCPA, ETPC, napropamide and trifluralin were applied to dry Hanford sandy 
loam soil using a CO2 pressure backpack sprayer. Each treatment was applied 
to four replicated 1.5 by 6.1 m plots and were then incorporated 6 cm deep 
into the soil with a power-driven rototiller. On May 12, 1978, the plots 
were planted with 5 cm tall guayule transplants. Immediately following 
transplanting the plots received 1.5 cm of water through overhead irrigation. 

Measurements of quayule growth were made on July 27, 1978. Height and 
crown diameter measurements were taken on 6 plants in each herbicide 
treatment. A growth index for each plant was attained by multiplying the 
height by the diameter and dividing by two (Table 1). Based on these 
measurements guayule appears to have good tolerance to pre-transplant 
applications of trifluralin and napropamide . Guayule appeared less tolerant 
to alachlor and DCPA . The EPTC treatments resulted in marked stunting. The 
herbicide treatments were evaluated for weed control throughout the early 
guayule growth period (Table 2). The relatively poor growth of the 
untreated guayule was probably the result of weed competition. 
(University of California, Cooperative Extension, Davis, CA 95616 and 
Department of Arboreta and Botanic Gardens, Los Angeles County, 
Arcadia, CA 91006). 

Table 1. 	 Effect of preplant soil incorporated herbicide 
treatments on the growth of transplanted guayule. 

Height 	 Crown di ?meter G~owth2/ Foliage 
Herbicide (kg/ha} (cm} 1 / (cm}l lndex- dry weight(gm)±/ 

~:PTC 3.4 15 . 6 bcll 0.8 bc 6.6 cd 102. 1 def 
EPTC 6. 7 13.7 c 0.7 c 4.8 d 92 . 7 ef 

tritl Lira1 in 1.1 18.5 ab 1.0 ab 10.5 ab 176.8 b 
trifluralin 2.2 21.8 a 1.2 a 13.3 a 210.7 a 

alachlor 4.5 16.5 bc 0.9 b 7. 7 bcd 104.3 def 
alachlor 9.0 16.3 bc 0.8 bc 7.3 cd 109. 1 de 

napropamide 
napropamide 

4.5 
9.0 

18.8 ab 
18.4 ab 

1.0 ab 
1.0 ab 

9.3 bc 
10.0 b 

133.3 cd 
129.6 cd 

DCPA 11.2 16.4 bc 0. 9 b 7.8 bcd 147.5 bc 

contro 1 15. 1 b 0.8 bc 6. 1 cd 71.2 f 

1I Values are the average measurements of 6 plants per replication. 

~ Growth index = height x crown diameter in cm divided by 2. 

II Means followed by the same letter are not significantly 
different at the 5% level. 

1/ Dry weight values are the average of 4 plants per replication. 
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Table 2. Weed control with preplant soil incorporated herbicides in field 
grown. guayule. 

Field 

Rate Barn~ardgrassll Purslane Pigweed Lovegrass bindweed 

(kg/ha) 6/9 6/22 7/25 6/22 6/22 7/25 7/25 

3.4 10.0 9.0 9.0 8.5 7.8 7.2 7.8 
6.7 10.0 9.8 9.2 9.8 9.5 8.5 9.0 

1.1 10.0 10.0 10.0 10.0 9.8 10.0 9.8 
2.2 10.0 9.8 9.5 10.0 10.0 10.0 10.0 

4.5 6.0 5.5 3.0 5.2 6.5 2.0 5.8 
9.0 9.8 8.5 5.0 8.5 9.5 6.0 4.8 

4.5 10.0 10.0 9.8 10.0 9.8 10.0 4.0 
9.0 10.0 9.5 8.8 9.8 9.8 7.5 3.2 

11.2 10.0 9.8 8.8 9.0 9.2 7.8 8.8 

2.2 2.2 0.0 2.8 2.0 0.0 6.0 

Herbicide 

EPTC 

EPTC 


trifluralin 
trifluralin 

alachlor 
alachlor 

U1 
ex> 

napropamide 
napropamide 

DCPA 

control 

1/ Weed ratings are the average of 4 replications based on a 0 to 10 scale. 
o = no control; 10 = 100%control. 



Evaluation of preplant incorporated herbicide treatments for broadleaf weed 
control in Lentils. · Baysinger, O. K., G. A. Lee, and G. A. Mundt. Plots 
were established.at the Plant Science Farm in Moscow, Idaho to determine the 
effectiveness of various preplant incorporated herbicides on broadleaf weed 
control in lentils (Cultivar: Chilean). Plots were treated May 26, 1978. 
Herbicides were applied with a knaps.ack sprayer, equipped with a three-
nozzle boom calibrated to deliver 40 gpa. Individual plots were 9 ft. by 
30 ft. Treatments were replicated three times in a randomized complete 
block design. The herbicides were incorporated twice prior to planting with 
a flex-tine harrow traveling at 6 mph at alternate diagonals to planting 
direction at a depth of 1.5 inches. The sky was clear with a 3-7 mph wind at 
right angles to the planting. Air temperature and relative humidity were 46 F 
and 85%, respectively. Soil temperature at 4 inches was 48 F, with no trash 
cover, but with 2" clods on the surface. The soil at the study site was a 
Palouse silt loam with a 3.5% O.M. and a ph of 6.5, with a high moisture con
tent. Cold wet conditions continued until the early part of June, at which 
time it became extremely dry. This dry condition persisted through to harvest. 
Percent lentil stand, and percent weed control were obtained by actual species 
count within the area of 6 inch by 5 ft. There were 2 quadrat counts taken 
per plot. Numbers of plants in treated plots were compared to numbers in the 
non-treated check plots. Yield determinations for lentils were made by hand 
pulling all lentils within 2 ft. by 5 ft. quadrat, drying the lentils for two 
weeks and thrashing. Calculations of production were figured on pounds of 
dry lentils per acre. 

Ethalfluralin at.5 lb/A gave the best control of barnyardgrass, with alachlor 
and trifluralin at 2.0 and .5 lb/A, alachlor and dinitramine at 2.0 and .33 
lb/A, alachlor and profluralin at 2.0 and .5 lb/A all gave better than 95% 
control (attached table), Alachlor at 3.0 lb/A gave the best control of red
root pigweed at 93.7%, with a slight reduction to 89% control at the 2.0 lb/A 
rate. Dinitramine at .33 lb/A and metribuzin at .5 lb/A gave excellent control 
of henbit, as did R-40244 and diallate at the .5 and 1.25 Ib/A rate, and 
alachlor and profluralin using 2.0 and .5 lb/A. These were followed closely 
by alachlor in combination with dinitramine at 2.0 and .33 lb/A. Tnree 
chemicals in combination with alachlor at 2.0 lb/A gave over 90% control of 
lambsquarters. They were profluralin at .5 lb/A, trifluralin at .5 lb/A, 
and dinitramine at .33 lb/A. (Idaho Agric. Exper. Sta., Moscow, Idado 83843). 
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http:established.at


Effect of 	 and 

Rate 
"I 

Ib 

Check 0 	 224.0 
3.0 79.7 79.0 	 86.0 80.0 12. 158.3 
4.0 103.0 89.3 	 69.3 79.3 50.3bc 240.3 

+ 	ethofumesate 2.0 90.3 81.3 73.3 58.0 40.3cd 352.0 
.33 87.3 92.0 77.7 99.0 70.7ac .7 

.7 79.3 73.7 59.7 .7ab 279.3 
ethalf1uralin .5 80.3 .0 78.0 95.7 72.7ac 447.0 

2.0 68.7 89.3 	 89.3 94.0 62.3ac 322.7 
3.0 76.0 93.7 93.7 97.7 .3ac .0 
2.0+ 

.5 55.0 96.7 63.3 66.0 96.7a 223.3 
2.0+ 

59.7 95.7 	 67.3 97.7 96.0a .0 
2.0+ 
.5 77 .3 97.0 81.3 99.0 99.0a .3 

2.0 81. 7 62.0 	 .0 61.0 61.7ac 186.7 
ethofumesate 	 3.0 76.0 87.7 75.7 84.3 8l.0ae 187.7 

.5 84.3 84.3 84.3 89.3 68.7ac 197.3 
+ .5+ 


diallate 1. 25 9l.3 91.3 81. 7 99.0 74.0ac 308. 

metribuzin .25 81.0 81.0 77 .3 81.0 88.7ab 191. 7 

metribuzin .5 89.7 89.7 77.7 99.0 82.0ab 284.7 


Means with the same letter ) are not significant1v different at the .05 level. 



Evaluation of preemergence incorporated and surface applied herbicides 
for control of yellow nutsedge in potatoes. Coleman-Harrell, M. E., G. A. 
Lee, E. P. Eldredge, and R. H. Callihan. A field study was established at 
Parma, Idaho, to determine the effectiveness of several preemergence incorpo
rated and surface applied herbicide treatments for control of yellow nutsedge 
and other weed species in potatoes (variety Russett Burbank). Treatments 
were broadcast applied in water with a knapsack sprayer calibrated to deliver 
40 gpa. S-734, EPTC, vernolate, cycloate, dinitramine, and pendimethalin 
were applied when approximately 25% of the weed population had already 
emerged and were 2 inches tall, and after potato plants had emerged and were 
2 to 4 inches tall, on May 25, 1978. The herbicides were incorporated to a 
depth of 2 inches with a Lilliston operated at 5 mph twice over the treated 
areas, in the direction of herbicide application. Metolachlor, metribuzin, 
and oryzalin were surface applied, also on May 25, 1978. The ambient temper
ature at the time of application was 41 F, the relative humidity was 83%, and 
the soil temperature at 4 inches was 55 F. Potatoes were planted 3 inches 
deep and 9 inches apart on April 11, 1978, on 36 inch beds. Potatoes were 
irrigated with solid-set sprinklers. Treatments were replicated 3 times in a 
randomized complete block design. The soil at the study site is a Greenleaf
Owyhee silt loam with 1% OM and a pH of 7.5. 

Percent weed control was determined from species counts within 2 5 by 1 
ft. quadrats per plot. Numbers of plants obtained by this count were com
pared to numbers obtained from similar counts in the untreated check plots. 

Treatments of S-734 at 1 and 2 Ib ailA resulted in 90% or better control 
of yellow nutsedge, and 98% or better control of barnyardgrass, but poor 
control of common purslane and other weed species. Applications of metribu
zin at 1.5 lb ailA provided 96% or better control of all weed species indi
cated. Tank-mix applications of metolachlor plus metribuzin at 1.5 plus 
0.375 lb ailA resulted in 97% or better control of all weed species indi
cated. Treatments of oryzalin plus metribuzin at 1.0 plus 0.5 lb ailA 
provided 92% or better control of yellow nutsedge, and 100% control of other 
weed species. (SW Idaho Research and Extension Center, Parma, 10 83660). 
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Comparison of several preemergence and surface ied herbicide 
treatments for weed control in atoes 

weed control 
common 

Treatment lane 

S-734 0.5 78 92 53 21 

S-734 1.0 90 98 63 43 

S-734 2.0 94 100 38 27 

EPTC 3.0 87 82 80 26 

EPTC 6.0 52 83 96 40 

Vernolate 3.0 66 77 100 68 

Vernolate 6.0 79 69 100 64 

loate 3.0 85 60 96 100 

loate 6.0 75 48 97 94 

Dinitramine 0.5 70 100 100 94 

Pendimethalin 1.0 45 96 100 91 

Metolachlor 2.0 62 94 100 58 

Metolachlor 
metribuzin 1.5+0.375 97 100 100 100 

1.5 100 	 100 100 100 

1.5 96 100 100 100 

Oryzalinil 1.33 47 61 100 69 

1.33 S9 	 64 95 S9 

Oryzal 	 + 2 
Metribuzin ~ 1+0.5 92 100 100 100 

+
Oryzalin 

Metribuzin 1+0.5 92 100 100 100 

Untreated check 

!! Miscellaneous weeds = redroot pi~veed, common mallow, and common lambs

4 FL ion of metribuzin 

50 WP formulation of metribuzin 

4/ 75 WP formulation of 

4 FL formulation of 
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Evaluation of four herbicides for weed control in potatoes. Coleman
Harrell, M. E., G. A. Lee, and E. P. Eldredge. A field study was established 
at Parma, Idaho, to compare the effectiveness of candidate and labeled herbi
cides for the control of kochia, common lambsquarters, and redroot pigweed in 
potatoes (variety Russett Burbank). EPTC, vernolate, and cycloate were ap
plied preplant incorporated on April 20, 1978. The ambient temperature at 
the time of application was 47 F, and the relative humidity was 80%. The 
soil was moist to 6 inches and the soil temperature at 4 inches was 51 F. 
Herbicides were thoroughly incorporated to a depth of 4 inches with a roto
tiller operated once in the direction of herbicide application. Potato seed 
pieces were planted 5 to 6 inches deep on April 24, 1978. Metribuzin was ap
plied on May 24, 1978, when potato plants were 2 to 3 inches tall, with 4 to 
5 leaves. The ambient temperature at the time of application was 42 F, and 
the relative humidity was 80%. The soil was moist, and the soil temperature 
at 4 inches was 55 F. All herbicides were applied broadcast in water with a 
knapsack sprayer, calibrated to deliver 40 gpa. The soil at the study site 
is a Greenleaf-Owyhee silt loam with 1% OM and a pH of 7.5. Treatments were 
replicated 4 times in a randomized complete block design. Potato plants were 
irrigated with solid-set sprinklers. 

Percentage weed control was obtained from species counts taken along one 
row of each plot, on July 12, 1978. Numbers of plants obtained by this count 
were compared to similar counts taken in the untreated check plots. Visual 
evaluations for percentage stand reduction and percentage vigor reduction for 
the crop and each weed species were obtained on August 17, 1978. Potato 
yields were determined from weights of potatoes dug from 10 ft. sections of 
2 rows per plot, on September 21, 1978. 

Applications of both the flowable and wettable-powder formulations of 
metribuzin, at 1.5 Ib ai/A, provided 100% control of kochia, redroot pigweed, 
and common lambsquarters, and displayed a high degree of crop selectivity, 
as substantiated by both stand counts and visual ratings, and corresponding 
potato yields. Applications of vernolate at 4 and 6 lb ai/A resulted in 
excellent control of all 3 weed species with correspondingly high potato 
yields. The 2 lb ai/A treatment of vernolate resulted in 88% control of 
kochia, but poor control of redroot pigweed and common lambsquarters; yet 
potato yields were substantially high. These results are due to the fact 
that kochia was the most dominant weed species, with a density of approxi
mately 3 plants per square yard. Even though common lambsquarters occurred 
in a slightly greater density (3Yz plants per square yard), it was not as 
dominant or as competitive as kochia. Similar results were obtained from 
treatments of EPTC at 4 lb ai/A. Applications of EPTC at 2 lb ai/A resulted 
in 100% control of common lambsquarters, but control of kochia was not great 
enough to result in relatively high potato yields. Treatments of all rates 
of cycloate resulted in substantially high reductions of crop stand and vigor 
and correspondingly low potato yields. (SW Idaho Research and Extension 
Center, Parma, ID 83660). 
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Table 1, Potato yields and percent weed control, by counts, resulting from 
broadcast applications of EPTC, vernolate, cycloate, and two formulations 
of metribuzin 

Percentage weed control by counts Yield 
Rate redroot common percent 

Treatment lb ai/A kochia Eigweed 1ambsquarters lb/A of check 

EPTC 2 80 61 100 28,394 138 

EPTC 4 95 43 83 35,581 173 

EPTC 6 89 85 65 29,937 146 

vernolate 2 88 50 76 .34,596 169 

vernolate 4 96 88 100 32,895 160 

vernolate 6 92 96 100 37,505 183 

cycloate 1.7 89 77 100 28,430 139 

cycloate 3.5 90 56 73 31,147 152 

cycloate 6 98 100 100 27,922 136 

metribuzin 50WP 1.5 100 100 100 35,727 174 

metribuzin 4F 1.5 100 100 100 37,578 183 

untreated check 20,517 100 
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Table 2, Visual ratings for percent stand reduction and percent vigor reduction for crop 
and weed species, as influenced by herbicide treatments in potatoes 

Average percent stand reduction and vigor reduction 
redroot common 

Rate potato kochia pigweed lambsquarters 
Treatment Ib ailA SR VR SR VR SR VR SR VR 

EPTC 2 14 23 61 15 60 48 47 50 

EPTC 4 18 20 66 8 75 60 38 45 

EPTC 6 18 30 69 33 73 48 38 23 

vernolate 2 8 23 69 45 69 80 74 63 

verno late 4 11 23 59 28 94 75 95 53 

(J') vernolate 6 10 23 74 39 96 65 90(J1 61 

cycloate 1.7 25 26 35 5 48 35 44· 33 

cycloate 3.5 28 38 56 40 75 49 60 53 

cycloate 6 15 30 75 38 83 40 93 71 

metribuzin 50WP 1.5 a 5 100 100 99 90 100 100 

metribuzin 4Fl 1.5 3 6 100 100 100 100 100 100 

untreated check 38 33 24 3 50 55 21 25 



Brews , 
resistant winter annual weeds are a problem 
production. and 2,4-DB can control many of these s 
weeds, prov; uate crop tolerance sts. Two field ials were 
conducted to permint tolerance March appli ions of these 
herb ic ides. 

The tri s were arranged in randomi block designs wi three rep
lications. In 1 plots were 2.0 6.0 m. 

A summary on 1 19 May 11 are 
listed in 

Symptoms from 1ate March applications were 11 dent 
on April 19, t by May 11 nearly njury had been outgrown. 

All of applications at two locations appea enough 
for commercial use. However, 1 raquat applications a red capable 
of reducing yi ds in a weak mint s (Crop Science Department, Oregon 
State University, Corvallis 97331) 
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Peppermint tolerance to March applications 

of herbicides at two central Oregon locations 


Herbicide(s) 
Rate 
kg/ha 

%PeQQermint injur,l 
AQril 19, 1978 Ma,l 11 , 1978 

Loc. 1 Loc. 2 Avg Loc. 1 Loc. 2 Avg 

terbacil 0.8 
Arplied Ma rch 2, 1978 

0 0 0 0 0 0 
terbaci 1 1.1 0 0 0 0 0 0 
paraquat 0.4 0 0 0 0 · 0 0 
paraquat 0.6 0 0 0 0 0 0 
paraqua t 0.8 0 0 0 0 0 0 
2,4-0B ester 0.6 0 0 0 0 0 0 
2,4-0B ester + 0.6 + 
terbaci 1 0.8 5 0 2 0 0 0 
paraquat + 0.4 + 
terbacil 0.8 0 0 0 0 0 0 
paraquat + 0.8 + 
terbacil 0.8 0 0 0 0 0 0 

paraquat/paraquat 
Applied March 2/March 31, 1978 
0.4/0.4 22 15 18 0 0 0 

paraquat/paraquat 0.6/0.3 10 15 12 0 0 0 
paraquat + 0.4 + 
terbacil/paraquat 0.8/0.4 18 15 16 0 0 0 

paraquat/paraquat 
+ terbaci 1 

0.4/0.4 
+ 0.8 18 15 16 0 0 0 

Applied March 31 , 1978 
terbaci 1 0.8 0 0 0 0 0 0 
paraquat + 0.4 + 
terbaci 1 0.8 17 15 16 0 0 0 
paraquat + 0.8 + 
terbaci 1 0.8 20 18 19 0 0 0 
paraquat 0.4 17 17 17 0 0 0 
paraquat 0.8 32 18 25 3 0 2 

Check 0 0 0 0 0 0 0 

167 




Russian thistle control in peppermint. Brewster, Bill D., Arnold P. 
Appleby, and Patrick K. Boren. A field trial was conducted to evaluate 
several herbicide treatments for crop tolerance and Russian thistle con
trol in a central Oregon peppermint field. 

The trial was conducted as a randomized block design with three repli
cations. Individual plots were 2.5 m by 6.0 m. Herbicides were applied in 
230 l/ha with a bicycle-wheel plot sprayer. The soil was a sandy loam with 
a pH of 6.5 and an organic matter content of 4.1 %. 

Preemergence treatments were made on February 3, 1978 and postemergence 
treatment on May 25, 1978. 

The results of visual evaluations made on June 7 and June 29, 1978 
are summarized in the table below. Napropamide and norflurazon were not 
effective in this trial, while the other preemergence treatments did pro
vide partial control. The postemergence treatments were all more effec
tive than the pre~mergence treatments. 

Bromoxynil, bentazon, and paraquat al l provided acceptable Russian 
thistle control. These materials are also desirable because they do not 
pose a soil residue problem for rotational crops. 

None of the crop injury seen on June 7 could be detected on June 29, 
1978. 

Although diclofop is not active on Russian thistle, the addition of 
this herbicide to bentazon or bromoxynil did not cause a serious reduction 
in crop tolerance. (Crop Science Department, Oregon State University, 
Corvallis 97331) 

l~ 



Effect of preemergence and postemergence herbicide 
applications on peppermint and Russian thistle 

%Russian 

He rb i ci de ( s ) 
Rate 

kg a.i./ha 
%Mint 

June 7 
injury 
June 29 

thistle control 
June 2 June 29 

Preemergence 
oxyfluorfen 

napropamide 
oryzalin 
norflurazon 

terbaci 1 

Pos temergence 
bromoxynil 

paraquat + W.A. a 

bentazon + W.A. a 

bterbacil + W.A. 

paraquat + bentazon + W.A. a 


paraquat + terbacil + W.A. a 


paraquat + bentazon + 

terbacil + W.A.a 


diclofop + bentazon + W.A. a 


diclofop + bromoxynil 


diclofop + bentazon + 

bromoxynil + W.A.a 

Check 

aW.A. Triton AG 98 applied at 1/2% v/v 
bW.A. ~ Triton AG 98 applied at 5% v/v 
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0.5 

4.5 
2.0 
4.5 

1 .5 

1.0 

0.8 

1.0 

1.0 
0.4 + 1.0 

0.4 + 1 .0 

0.4 + 1.0 + 
0.5 

1.0 + 1.0 

1.0 + 1.0 

1.0 + 1.0 + 
1.0 

0 

o 
o 
o 
o 
o 

10 

23 

o 
20 

27 

18 

17 

2 

10 

8 

o 

o 
o 
o 
o 
o 

o 
o 
o 

88 

o 
o 

o 
o 
o 

o 

o 

78 

20 
73 

23 

70 

99 

96 

95 

72 

99 

99 

99 
88 

93 

100 

o 

58 

13 

60 

20 
58 

88 

90 

87 

95 

95 

96 

83 

93 

93 

o 



Kentucky bluegrass control in peppermint. Brewster, Bill D., 
Arnold P. Appleby, and Patrick K. Boren. Several varieties of Kentucky 
bluegrass are grown for seed production in central Oregon. When these 
fields are rotated to mint production, volunteer bluegrass often becomes 
a weed problem. 

A trial was established in the spring of 1978 to evaluate paraquat 
applications for selective bluegrass control in a field of Todd1s Mitcham 
peppermint. The experimental design was a randomized block with three 
replications. Individual plots were 2.5 by 6.0 m. 

Visual evaluations of percent bluegrass control were made on May 25 
and June 29, 1978. The results are summarized in the table below . Spring 
applications of paraquat provided season-long Kentucky bluegrass control. 

The split applications were more effective than the single paraquat 
application or the paraquat plus terbacil tank mix. None of the applica
tions caused serious crop injury. (Crop Science Department, Oregon State 
University, Corvalli s 97331) 

Peppermint injury and Kentucky bluegrass control 
with spring applications of paraquat 

Rate 
%Peppermint 

injury 
%Kentucky bluegrass 

control 
Herbicide(s) kg/ha May 25 June 29 May 25 June 29 

Applied April 20, 1978 
paraquat 0.8 0 0 75 73 

paraquat + terbaci1 0.8 + 0.9 o o 68 67 

Applied April 20/March 31, 1978 
paraquat/paraquat 0.4/0.4 10 0 85 83 

paraquat/paraquat 0.6/0.2 3 0 87 88 

Check o o o o o 
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Evaluation of preplant incorporat~d, and postemergence applied herbicides for 
broadleaf weed control in Safflower. Baysinger, O. K., G, A. Lee, D. L. Auld, 
and G. A. Mundt. Plots were established on the Plant Science Farm in Moscow, 
Idaho to determine the effectiveness of various herbicides on broadleaf weed 
control in Safflower. (Cultivar - Chilian). Plots were treated with preplant 
herbicides and planted May 28, 1978. The sky was clear, air temperature, and 
relative humidity were 48 F and 80%, respectively. Wind velocity was 2 to 6 
mph. The soil temperature at 4 inches was 48 F. The soil at the study site 
was a Palouse silt loam with 3.5% OM, and a pH of 6.5. Chemicals were incor
porated 1.5 inches deep using a flextine harrow traveling at 6 mph diagonally 
to planting direction. There were 2 inch diameter clods present on the sur
face of the soil. Postemergence herbicides were applied June 16, 1978. The 
sky was clear with air temperature and relative humidity at 72 F and 84%, re
spectively. Wind velocity was 3 to 6 mph. Soil temperature at 6 inches was 
66 F. All herbicides were applied with a knapsack sprayer equipped with a 
3-nozzle boom, calibrated to deliver 40 gpa. Safflower seeds were planted 
in four rows on 7 inch centers 15 ft long. Treatment were replicated three 
times in a randomized split block designo Late planting and drought condi
tions caused a depression in crop yields and somewhat erratic weed control. 
Percent safflower stand and percent weed control were obtained from actual 
species counts within the complete plot. Numbers of plants in the treated 
plots were compared to numbers in the nontreated check plots. Yield de
termination of safflowers were made by combining all four rows of safflower 
in each plot the entire length of the plots. Calculations of production were 
figured on pounds of safflower seeds per acre. 

Redroot pigweed was controlled at the 90% level and above by dinitra
mine at the .66 lb/A rate, trifluralin at the .75 lb/A rate, applied pre-plant 
incroporated and by all rates of R-40244 applied postemergence (attached 
Table). Dinitramine at .5 lb/A and all rates of R-40244 gave 100% control of 
field pennycresso Dinitramine at .66lb/A and all levels of R-40244 gave 100% 
control of henbit. EPTC at 3.0 lb/A rate, trifluralin at .75 lb/A and 
vernolate at 3.0 lb/B gave 92% control of henbit. It is also of interest to 
note that while R-40244 gave excellent control of all weed species present 
as a postemergence herbicide, it severely reduced crop stand and yield. This 
is possible due to prolonged bleaching of the plants beginning 3 days follow
ing treatment and continuing for a period of 5 weeks. (Idaho Agricultural 
Experiment Station, Moscow, Idaho 83843). 
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Effect of preplant-incorporated and postemer gence herbicide treatments on 
broadleaf weeds and safflower yields . 

% % % Field % 

Treatment 
Rate 
lb/ A. 

CROP 
STAND 

Pigweed 
Control 

Pennycress 
Control 

Henbit 
Control 

Yield 
lb/A. 

Triallate 1. 25 82 26 0 58 360 
Dinitramine .5 100 84 100 83 482 
Dinitramine .66 91 90 50 100 437 
EPTC 3.0 91 48 0 92 404 
Trifluralin .5 82 53 50 75 330 
Trifluralin .75 91 91 50 92 521 
Vernolate 3.0 91 50 50 92 303 
R-40244 (Post) .25 91 90 100 100 407 
R-40244 (Post) .5 91 91 100 100 282 
R-40244 (Post 1.0 64 98 100 100 82 
R-40244 (Post) 2.0 54 100 100 100 76 
Barban (Post) 1. 25 100 36 50 42 354 
Check 0.0 100 393 
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The effect of a safener on the selectivity of two acetanilide herbicides 
in grain sorghum . Norris, R.F., J . E. Hill, N.L. Smith, and R.A. Lardelli. 
Barnyardgrass is one of the major weed pests in grain sorghum grown in 
California. A1ach10r and meto1achlor are effective herbicides for barnyard
grass control, but lack of selectivity has precluded their use in grain 
sorghum. An experiment was conducted on the University of California at 
Davis research farm to determine the effectiveness of CGA-43089 as a safening 
agent to increase the selectivity of alachlor and metolach10r to grain 
sorghum. The plot area was preseeded to barnyardgrass. Alachlor and 
metolachlor were applied to dry Reiff very fine sandy loam soil at 2.0, 4.0, 
6.0, and 8.0 lb/A and incorporated to a depth of three inches with a Marvin 
Rowmaster incorporator on June 8, 1978. Each plot, 2 beds by 55 ft., was 
divided in half; one half was planted with untreated seed, the other half 
was planted with seed that had been treated with CGA-43089 at 1.25 grams/kg 
of seed. The variety was Funks G251. The plot was furrow irrigated up 
June 13. An excellent stand of barnyardgrass was obtained in the untreated 
plots. Enough redroot pigweed and purslane germinated to warrant their 
evaluation. Grain sorghum vigor was also noted. Barnyardgrass and pigweed 
control from alachlor and metolachlor was excellent at the rates tested. 
Metolachlor showed less activity against purslane than alachlor at the 
2.0 lb/A rate. Vigor, and stand, of the grain sorghum was progressively 
reduced as the herbicide rates were increased with the untreated seed. No 
stand or vigor reduction was noted where the seed were treated with CGA-43089. 
The grain sorghum yield from seed without the safener also decreased as the 
herbicide rates increased; yield from seed treated with CGA-43089 showed no 
change as the herbicide rate increased and was substantially higher than for 
the appropriate untreated checks. This experiment also showed that the low 
level of injury to the sorghum was more than offset by the gain from weed 
control when the 2.0 or 4.0 -Ib/A rates of either herbicide was used; these 
plots out yielded the respective untreated checks. CGA-43089 appeared to 
decrease the vigor of the sorghum; sorghum from treated seed yielded less 
than that from untreated seed in the absence of weed control. (Botany 
Department, University of California, Davis, CA 95616). 
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Grain sorghum: Acetanilide vs. safener 

Grain~hum Weed controlY Yield lb/A 

Vigor1' Stand Barnyardgrass Pigweed Purslane 

Herbicide Lbs ai / A 7/3 7/25 11 /17 7/3 7/25 7/3 7/.3 11 L6 
alachlor 2 8.5 8.0 16.2 cd 10.0 9.5 10.0 10.0 4780 d 
alachlor + CGA-43089 2 10.0 9.7 18.8 10.0 10.0 10.0 10.0 5180 
alachlor 4 6.0 6.2 13.0 bc 9.9 9.8 10.0 10.0 4810 d 
alachlor + CGA-43089 4 10.0 10.0 20.2 10.0 9.9 10.0 10.0 5530 
alachlor 6 4.5 3. 5 9.0 ab 10.0 9.8 10.0 10.0 3170 ab 
a1achlor + CGA-43089 6 10.0 10.0 19.2 10.0 10.0 10.0 10.0 6190 
a1ach1or 8 4.3 3.5 8.5 ab 9.8 10.0 10.0 10.0 3100 ab 
a1ach1or + CGA-43089 8 10.0 10.0 18.8 10.0 9.9 10.0 10.0 5420 

-.....J 
-+=> 	 meto1ach1or 2 9.3 9.5 19 .5 d 10.0 10.0 8.9 7.3 511 0 d 

meto1ach1or + CGA-43089 2 10.0 10.0 20.5 9.8 10.0 9.8 7.8 5480 
meto1ach1or 4 6.8 6.2 12.2 abc 10.0 10.0 10.0 9.9 4490 cd 
meto1ach1or + CGA-43089 4 10.0 10.0 21. 0 10.0 10.0 10.0 10.0 5890 
meto1ach1or 6 5.8 5. 2 10.5 ab 10.0 10.0 10.0 10.0 3890 bcd 
meto1ach1or + CGA-43089 6 9.8 10.0 19.0 10.0 10 . 0 10.0 10.0 4310 
metolach1or 8 2.8 2.4 7.5 a 10.0 10.0 10.0 10.0 2410 a 
meto1ach1or + CGA-43089 8 10 . 0 10.0 22.0 10.0 10.0 10.0 10.0 5720 

contro 1 10.0 10.0 18.0 d 0 0 0 0 3280 abc 
control + CGA-43089 10.0 10.0 20.2 0 0 0 0 2140 

Dataare average of 4 replications; data with a column followed by different letters differ significantly 
at the 5% level. 

10 = normal vigor, 0 = no live plantsl' 
10 = complete control, 0 = no controlY 



Barn ard rass control in rain sor hum under s rinkler irr; ation with 
preemergence surface PES application. Hill, J.E. and N.L. Smith. 
Preirrigation and shallow tillage to remove germinated seedling weeds prior 
to planting can reduce barnyardgrass infestations in grain sorghum. When 
grain sorghum is planted later under a system of double-cropping this 
practice can delay fall harvest critically. By planting into dry soil and 
irrigating to germinate the crop considerable time can be gained, however, 
weed competition is increased. Propazine, terbutryn, propachlor, bifenox, 
R-40244 and combinations of propachlor and bifenox were tested on the 
University of California, Davis, research farm for their effectiveness in 
barnyardgrass control under sprinkler irrigation. Barnyardgrass was 
broadcast seeded and power incorporated into preformed beds. Grain sorghum 
(Variety-NC 55X) was planted into dry sandy loam on June 12, 1978. 
Herbicides were surface applied on June 15 and approximately one inch of 
water was immediately applied by sprinkler. An excellent stand of grain 
sorghum and barnyardgrass (in the untreated plots) was attained. Propachlor 
and propachlor plus bifenox achieved good control of barnyardgrass with some 
early vigor reduction of grain sorghum. R-40244 at 1 lb ai/A gave good 
barnyardgrass control but grain sorghum vigor was reduced. Propazine, 
terbutryn, and bifenox were less effective for barnyardgrass control. 
(Cooperative extension, Botany Department, University of California, Davis, 
CA 95616). 
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11 

Weed control in grain sorghum 

Barn~ardgrass controll! Sorghum vigorY 
Herbicide ai/A 7/10/78 7/25/78 7/10/78 7/25/78 

propazine 0.5 3.5 5.3 9.9 10.0 
propazine 1 5.3 6.3 9.8 10.0 

terbutryn 1 4.1 3.5 9.4 10.0 
terbutryn 2 7.8 7.0 10.0 10.0 

propachlor 
propachlor 

2 
4 

8.3 
8.9 

6.5 
8.0 

9.8 
9.6 

10.0 
10.0 

propachlor 8 9.9 9.4 8.0 8.8 

bifenox 1 3.0 1.5 9.3 9.3 
bifenox 2 4.5 4.5 8.1 9.3 

propachlor + 2 + 9.0 · 3.5 8.8 9.8 
bifenox 1 

propachlor + 2 + 9.4 8.4 7.5 9.8 
bifenox 2 

propachlor + 4 + 9.5 8.4 7.4 9.0 
bifenox 1 

propachlor + 4 + 10.0 9.4 7 .5 9.3 
bifenox 2 

R-40244 0.5 4.5 2.3 10.0 10 . 0 
R-40244 1 9.5 9.2 7. 0 8.8 

control 0.5 0.3 10.0 10.0 

Average of four replications 

Contro 1 o = none, 10 = complete 

Y Vigor 0 = all dead, 10 = normal plants 
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Barnyardgrass competition in grain sorghum. Norris, R. F. and R. A. 
Lardelli. Barnyardqrass is one of the ma,;or weed oroblems in arain sorqhum 
in California. The competitive relationships, and population 'dynamics, of 
the weed are poorly understood in this crop. We undertook an experiment to 
evaluate competition in relation to weed density and to investigate barn
yardgrass seed production when in competition with grain sorghum. 

Grain sorghum (var Pawnee) was sowed on beds on July 14 in a Rieff very 
fine sandy loam. Row spacing was 76 cm, plot length was 10 m, and all 
treatments were repl i cated 5 times. Barnyardgrass seed was broadcast at 
appropriate densities and mixed into the soil surface. Initial irrigation 
was on July 14; subsequent irrigations, and fertilizer, were provided to 
maintain good sorghum growth. The whole experiment was twice cultivated 
along the furrows such that a 25 cm band on the top of the beds was 1eft 
undisturbed. The barnyardgrass densities were finally established by hand 
weeding and hoeing; all broadleaved weeds were removed during the hand 
thinning. Growth of the sorghum was visibly reduced at the higher weed 
densities, but no visible differences were noted for the two lowest weed 
populations. Grain sorghum head emergence was delayed at the higher weed 
dens iti es. Grai n sorghum yi el d decreased as the barnyardgrass popul ati on 
increased; one barnyardgrass per meter of row caused a signficant (at 5% 
level) reduction of 8.6% in yield, increasing to a 51.6% yield loss when 175 
barnyardgrass pl ants per meter were present. Total barnyardgrass seed 
production was estimated by counting the number of inflorescences per plot, 
and by counti ng the number of seed 1ocati ons (nodes) on representati ve 
samples of the inflorescences. Seed production by the weed increased as 
population increased, although production per plant declined sharply as 
density increased. The number of seed per i nfl orescence showed no major 
difference between density levels; the decrease in seed production per plant 
was thus a manifestation of the decreasing n~ber of inflorescences produced 
per plant. The 569 seeds produced per m by a single plant per meter 
of row clearly demonstrated why most weed control programs do not show any 
long term gain; 99.8% percent of the seeds produced from a single plant per 
meter of row must die due to either natural causes or be controlled by man 
in order to maintain 'status quo'. (Botany Department, University of 
California, Davis, CA 95616). 

Barnyardgrass competition and seed production in grain sorghum. 

Sorghum Barn~ardgrass 

Barnyardgrass % head emergence Yi el d seeds/head seeds/plant seeds/m2 

No/m 9/9 g/plot1/ 

0 9.4 c 7,943 e 0 0 o a 
1 9.5 c 7,260 d 116 433 569 a 
5 9.1 c 7,084 cd 120 328 2,154 a 

20 8.7 bc 6,614 c 149 208 5,467 a 
86 6.2 b 5,856 ' b 156 194 19,068 b 

175 2.4 a 3,844 a 130 148 33,967 c 

All data are means of 5 replications, data within a column followed by a 
different letter differ significantly at the 5% level. 

1/ 2 rows by 10 m. 
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Howell, D. R., E. S. Heathman 
Jr., were evaluated for control 
broadleaf weeds and sa The soil was a silt clay 
loam. Plot size was 15 feet long. Al lor, dinitramine, 
metham, pendimethalin, profluralin, and R-40244 were applied pre-plant on 
July 7, 19 and double incorporated with a disc to the approximate de h of 
3 inches. Six rows of 5, 30 inches apart, were sown rough each plot 
with flex-type planters on July 13. DCPA, metribuzin and oryzalin were 
appli pre-emergence to the soybeans on July 14. The area was then sprinkle 
irrigated as until September 10, at which time were flood irri 

for remainder of the season. Post-emergence appl ications of benta
zon and chloroxuron were to the soybean and weed foliage on t 2. 
Wright groundcherry was in the 4 to 8 1 s with 6 leaves being predomin
ate. Common purslane plants were 2 to 6 inches in diameter, with most 3 i 

plants were mostly in the first trifoliate leaf stage when the 
emergence applications were made. All herbicides were applied with a 
compressed air sprayer in 20 gallons of water per acre. Population 
groundcherry common purslane in check plots were dense enough to provide a 
complete canopy on September 28. Soybeans \!vere almost completely crowded out. 
Weed control and percent stand evaluations were made on tember 28. Metri
buzin and bentazon treatments resulted in excellent control Wri t ground
cherry. Pendimethal in and metham gave Wright groundcherry control. All 
herbicides tes gave good to excellent control of common purslane, 
chloroxuron. Dinitramine and reduced stands to un 
levels at the rates tested. Bentazon controlled weeds, but some stand loss 
was apparent. Untreated stand loss was due to extreme weed competition. 
(Universi of Arizona, rative Extension Service, 1047 Fourth Avenue, 
Yuma, Arizona 85364, Plant Sciences Department, Tucson, Arizona 85721, 

ronomist, Barkley of Arizona, Somerton, Arizona 85350). 
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Broad1eaf weed control in Bragg soybeans with 12 herbicides at Somerton, 
Arizona. 

Treatment 
Rate 

1b/acre 

Pe rcent weed cont ro 1-k 

Wright Common 
groundcherry purslane 

Soybean 
% 

stand;" 

a1ach1or 
dinitramine 

4.00 
0.50 

73 abc 59 bc 
70 abc 93 a 

94 ab 
48 c 

trif1ura1in 
pendimetha1in 

0.75 
1.00 

45 bcd 95 a 
80 ab 83 ab 

89 ab 
93 ab 

p ro flu rali n 
metham 

0.75 
3.00 

41 bcd 80 ab 
88 a 91 a 

88 ab 
90 ab 

R-40244 
DCPA 

0.75 
10.00 

40 bcd 85 a 
67 abc 99 a 

5 
100 a 

d 

metribuzin 
oryza1in 

bentazon 
ch 10 roxu ron 

0.50 
1.00 

1.00 
1. 50 

90 a 97 a 
33 cd 96 a 

91 a 90 a 
71 abc 39 c 

94 ab 
80 ab 

73 b 
78 ab 

Untreated check 13 d 0 d 90 ab 

*Means in the same column followed by the same letter are not significantly 
different at the 5% level of probabi1 ity. 
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Sugarbeet response to mechanical and chemical manipulation of the shoot 
apical meristem. Eberlein, C. V., J. H. Dawson, and A. P. Appleby. 
Sugarbeets respond to excess late-season N with the production of new foliage 
at the expense of stored sucrose. Preliminary studies suggested that 
destroying the shoot apex of sugarbeets could increase sugar yields by 
limiting the plant's capacity to respond vegetatively to excess late-season 
N. In a 2-year study, the shoot apical mer istem was mechanically removed or 
chemically suppressed with the growth regulator, mefluidide (N-[2,4 dimethyl
5-[[(trifluoromethyl)sulfonyl]amino]phenyl]acetamide), to test the effects 
on root yield, percent sucrose, sugar yield, and accumulation of NO; in the 
sugarbeet root. 

Mechanical removal of the shoot apex in late August resulted in the 
release of dormant lateral buds. This treatment did not increase root yield, 
percent sucrose, or sugar yield. 

During the first year of study, a late August application of mefluidide 
at .55 or 1.1 kg/ha stunted or destroyed the shoot apical meristem of sugar
beets, but had no visible effect on mature leaves. Root yield, percent 
sucrose, and sugar yield were not significantly increased. In the second 
year of study, mefluidide at 1.1 kg/ha app li ed 8 weeks prior to harvest 
significantly increased percent sucrose, but root yield and sugar yield were 
not significantly increased. Applications of mefluidide 10, 6, or 4 weeks 
prior to harvest had no significant effect on sucrose accumulation, root 
yield, or sugar yield. Trends toward lower root yield, percent sucrose, and 
sugar yield were observed for mefluidide appl'ications made 10 weeks prior to 
harvest (Table 1). 

When sucrose concentration was measured at weekly intervals following 
an August 29 application of mefluidide, no significant effects from the 
treatment were observed (Table 2). 

Accumulation of NO~ in sugarbeet roots was neither increased nor reduced 
by mechanical or chemical manipulation of the shoot apex. (Crop Science 
Department, Oregon State University, Corvallis, OR 97331; USDA-SEA/AR, Irr. 
Agri. Res. and Ext. Center, Prosser, WA 99350). 
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Table Sugarbeet response to di mef1uidide 
appli ion (1977) 

k 	 78.4 15.31 12.1 

uidi , 1. 1 kg/ (8/18) 75.7 15.21 11.4 

Mefluidi , 1 1 kg/ha (9/1 ) 78.2 15. 12.3 
Mef1uidi , 1. 1 kg/ha (9/17) 78.8 15.71 12.3 

Mefluidide, 1.1 kg/ha (9/29) 79.5 15. 12.3 

L.S.D .. 05 	 N.S. N.S. 

Table 2 an Augu 29. 1977 app1i 
mefluidi on sucrose accumu1 
the remai 

% 
Aug. 29, 1977 12.73 12.93 

Sept. 8, 1977 14. 14.87 
Sept. 19, 1977 15. 15.60 

Sept. 28, 1977 15. 15.15 

Oct. 7, 1977 16.03 16.71 * 
Oct. 18. 1977 17.15 17.47 

3, 1977 17. 	 17.21 

* 	Significantly different from the 5% 
1 evel . 



and 
D. 

Herbicidal activity of mixtures 
when alone, as tank mixtures, with 

ications were for selective 
control • common lambsquarters, and foxtail in 

ts on a loam soil with a pH of 7.8 and 2.1% 
treatments were icated three times in a 

randomized Herbicides were applied broadcast in 
water on June 9 tion) and on June 16 (second app 
with a b sprayer at a total volume of 30 gpa. of 
application were: 2 true leaves; kochia 1 to 3 inches in 
diam, ~ to 3 inches in ht; redroot 2 to 4 leaves, 1 inch in ht; 
common 6 to 8 leaves, 1 inch in ht; and foxtail 2 to 5 
leaves with a ht of 2 to 3 inches. ion one week to the 
first ication totaled 1.26 inches. 

The response of weeds and to the herbicide mixtures was 
determined the number of weeds and visual crop 

Weeds were counted • each 3~ inches 10 ft, per 
treatment from each of two The stand of weeds in the treated 

ts has been as a percentage of those weeds present in the 
untreated plots. 

was 82% or more for all treatments table). 
The most control to 97 

Ib ai/A, followed 3 
~ ~ lb Further evalu

ations of these treatments are warranted. Plus did not control 
grasses better than diclofop. When desmed and phenmedipham were 
applied as a tank-mix with diclofop or diclofop Plus grass control was 
reduced 14 to 20% due to herbicide Broadleaf weed stands 
were not effec reduced by any treatment although our visual 
indicated that the growth of broadleaf weeds was most with 
repeat tank-mix treatments. , Science and Education 
Administration, U.S. , Fort Collins, Colorado 
80523.) 
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Response of sugarbeets and weeds to mixtures of dic1ofop (H), desmedipham (D), and phenmedipham (P) applied 
with or without BioVeg (B) and as single or split applications (Fort Collins, Colorado) 

Treatments Weed control 

Herbicide 
No. appli 
cations 

Rate 
Application Application 

U1 a U2b 
(lb ai/A) (lb ai/A) 

Sugarbeet 
Stand To1erance c 

injury rating 
(%) 

Koe 
Stand reduction 

PG LQ Av~ SE 
(%) 

Control ratings d 

Broad
Grass leaf 

H + D + P 1 ~ + ~ + ~ 19 98 40 51 50 47 28 30 42 
H + D + P 1 1 + Yz + Yz o 93 61 44 83 63 67 70 73 
H + D + P 
H+D+P+B 
H + D + P + B 
H + D + P + B 
H + 0 + P 
H + D + P 

2 
2 
2 
2 
1 
2 

~ + ~ + ~ 
Yz +~+~+ If 

~ + ~ + ~ 
~ + ~ + ~ + 1 

1Yz + ~ + Yz 
1~ 

Yz 
Yz 

Yz + ~ + ~ 
Yz+~+~ 
+ ~ + ~ + 
+ ~ + ~ + 

Yz + ~g 

1 
1 

10 
9 
o 

10 
2 
6 

83 
83 
87 
82 
93 
92 

39 
38 
59 
42 
49 
48 

64 
61 
50 
43 
53 
31 

67 
100 
100 

83 
92 
92 

57 
66 
70 
56 
65 
57 

74 
86 
77 
75 
74 
93 

78 
82 
83 
87 
65 
93 

83 
80 
83 
83 
57 
72 

H Plus + D + P 1 1~ + ~ + ~ o 90 36 56 92 61 75 70 63 
H Plus + D + P 2 1~ ~ + !",g2 o 90 23 17 92 44 95 94 57 

(X) 
w 

H + D + P 
H + D + P 

1 
2 

2 + Yz 
2 

+ ~ 
Yz + !",g2 

8 
4 

95 
87 

41 
46 

32 
40 

83 
83 

52 
56 

76 
96 

62 
90 

47 
68 

H Plus 
H Plus 

+ D + P 
+ D + P 

1 
2 

2 + Yz 
2 

+ ~ 
~ + !",g2 

20 
o 

82 
92 

46 
47 

54 
40 

50 
83 

50 
57 

83 
97 

75 
96 

68 
63 

aFirst application applied June 9; sugarbeets had 2-true leaves. 


bSecond application applied June 16; sugarbeets had 4-true leaves. 


cEva1uations June 30. Ratings of 0 all plants were killed and 100 = no sugarbeet injury. 


dEvaluations - June 30. Ratings of 0 no weed control and 100 = all plants were killed. 


e KO = kochia; PG = redroot pigweed; LQ = common 1ambsquarters; Avg = broad1eaf average; SE grasses. 


fEqua1s one quart per a cre of BioVeg. 


gDesmedipham plus phenmedipham applied 3 days after first application. 




Preplant and preemergence treatments for weed control in sugarbeets. 
Schild, L. D. and E. E. Schweizer. Three experimental herbicides were 
compared to ethofumesate for the selective control of kochia, red root pig
weed, common lambsquarters, and foxtail in sugarbeets. 

The experiment was conducted on a loam soil with 2.1% organic matter 
and a pH of 7.8. All herbicide treatments were replicated three times in 
a randomized complete block design. Weed seeds were applied as a mixture 
on a 7-inch band at 20 lb ai/A and incorporated into the seed bed on 
April 12. The preplant herbicides were sprayed broadcast with water at 
a total volume of 40 gpa and incorporated 1~ inches deep with a rolling 
cultivator on April 13. Following herbicide incorporation, pelleted 
'GW Mono-Hy D2' sugarbeet seeds were planted at 3 seeds per row foot. 
Immediately following planting, the preemergence herbicide (glyphosate) 
was applied. Sprinkle irrigation of 1.14 inches was provided on April 20 
to promote germination. Natural precipitation (snow) of 2.49 inches from 
April 29 to May 2 reduced initial sugarbeet stands 25%. 

The response of sugarbeets and weeds to the herbicides was determined 
by counting the number of weeds and sugarbeets present in four quadrates, 
each 3~ inches by 10 ft, per treatment. Tbe stand of weeds and sugarbeets 
in the treated plots is expressed as a percentage of those species present 
in the untreated plots. 

VEL 5026 applied alone or as a mixture with diclofop or ethofumesate 
reduced the stand of sugarbeets 99 to 100% (see table) and broadleaf weeds 
by an average of 97 to 100%. Glyphosate reduced the stand of sugarbeets 
8 and 11% when applied preplant and preemergence, respectively. Further 
investigations of residual glyphosate damage are warranted, 

Ethofumesate did not control kochia and common lambsquarters satis
factorily, but it did control 90% of the redroot pigweed and 93% of the 
foxtail without affecting the stand of sugarbeets. (Western Region, 
Science and Education Administration, U.S. Department of Agriculture, 
Fort Collins, Colorado 80523.) 
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of s and weeds to herbicides applied and preemergence 
(Fort 

Weed stand 
stand 

Herbicides Rate reduction Kochia average Foxtail 

VEL 5026 1 100 98 95 99 97 75 92 
VEL 5026 1/4 100 100 99 99 99 90 97 
VEL 5026 1/2 100 100 100 100 100 94 99 
VEL + 1/8 + 1 99 99 93 99 97 90 9"-) 
VEL 5026 + 1/4 + 1 100 99 99 100 99 93 98 
VEL 5026 + ethofumesate 1/8 + 2 100 99 98 98 98 95 98 
VEL 5026 + etho:umesate 1 + 2 100 99 99 100 99 97 99 
ethofumesate 2 0 51 90 78 73 93 78 

g.lYlJlIUbdL.t: 

3 11 

3 8 


ions - June 5. of 0 no ury or weed control and 100 all plants were killed. 

lied preemergence. 



H. e. were 
sugarbeets 

wild buckwheat, 
leaf 

and black 
1.0 in 11, respecti Herbic; 

knapsac s 
full-cove at 40 gpa of 

Environmental cond; ons 
solution 

at time 
wi a three-nozzle 
treatment were: 

overcast, air tempe F, rela humidity , and soil surface 
temperature F. Pl were 5.5 by with replica ons arranged 
in a randomized complete bl ign. soil was clay loam (41. sand, 

silt and clay) 2.3% organic matter and pH 7.6. 

stand and counts were made on June 15. Four tre 
+ phenmedipham + medi at 2.0 + 0.5 + 0.5 lb ai , 

phenmed + desmedipham at 0.5 + 0.5 lb ai/A, a ethofumesate + 
ipham at 0.5 + 1.0 and 1.0 + 1.0 lb ai/A, the most consistent 

control of the oresent. Compared r treatmen in this st 
buthidazole ve relatively weed cont and greater loss of s 

stands. s of suga plants resul from treatments 
desmedi or herbici treatments t incl pham; r, 
stand ons were not great enou to adversely affect c production. 
(l~yoming Agric. Exp. .• Laramie 1, SR 913). 



Postemergence herbicide treatments for weed control in sugarbeets. Powell, Wyoming 

Rate Sugarbeets Y Percent weed control g; 
common wild redroot black lb ai/A %standHerbicide ll lambsquarters buckwheat pigweed nightshade 

metolachlor 3.0 85 16 0 0 65 
metolachlor 4.5 100 31 13 67 70 
metolachlor 6.0 88 26 0 0 26 
meta1ach lor 11 3.0 95 7 a a 74 
meta 1ach lor 11 4.5 100 6 a 22 65 
meta1ach lor 11 6.0 100 18 19 9 48 

buthidazole 0.062 76 34 a 19 4 
buthidazole 0.125 69 6 a 89 52 

(X) diclofop 1.5 96 a a a 48 
-.....j d'iclofop 2.0 100 9 a 44 22 

dic 'lofop + phenmedipham + desmedipham 1.5 + 0.5 + 0.5 85 23 4 74 91 
diclofop + phenmedipham + desmedipham 2.0 + 0.5 + 0.5 9.'1 72 59 93 91 

phe~medipham 1.0 100 30 48 11 65 
desmedipham 1.0 82 34 14 100 26 
phenmedipham + desmedipham 0.5 + 0.5 100 61 80 93 74 

ethofumesate + desmedipham 0.5 + 1.0 89 76 80 93 70 
ethofumesate + desmedipham 1.0 + 1.0 76 69 84 93 65 
ethofumesate + diclofop 1.0 + 1.5 100 62 62 a 78 

Check 100 a a a a 
plants/ ft of row~ 3-in band 1.3 2.3 1.2 0.5 0 .4 

1JHerbicides applied June 1, 1978. 
g;Stand and weed counts June 15, 1978. 
1ILightly incorporated. 



Influence of growth stage at spraying on postemergence barnyardgrass 
control in sugarbeets. Norris, R. F. and R. A. Lardelli. Barnyardgrass is 
still one of the major weeds in spring sown sugarbeets in the central valley 
of Cali forni a. There is currently no sati sfactory postemergence herbi ci de 
for selective control of this weed. This experiment was conducted to 
evaluate new postemergence herbicides for barnyardgrass control in relation 
to growth stage at treating. 

Sugarbeets and barnyardgrass were drilled (one row each) into beds (30 
inches on center) of Rieff very fine sandy loam soil at the University of 
California farm at Davis. Sowing date was June 30, 1978. Various plots, on 
a randomized basis, were sequentially irrigated to establish three growth 
stages at spraying; initial furrow irrigat ions were on June 30, on July 5, 
and on July 14. The height of these pl ants at spraying on July 25 is 
indicated in the table; the growth stages correspond approximately to 1- to 
2-leaf, 4- to 5-leaf, and showing tilleri ng. Desmedipham was applied on 
July 28, such that there was a three day delay between its application and 
that of diclofop. Herbicides were applied in 40 gallA of water with a CO 
backpack sprayer. All treatments were replicated 5 times in a randomize6 
split-plot design. 

Evaluations were made on Aug. 8; later evaluations indicated no changes 
in overall response and are therefore not presented. The herbicides tested 
did not affect the sugarbeets; vigor and growth was excellent, especially in 
plots where the grass was well controll ed. A light population of lambs
quarters and redroot pi gweed emerged; none of the herbi ci des, except des
medi pham, provi ded any control of these broadl eaved weeds. Acti vi ty of 
di cl ofop increased as the rate was increased and as the age of the weeds 
decreased. Addition of desmedipham marginally increased the grass control, 
especially at the lowest rate of diclofop. No antagonism of diclofop 
acti vi ty was noted. Hoe-23408 B was mo re acti ve than di cl ofop, and at 
the 1.5 lb/A rate provided effective control of even the oldest grass. 
BAS-9052 OH demonstrated excell ent control of barnyardgrass coupl ed wi th 
complete selectivity to sugarbeets (also t o the red root pigweed and lambs
quarters); 0.75 lb/A killed all grass plants treated, regardless of age at 
treatment. New germination of barnyardgrass was noted for all plots sprayed 
at the youngest growth stage, indicating that the herbicides were providing 
little soil activity under the conditions of this test; BAS-9052 OH appeared 
weakest in this respect. The combination of 1.5 lb/A of diclofop sprayed 
on young grass foll owed by desmedi pham woul d have provi ded commerci ally 
acceptable weed control in this trial. (Botany Department, University of 
California, Davis, CA 95616). 
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Postemergence barnyardgrass control 
Herbicide 
treatment 

Rate 
1b/A 

Barnvardqrass control 
4-9 cm 20-26 

lhe;aht 
cm 

at treatment~ 
23-33 cm 

diclofop 0.75 
1.5 
3.0 

5.6 
9.2 
9.8 

2.8 
7.1 
9.2 

5.2 
7.9 
9.0 

desmedipham 1.3 2.2 2.0 2.0 

diclofop + 
desmediphaml/ 

0.75 + 1.3 
1.5 + 1.3 
3.0 + 1.3 

7.2 
9.5 

10.0 

5.9 
8.1 
9.1 

4.7 
7.1 
9.0 

Hoe-23408B 0.75 
1.5 

8.7 
9.9 

6.4 
9.3 

6.4 
9.2 

BAS-9052 OH~/ 0.25 
0.75 

9.6 
9.7 

9.1 
10.0 

9.5 
10.0 

All data are means of 5 replications; rated on scale of 0 = no control to 
10 = complete control. 

1/ Applied as a split treatment, see text. 

~/ Applied with 0.25 gallA of non-phytotoxic oil (supplied by BASF). 
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Evaluation of herbicides for preemergence use in spring sown sugarbeets. 
Norris, R.F., R.A.Lardelli, and E. Holst. Controlling weeds in spring sown 
sugarbeets in California when sprinkler irrigated for emergence has been less 
than desirable. Many fields have required either postemergence treatments, 
and/or hand hoeing. Recent developments in herbicides for sugarbeets have 
indicated that improved weed control under initial sprinkler irrigation may 
now be feasible; a trial was established to assess this possibility. 

Sugarbeets were planted to a stand in a sandy loam soil at the Spreckels 
Sugar Co. factory farm at Woodland on May 1. Herbicides were sprayed on the 
soil surface, either as bands or broadcast, using a backpack C02 sprayer 
applying 40 gal/A; 8002 nozzles were used for the broadcast application, with 
8002 E nozzles used for the band spraying. The band sprayed plots were 4 
beds by 50 ft employing a 12 inch wide band; the broadcast plots were 10 ft 
wide (4 beds on 30 inch centers) by 50 ft. All treatments were applied May 
2, and were replicated 4 times. A single irrigation of between 0.5 and 0.75 
inches of water was applied on May 4 and May 5; all other irrigation was by 
furrow. Only the plots with band applications were cultivated at the first 
cultivation; all plots were cultivated at two later cultivations. The hand 
weeded checks were not weeded until late June; time for weeding was recorded. 
The beets were not thinned, but late emerging weeds were removed from all 
plots by hand in early August. 

A good stand of beets emerged, with a moderate population of barnyard
grass, lambsquarters, and purslane; other weed species were present only in 
low numbers. No herbicide, or combination, provided complete control of all 
weed species, although several combinations provided very good control. 
Diethatyl ethyl alone would not be adequate to control all weeds present in 
this field; in combination with ethofumesate control was good. An evaluation 
of weeds remaining at harvest indicated that all treated plots had less weeds 
than the hand weeded plots. No major differences were noted in weed control, 
or yield, between broadcast or band application; broadcast treating thus re
duced the cultivation needed but could probably not have been justified econ
omically. All herbicide treated plots out yielded the hand weeded check; this 
was attributed to the delay in carrying out the hand weeding. The band appli 
cation of 2.0 lb/A of diethatyl-ethyl yielded less than the check; this was 
considered to reflect the poor weed control plus the lack of hand weeding 
(except late). The cost of hand weeding was estimated at $57/A; herbicides 
reduced this to an estimated $ll/A. (Botany Department, University of Calif 
ornia, Davis, CA 95616, and Spreckels Sugar Co., Woodland, CA). 
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Preemergence h icides for 

2.0 A 
B 

----------- --_ .... _.... 

9.0 9.4 4.9 7.3 7.8 
9.0 8.8 3.5 6.3 9,3 

pyrazon + clofop 	 4.0 + A 9.4 9.8 8.9 9.9 8.8 3.38 
1.5 B 9.0 8.5 8.9 10.0 9.2 3.31 

+ diethatyl 	 3.0 + A 8.8 7.9 7.9 9.8 8.9 3. 
2.0 B 8.9 9.3 7.9 10.0 9. 1 3. 

+ dic1ofop 1.5 + A 9. 1 9.4 8.9 8.3 9.5 29.0 3.57 
1.5 B 9.3 9.4 8,6 9.1 9.3 .8 3. 

ethofumesate + diethatyl-ethy1 1.5 + A 9.6 9.3 8.6 .2 
2.0 B 9. 1 9.4 9.6 27.1 


check A 9. 1 9.8 0.0 

B 9.6 9.8 0.0 


are means = none, 

Vigor: o ::: 1 dead, none, 
 10 = 

A 	 band appli on, B broadcast 1i cati on. 

= purslane, LQ = 1 uarters, BY barnyardgrass. 
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Evaluations of postemergence sugarbeet herbicides with or without 
ethofumesate as a preplant treatment. Evans, J. O. and F. Francom. 
Two experimental trials were initiated in 1978 to determine the interaction 
of postemergence herbicides used alone or in combination with ethofume
sate as a preplant treatment. Frank Anderson's farm in eastern Box 
Elder County, Utah was selected since it contained a variety of broad
leaved annual weeds and represented a large area of sandy loam soils of 
the area that warm quickly and are burdened with high weed populations 
emerging with or slightly before the sugarbeets. Preplant treatments 
were made April 21, 1978 and incorporated immediately with a flextime 
harrow going over the field twice. Postemergence herbicides were applied 
May 27 when the sugarbeets were between the two-leaf and four-leaf growth 
stage and the broadleaved weeds were appro ximately one inch in diameter. 
Evaluations were made on June 6. 

A second field, on the Brad Christensen farm in central Box Elder 
County, Utah, was also chosen for study due to the presence of kochia as 
a primary weed. It also represents an area of heavier soil that tends to 
delay crop emergence and lengthens the period required for an active pre
plant herbicide. Preplant herbicides were applied April 29, postemergence 
treatments were applied June 5 and evaluated on June 10, 1978. This soil 
is a clay loam. A significant improvement was observed when the foliar 
sprays followed a preplant treatment. These two trials demonstrated the 
need for weed control at planting time and shortly thereafter in order for 
the postemergence herbicides to perform satisfactorily. The two outstand
ing treatments were the three herbicide tank mix consisting of phenmedipham, 
desmedipham, and ethofumesate applied foliarly, in either of the two 
combinations tested, and used subsequent to a preplant ethofumesate treat
ment. Care must be taken in selecting this combination however since it 
exhibited the greatest potential for sugarbeet injury. Kochia was 
satisfactorily controlled with either of these treatments. (Utah Ag. Exp. 
Station, Logan, Utah 84322.) 
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( 1 b 

1.00 
O. + 

O. 
O. + 

O. + 
1.00 

0.38 + 
0.38 + 

1.00 
O. + 

O. + 
Imoc;,+o O. 

l. + 
1.00 

1.00 
O. + 

O. 
O. + 

0.50 + 
1.00 

O. + 
O. + 

l. 

0.8 

0.8 

0.8 

1.0 

1.2 

1.0 

0.8 

1.0 

0.8 

1.5 

1.2 

2.7 6.4 

2.3 6.0 

7.0 7.6 

6.8 7.2 

2.8 

6.4 7.4 

8.8 8.2 

9.2 9.0 

9.6 9.6 

4.8 

4.8 6.0 

4.2 4.8 

6.8 6.4 

6.0 6.6 

4.8 5.4 

6.8 

8.8 8 0 

9.0 7.6 

9.6 9.4 

9.4 9.4 

9.2 7.8 
no 



l. 
0.50 + 

O. 1.0 2.5 2.5 6.5 
0.50 + 

0.50 + 
1. 1.5 3.5 1.0 6.0 

0.38 + 
O. + 

1.00 2.0 7.0 6.5 7.5 
0.50 + 

0.50 + 
O. 1.5 5.5 6.0 6.0 

1.00 + 
1. 00 0.5 3.0 4.0 2.5 

a 

1.00 7.5 
0.50 + 

0.50 1.0 7.0 6.5 8.5 
0.50 + 

0.50 + 
1.00 1.0 6.5 6.0 9.0 

0.38 + 
0.38 + 

1.00 2.5 9.5 8.5 9.5 
0.50 + 

0.50 + 
0.50 1.0 9.0 7.5 9.0 

1. 00 + 
1.00 

no 



A. Lee, D. 1
were Science Farm near 

Moscow, Idaho to determine effectiveness on redroot 
control in sunflowers. (Cultivar - ). Plots were treated 

with herbicides, incorporated and 26. 1978. The sky was 
clear, air , and relative humidity were 48 F and 
tiTind veloci was 2 to 6 mph. The soil at 4 inc.hes was 48 F. 
The soil at the s site was a Palouse silt loam with 3.5 % OM. and a 
of 6.5. Herbicides were incorporated to a th of 1.5 inches 

at 6 mph. herbicides were June 15, 
at 72 F 

and 
inches was 66 F. All herbicides were 

and 
was 3 to 6 

with a 3-nozz1e boom, calibrated to deliver 
established in four rows on 24 inche centers 

at 6 
sprayer equipped 

Individual were 
All treatments 

were three times in a randomized Percent sun
flower stand, and percent weed control were obtained from actual 
counts within the complete plot. Numbers of in the treated plots were 

to numbers in the non-treated check Yield determination on 
sunflowers were made by harvest the heads from the center two rows of each 

15 ft. long. Calculations of production were on of sun
flower seeds per acre. 

Dinitramine at .5 and ,66 Ib/A rates, trifluralin at .5 and .75 lb/A 
rates, and R-40244 at rates of .25, .50, 1.0, and 2.0 lb/A resulted in 

than 80% control of redroot table). All rates of 
R-40244 resulted in severe of the sunflower beginning 3 days 
following postemergence treatments. of the sunflower plants from 
the effect of R-40244 at the lower rates occurred within a 3 week period. 

recovery from the effects of R-40244 treatments at 2.0 lb/A did not 
occur until 6 \.;reeks after treatments of the sunflowers. (Idaho 
Agricultural Experiment Station Moscow, Idaho 83843.) 

Effect of preplant on 
redroot pigweed and 

Dinitramine .5 105 87 880 
Dinitramine .66 77 89 793 
EPTC 3.0 103 65 684 
EPTC 4.0 91 72 
Dinitramine .33 
+EPTC 2.0 107 69 508 
Profluralin .5 85 49 552 
Prof1uralin 1.0 100 75 757 
Triflura1in .5 87 588 
Trifluralin .75 94 93 750 
R-40244 (Post) .25 93 87 1148 
R-40244 (Post) 91 92 897 
R-40244 (Post) 1.0 74 98 489 
R-40244 (Post) 2.0 89 98 152 
Check 0.0 100 419 

treatments 

Rate 
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Effects of two formulations of dicamba on weed control and yield 
in wheat. Shaner, D. L. and W. H. Isom. In light of the concern 
over the levels of nitrosamines in herbicides, two formulations of 
dicamba, 28 and 4S, in which the for~er contains much lower levels 
of nitrosamines than the latter, were compared to determine if there 
were any differences between them on either weed control or phyto
toxicity to wheat (WS3) as measured hy yield. Five feet by 20 ft. 
plots were drilled on February 22, 1978, and plots were treated on 
April 3, 1978 with a CO2 backpack sprayer. Two rates of the two 
formulations of dicamba were sprayed, 0.14 and 0.28 Kg/ha. The 
treatments were in a random block design and replicated four times. 
There were no differences between the two formulations on either weed 
control or yield. (Department of Botany and Plant Sciences, Univer
sity of California, Riverside, CA 92521). 

Effects of two formulation of 
dicamba on weed control and yield in wheat l 

Concentration Heed contro1 2 Yield 
Treatment (Kg/ha) (5/5/78) (Kg/ha) 

Dicamba 2S .14 7.6b 
Dicamba 2S .28 9.lc 
Dicamba 4S .14 7.5h 
Dicamba 4S .28 9.4c 
Control Oa 

3335h 
3l47b 
34l4b 
3405b 
2775a

• 

1 Numbers within a column followed by the same letter are not signifi
cantly different at the 5% level using Duncan's Multiple Range Test. 

2 0 = No control; 10 = Complete control 



Evaluation of PQstemergence herbicides for wild oat control in spring wheat. 
Schumacher, W. J., G. A. Lee, G. A. ~undt and W. S. Belles. Plots were 
established at Hoscow, Idaho to determine the effectiveness of postemergence 
herbicides for wild oat control in spring wheat (cultivar Fielder). Plots were 
treated in June and July, 1978. Herbicides were applied with a conventional 
knapsack sprayer. Plots were 9 ft . by 30 ft. Barban was applied at 5 gpa, 
GCP-6305 was applied at 5 gpa, and diclofop and diclofop + 1,J. A. were applied 
at 20 gpa, when -wild oat plants were in the 1 to 3 leaf stage. 

Barban was also applied at 5 gpa when wild oat plants were in the 3 leaf 
stage. NC-2l439, difenzoquat, and MSMA were applied at 10 gpa when wild oat 
plants were in the 3 to 5 leaf stage. Treatments were replicated three times 
in a randomized complete block design. The soil at the study site was a 
Palouse silt loam. Percent crop vigor reduction and percent wild oat control 
was obtained by visual observation of each plot. (accompanying table). 

Barban at .42 kg/ha applied at the 1-3 leaf stage and barban 12.5E at 
.56 kg/ha applied at the 3 leaf stage gave the least percent crop vigor 
reduction in comparison to combination of MSMA (2.24 kg/ha) and difenzoquat 
(.84 kg/ha) applied at the 3-5 leaf stage gave the best percent wild oat 
control in comparison to the other treatments. 

Barban when applied at .42 kg/ha at the 1-3 leaf stage offered the best 
percent yield increase; least percent crop vigor reduction along with a 
fairly high percent wild oat control, however the higher rate of barban 
increased the percent crop vigor reduction and lowered the percent wild oat 
control and percent yield increase when applied at the same stage of the 
wild oat plants. (Idaho Agricultural Experiment Station, Moscow, Idaho). 
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Spring Wheat Stand and Wild Oat Control Resulting 

from Foliar Applications of Wild Oat Herbicides at Moscow, Idaho. 


Treatment 
1-3 leaf stage 

Barban 
Barban 12. 5E 
Barban 25E 
Barban + GCP-6305 
Dic1ofop 
Dic1ofop 
Diclofop 
Diclofop+ 
Dic1ofop+ 
GCP-6305 

Rate 
kg/ha 

.42 

.42 

.42 
.42 + .56 

.70 

.84 
1.12 

.70 

.84 

.56 

% Crop 
Vigor Reduction 

.7fll 

8.3c,f 
l6.7b,d 
3.3e,f 
3.3e,f 
3.3e,f 

13.1b,e 
6.7d,f 

11. 7c,f 
5.0e,f 

% Wild 
Oat Control 

90.0a,b 
85.0a,b 
90.7a,b 
66.7a,b 
73.3a,b 
81.7a,b 
71. 7a, b 
85.0a,b 
83.3a,b 
23.3c 

Bu/A 

33a 
28.7a,f 
30.4a,b 
29.3a,f 
24.4f 
30.2a,c 
25.3d,f 
30.0a,d 
28.7a,f 
25.2e,f 

% Yield Increase 
over untreated Check 

29a 
l2a,d 
19a,b 
l5a,d 

3d 
l8a,c 
-lc,d 
19a,b 
l3a,d 
-lc,d 

3 leaf stage 

lD 
ex:> 

Barban 
Barban 12. 5E 
Barban 25E 

.56 

.56 

.56 

3.3e,f 
1.7f 
3.3e,f 

8.3c 
21. 7c 
25.0c 

24.ge,f 
25.5c,f 
25.0e,f 

-4d 
Ob,d 

-2d 

3-5 leaf stage 

NC-2l439 + Agro W 
NC-2l439 + Agro W 
Difenzoquat 
Difenzoquat 
MSMA 
MSMA 
MSMA + Difenzoquat 

.56 + .5%v/v 
1.12 + 5%v v 

.84 
1.12 

2.24 
3.36 

2.24 + .84 

5.0e,f 
8.3c,f 
3.3e,f 
35.0a 
l8.3b,c 
11. 7c,f 
21. 7b 

l5.0c 
l6.7c 
65.0b 
86.3a,b 
90.0a,b 
92. 3a, b 
94.7a 

26. Ob, f 
24.8e,f 
27.lb,f 
l2.lh 
l8.0g 
26.0b,f 
l6.2g,h 

2b,d 
-4d 

6b,d 
-53f 
-2ge 

2b,d 
-37e,f 

l/Means with same letter are not significantly different according to Duncan's Multiple Range Tests. Alpha 
level = .05 



Evaluation of Barban as a growth regulator in spring wheat. Schumacher, W. J., 
G. A. Lee, G. A. Mundt, W. S. Belles. A field experiment was established at 
Moscow, Idaho to study barban as a growth regulator applied postemergence for 
control of wild oats in spring wheat (variety Fielder). The plots were treated 
when wheat plants were in the 2-leaf stage of growth. They were also treated 
at 3 day, 6 day, and 9 day after first application. These applications were 
on June 20, 23, 26 & 29, respectively. Barban was applied with a knapsack 
sprayer equipped with a three-nozzle boom calibrated to deliver 5 gpa. Indi
vidual plots were 9 ft by 30 ft. Treatments were replicated three times in 
a randomized complete block design. Ambient temperature at times of applica
tion were 50, 52, 57, and 56 F, soil temperatures were 45, 52, 61 and 65 at 
4", relative humidity was 62, 69, 63 and 73%, and the wind was between 0 and 
4 mph on the four dates of application, respectively. The soil at the study 
site is a Palouse silt loam. 

Bushels per acre were obtained from the treated areas to compare with 
untreated check plots by harvesting 119 sq. ft with a Hege plot combine. 

In this study barban appeared to have no effect as a growth regulator 
in spring wheat as no significant differences were obtained. 

(Idaho Agricultural Experiment Station, Moscow, Idaho) 

Bushels per acre resulting from Foliar Applications of Barban. 

Rate Yield 
Treatment lb/A Bu/A 

1/
Barban (0) day .125 22.3 a 

Barban (0) day .25 21. 3 a 

Barban (3) day .125 22.3 a 

Barban (3) day .25 19.7 a 

Barban (6) day .125 21.2 a 

Barban (6) day .25 19.3 a 

Barban (9) day .125 18 a 

Barban (9 ) day .25 19.8 a 

Untreated Check 0 22 a 

Note: No growth by wild oats resulted in no data for control in the 
test plot. 

l/Means with the same letter are not significantly different according 
to Duncan's Multiple Range Test. Alpha level = .05 
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Weed control in wheat. Heathman E. S., D. R. Howell. This test was 
a comparison of barban, nitrofen and diclofop for the control of oat and can
arygrass in red spring wheat (Cajeme). The test was at the Yuma Valley Ex
periment Station. The soil was a silt loam with less than 1% organic matter. 
Wheat was drilled on the flat at 100 lb/A and border irrigated for stand es
tablishment December 22, 1977. Plot size was 30 by 15 ft. replicated 4 times. 
Herbicides were applied with a back pack sprayer, full coverage. Canarygrass 
was ablJndant. A few wild oat were present. Pittis, a tame oat, was seeded 
at 30 lb/A and cultipacked into the soil prior to planting. Canarygrass
populations varied from 5 to 1500 per sq. ft. mostly 30 per sq. ft . Oat pop
ulations were about 5 per sq. ft. 

The nitrofen was applied at 3 or 4 lbai/A in 25 gpa of water December 12, 
1977 as a preemergence treatment prior to irrigation. Barban was applied at 
.25, .375 and .5 lbai/A in 7 gpa of water January 18, 1978, when the wheat 
was tillering, the oat 6 to 7 leaf and canarygrass in the 3 leaf stage. A 
second application of barban at .25 lbai/A followed the first application of 
the same rate of barban, 10 days later. Diclofop was applied at 1.0 or 1.5 
lbai/A in 20 gpa of water January 18, 1978. The weeds and wheat were at the 
same stage as the first applications of barban. The barban application was 
to have been applied at an earlier growth stage but rain and mud prevented
this. Harvest was June 5 with a 10 ft. combine harvesting the center 10 ft. 
of the plot. All check areas were lodged due to canarygrass. Yield of wheat 
was significantly increased by all rates of di clofop and barban at .375 and 
.5 lbai/A. The high rate of diclofop and 2 applications of barban stunted 
wheat through April but did not decrease yield. Nitrofen controlled canary
grass but not oat. Even though oat populations were relatively low, 5 per 
sq. ft., control of canarygrass alone did not significantly increase yields.
(Plant Science Department, University of Arizona, Tucson, AZ 85721). 

Yield of wheat in pounds per acre, percent control of weeds at harvest and 
eercent stunting of wheat, Aeril 4. 

Yie1d % Contro' %Stunt 
Treatment lb/A lb/A Oat Canar.lgrass wheat 

Di cl ofop 1.0 2830ab* 98a 61a 6ab 

Diclofop 1.5 3050a 99a 92a 14b 

Barban .375 3270a 95a 85a 7ab 

Barban .25+.25 2620ab 86b 93a 13b 


Barban .5 3050a 88ab 79a l3b 
Nitrofen 3.0 1740b lOd gla Oa 
Nitrofen 4.0 2400ab 30c 97a Oa 
Check 1530b Oe Oc Oa 

* Means in the same column followed by the same letter are not significantly
different at the 0.5% 1evel of probability. 

200 




Italian ryegrass and wild oat control in winter wheat. Brewster, 
Bill D., Arnold P. Appleby, and Patrick K. Boren. Diclofop has effec
tively controlled Italian ryegrass and wild oats in western Oregon winter 
wheat research plots. However, since diclofop does not control broadleaf 
weeds, combinations of diclofop with herbicides that are effective on 
broadleaf weeds will be necessary for broad-spectrum control. 

Two field trials were conducted to compare tank-mix combinations and 
split application of broadleaf herbicides and diclofop with diclofop alone. 
An estimate of the degree of antagonism on wild oat control was a primary 
objective of these trials. 

The trials were arranged in randomized block designs with five repli
cations at each location. Individual plots were 2.5 by 7.5 m. 

The wheat cultivars were Hyslop at location 1 and Yamhill at location 
2. 

Weed control ratings and crop yields are summarized in the table 
below. All of the combination applications produced grass control ratings 
in excess of 90%. The tank-mix combinations of diclofop with diuron or 
metribuzin appeared to cause some slight antagonism on wild oat control 
at location 2. 

The relatively high yields with the split applications were due largely 
to better broadleaf control. (Crop Science Department, Oregon State 
University, Corvallis 97331) 
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e t dic1ofop combinations on wheat yield 
and Italian ryegrass and wild oat control 

Early postemergence 
dicl + 1.0+ 
metribuzin 0.2 100 97 100 93 5.13 4.80 

di ofop + 1.0+ 
metribuzin 0.4 100 100 96 5.20 4. 

diclofop + 1.0+ 
diuron 0.7 100 100 98 4. 4.69 

diclofop + 1.0+ 
di uron 1.4 98 99 100 96 4.13 4. 

diclofop + 1.0+ 
terbutryn 1.0 100 99 100 98 4. 4.74 

diel + 1.0+ 
terbutryn 2.0 100 100 100 4. 5.09 

di cl ofop 1.0 100 1 3.82 4. 

buzin 0.4 66 40 4.15 4.54 

uron 1.8 34 20 0 3.21 3.92 

terbutryn 2.0 0 30 0 14 2. 3.92 

Ea y pos 1ate postemergence 
di ofop/ 1.0/ 
2,4-0 ne 0.6 100 100 99 5. 4. 

clo 
metribuzin 

1. 0/ 
0.6 100 100 100 5. 4.42 

di c1 ofop/ 1.0/ 
terbutryn 2.5 100 100 100 99 5.26 4.99 

Check a 0 0 a 0 1.86 2.72 

L.S.D·. 05 O. 0.57 

L.S.D .. 01 O. 0.76 
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s 
oam soil at near Cheyenne, 

rbicides were appli 13, 1976, the exception 
of 3486 which was applied Oc knapsack sprayer wi a 

was 
thre

62. 
e-n

sand, 
ozzle boom a li 40 gpa 

silt and 9.6% 
r sol 
organic 

soil 
pH 

6. L 

Weed were k plots. and herbici -treated ots 
were visually evalua weed control on 28, 7, and June 28, 
1978. In the 11 ow of 1977 in tations downy brome 
Russian thistle were same. However, in wheat c in the summer 
of 78 ian istle was predominant weed es. Metribuzin, 

inane FMC-23486 treatments provided 100% control downy brome 
in 77; downy brome i tation was negligible in Control of 
Russian thistle was e 21 after , vis .• in ots 
trea with azine herbicides. 1.0 lb ai applic ions 

FMC- 3 and FMC-23486 and the 0.5 lb ai/A of buthidazole were 
relatively low in rsistence. Wheat stands were markedly reduced by 

FMC and all rates FMC- 3. ( ng Agric . 
. , Laramie 1, SR 9 ). 



Fall-a 1i herbici treatments for weed control in a 
winter fallow tern. Cheyenne. Wyoming 

Rate Wheat 11 
an standici lb ai/A brome . thistle % 

atrazine 0.5 83 97 70 97 
a i ne 0.6 60 
atrazine O. 90 93 60 95 
atrazine 1.0 83 100 60 100 

hexazinone + 1.0 100 98 90 45 

metri in 0.5 98 60 
buzin O. 100 100 60 58 
buzin 1.0 100 98 60 88 

metri in 1.25 100 100 60 93 

FtflC-19873 1.0 63 40 82 
H~C- 3 2.0 93 60 30 
FMC-19873 4.0 88 92 90 1 

FMC-23486 1.0 100 92 10 
FMC-2 2.0 100 100 30 1 
Ftf lC-23486 4.0 100 100 0 

buthi e 0.5 87 92 40 87 
buthidazole 1.0 100 100 70 92 
buthi le 1.5 100 70 
buthidaz 2.0 100 100 70 57 
buthi 4.0 100 100 90 18 

Check a 0 0 100 
O. 0.5 5.7 

Herbicides appli September l3, • except FMC-l 3 which was app1i 

October 8. 1976. Surfactant WK added at 0.25% v/v. 

Visual evaluations June 28, 1977, and June , 1978. 

Visual evaluation July , 1978. 
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Evaluation of herbicides for wild oat control in winter wheat. Collins,R. 
Buthidazole 5010 WP and 1 Ib per gal water dispersible concentrate (1 WOC) at 
0.25, 0.37, and 0.50 l'o ai/A. dichlofop-methyl J It per 6al EC at 0.75 and 1.0 
Ib ai/A, metribuz~~ 50% ,ofP at 0.25, n.)7, and 0.50 It ai/A, ',ere evaluated 
for wild oat control in winter wheat near North Plains, Oregon. 

All herbicides were applied March 25, 1978 as a post emergence broadcast 
spray to Hyslop dryland winter wheat planted November ), 1977. The wheat was 
12 to 14 inches tall with two tillers. The wild oat3 averaged 5.4 per SQ . 
ft, were four jnches tall, and had 4 to 7 leaves at application time. Plot 
size was 1/2 SQ rod (6.5 ft by 21 ft) replicated four times in a randomized 
block design experiment. The herbicides were applied with a C02 back pack 
sprayer using 40 gpa water. The slightly actd silt loam soil was moist on 
the surface at applicatlon. The plot area received 7.92 inches of rain bet
ween treatment and harvest, which was August 9, 1978. The plots were harvest
ed with a Heggie plot combine 4.87 ft wide by 21 ft long swath. 

Buthidazole at the highest rdtes gave acceptable wild oat cOutrol but 
unacceptable damage to the wheat. There was a noticable difference of per
formance between the buthidazole formulations. Diclofop-methyl at 0.75 
and 1.0 lb ai/A, metribuzin at 0.37 and 0.5 Ib ai/A gave good control of 
wild oats with increased yields over the untreated check. Buthidazole and 
metribuzin caused a noticable greening response to the wheat on the first 
evaluation date. (Consultant, Rt 2, Box 81c, Hillsboro, Oregon 97123). 

IHld oat control in winter wheat, North Plains, Oregon. 

if 
Rate wild oat control crop injury yield 

Treatment Ib/A 4/27/78 7/26/78 4/27/78 7/26/78 bulA 
buthidazole lWDC 0.25 2.7 5.5 0.5 0 34 
buthidazole lWDC 0.37 4.5 7.5 0.5 0.5 31 
buthidazole 1WDC 0.5 9.1 9.7 0.9 5.5 12 
metribuzin 50% WP 0.25 4.7 6.5 0.4 0 38 
metribuzin 50% WP 0.37 8.1 8.2 0.5 0 52 
metribuzin 50%rllP 0.5 9.0 9.2 0.5 0 53 
check 0 0 0 0 36 
buthidazole 50% WP 0.25 8.1 8.2 0.5 2.7 28 
buthidazole 50% WP 0.37 8.0 9.1 0.5 4.7 16 
buthidazole 50% WP 0.5 9.1. 9.7 0.9 7.2 10 
diclofop -methyl 3 EC 0.75 9.4 9.5 0.5 0 64 
diclofop -methyl 3 EC 1.0 8.9 9.7 0.8 0 55 

i7 Visual ratings of foliar damage where 0 = no effect 10 = complete kill 
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Lee, G. A. > G. A. 
Idaho to determine 

winter wheat 
(cu1tivar: 
March 28, 19 

brome control. Plots were 
Herbicides were pas with a 

on 

sprayer equipped with a three-nozzle boom, calibrated to deliver 40 gpa. 
brome and winter wheat were both in the 4 to 

3 to 4 tillers. Individual 20 ft and 
replicated three times in a randomized complete block 
were as follows: 37.5 C.E.C., 23.6% sand, 50.4% silt. and 26% 
conditions were with high clouds at the of 
and relative were 64 F and 52%, A 4.0 mph wind pre
vailed at the time of herbicide at 4 inches 
was 60 F. Dry, warm conditions early spring, followed by normal 
early summer p A hail storm 35% of the crop on July 28. 
1978. Percent reduction was determined by visual evaluation while 
brome control was obtained actual counts. Harvest data was obtained 
the first and second of August with a Hege small plot combine with a 
area of 90 sq. ft. 

Metribuzin gave excellent control of 
reduced the crop Similar results were 
in combination with SN-533 resulted 
results were obtained with R-40244. 

brome when 
stand 

Metribuzin 
reduced the crop (Idaho 
Station, Moscow, 

5 leaf 
treatments 

Soil 

Air 

with 

brome, but sub 
shown with 

control of ripgut 
did not 

Similar 

206 




Effect of postemergence herbicide treatments on wheat vigor and yield and ripgut brome control at Waha Idaho. 

Rate % Crop % Ripgut Yield %Yield 
Treatment lb a.i./A Vigor reduction Brome control Bu/A Increase 

Check -0 - 20ab -0
SN-533 .5 3dl / 12b 20ab -lac 
paraquat .5 87a Ob l1cd -45ce 
paraquat .375 63b 93a lOcd -54de 
metribuzin .5 82a Ob 9cd -57de 
GCP-6305 .5 12d Ob 2lab lac 
GCP-6305 1.0 ad Ob 15bc -·28cd 
GCP-6305 2.0 8d 17b 25a 25ab 
diclofop 1.0 lad 17b 22ab 7ac 
diclofop + SN-533 .75 + .5 3d 13b 27a 33a 
diclofop + SN-533 1.0 + 2.5 3d 8b 28a 35a 
metribuzin .25 88a 96a 3d -85e 
R-40244 1.0 30d lab 15bc -26bd 

N 
o 
-....J 1/ Means followed by the same letter are not significantly different at the .05 leve l 

" 



Mundt, G. A.• 
was initiated near Greencreek, Idaho 

to determine the potential of several herbicides used for broadleaf weed 
control in winter wheat NuGaines), The treatments were made Hay 8, 
1978 with the weather conditions, ambient temperature, 48 F soil 

at 4 inches 55 F, relative 51% and the was clear. 
Herbicides were applied with a with a three nozzle 
boom calibrated to deliver 40 gpa. The treatments were replicated three 
times in a complete randomized block 

Visual evaluations were made June 28, 1978 to determine 
control. Harvest data was taken October 6, 1978 with a 
combine. The area harvested was 119 sq. ft. 

Bromoxynil and terbutryn + 2 ,4-D resulted in the highest 
The rates of metribuzin flowable and wettable pOl;;rder 

increased crop damage and resulted in a reduction 1n 
(Idaho Station, Moscow, Idaho). 
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Effect of 	 herbicides on winter wheat yields and broadleaf weed control at • Idaho. 

Percent Control 

Treatment 

metribuzin~' 	 .5 
0 

99 6Sad 31 95a 99a 
63 

.75 99 9Sa 99a 99a 99a 66 
1.0 99 99a 	 99a 99a 99a 46 

.5 99 27d 9Sa 8Sa 99a 55 
metribuzin .75 99 83ac 99a 99a 99a 65 
metribuzin 1.0 99 99a 99a 52 
diuron .4 Slac 23cd l3c SOb 52 

.375 63 99a 7d 62ab 70 
.4 + .375 99 68ad 13d 48b 99a 69 

2.0 6lad 7d 87a 96a 66 
MSMA 3.0 99 36cd 2d 93a 96a 67 
terbutryn + MCPA .S + .5 99 40bd 50bc 69ab 99a 59 

+ 2,4-D .8 + .5 99 83ac 23ed 99a 99a 70 
diu ron + MCPA .4 + .5 99 90a 27ed 35bd 62 
diuron + 2.4-D .4 + .5 99 9lab 60b 99a 99a 67 

II 4 lb active 	 flowable 

wettable 

means followed the same letter are not significant different at the .05 level 



Evaluation of preemergence incorporated herbicide treatments for ripgut brome 
control in winter wheat. Lee, G. A., G. A. Mundt, T. M. Cheney. A study 
was established at Waha, Idaho to determine the effect of various registered 
and experimental herbicides on winter wheat (cultivar peck) stand and ripgut 
brorne control. Plots were sprayed on October 28, 1977. Individual plots 
measured 9 ft. by 20 ft. Herbicides were applied preemergence with incorpor
ation accomplished by a flextine harrow crossing the field twice at opposing 
angles at 5 mph. Depth incorporation was 2 inches. Herbicide application 
was with a knapsack sprayer equipped with a three nozzle boom, calibrated 
to deliver 40 gpa. Treatments were replicated three times in a randomized 
complete block design. Soil conditions were as follows: 37.5 C.E.C., 23.6% 
sand, 50.4% silt, and 26% clay. Sky conditions were cloudy at the time of 
application. Air temperature and relative humidity were 42 F and 37% 
respectively. There was no wind at the time of herbicide application. Soil 
temperature at 4 inches was 51 F. Drought conditions prevailed throughout 
early autumn with intermittent rains increasing soil moisture in late autumn. 
A hail storm destroyed 35% of the crop on July 28, 1978. Percent crop vigor 
reduction and percent ripgut brome control were obtained by visual evaluations 
per plot. Evaluations of crop vigor reduction and ripgut brome stand 
reduction in the treated plots were compared to the untreated check plots. 
Harvest data was obtained August 1 and 2 with a Hege small plot combine sam
pling an area of 90 sq. ft. 

Vernolate lOG at 2.0 lb a.i./A showed fair weed control while reducing 
crop vigor significantl~ GCP-6305 at the high rate resulted in fair control 
of ripgut brome while reducing crop vigor substantially, while Cycloate lOG 
did not give good control of ripgut brome. GCP 6305 at the low rate did not 
show any significant control of ripgut brome (Idaho Agricultural Experiment 
Station, Moscow, Idaho). 

Effect of preemergence Incorporated herbicide treatments on winter wheat and 
ripgut brome control. 

Rate % Crop vigor % ripgut Brame 

Treatment lb a.1. I A Reduction Control BulA %Yield 


Check 
cycloate lOG 

-0
2.0 2;bcll 27cb 

23 
18 78 

cycloate lOG 3.0 27b 40ab 18 77 
vernolate lOG 2.0 37ab 70a 19 85 
vernolate lOG 3.0 51a 60a 14 60 
GCP-6305 1.0 3c l3bc 41 178 
GCP-6305 2.0 33ab 7c 16 69 
GCP-6305 4.0 53a 60a 10 43 

II Means followed by the same letter are not significantly different at the 
.05 level 
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barban, 

on 9, 
with a 

emergence 

Evaluation of herbicide combinations for wild oat and broadleaf weed control 
Mundt, G. A., Go A. Lee and W. J. Schumacher. A field 

established at Greencreek, Idaho, to compare labelled post 
oat herbicides tank mixed with broad leaf herbicides in winter 

wheat ). The were treated 9, 1978 when wild oats 
,>vere in the 1- to 3-leaf stage with barban and tank mixes. difenzo

tank mixes were applied May 19, 1978 when the wild oat plants were in 
the 3- to 4-leaf stage. One-half inch rain was received six hours after ap

1978. Herbicides were applied with a sprayer 
three-nozzle boom calibrated to deliver 5, 10, and 40 gpa for 

and diclofop, respectively. Individual were 9 ft. 
by 30 ft. Treatments were replicated three times in a randomized 
block Ambient at time of application May 9 and 

52 F and 50 F at 4 inches, relative hum-was, 57 F and 54 
oat in the area was 

Percent winter wheat stand and weed control were obtained 
visual evaluations on June 28, 1978. Yield data was obtained on October 6, 
1978 with a small combine. The area harvested was 119.25 
sq. ft. 

icant differences were obtained in crop reduction by ap'No 
of the herbicide combinations. + 2, 4-D amine resulted 

in poor wild oat control compared to the tank mix of 4-D 
ester. These data and other studies indicate there is an re-

and 2, 4-D amine are applied as a tank mix. (Idaho 
Station, Moscow, Idaho). 



Herbicide combinations for wild oat and broadleaf weed control in winter wheat. 

Rate Percent 	 Percent Weed Control Yield 
lb 	 reduction Wild oat Jacobs Ladder Wild buckwheat 

check o o o o 23d 
barban .5 10 43be 3e 57ac 

1.0 10 90a 45ae 	 35ce 54bc 
1.0 7 72a 40be 57ad 68ab 

barban + .5 
MCPA .5 3 Oc l2de l7de 60ac 

barban + .5 
2, 4-D amine .5 3 3e l7ee SOab 63ac 

barban + .5 
2, 4-D ester .5 12 Oc 62ad 75ac 67ac 

barban + .5 
.5 3.0 3c 99a 85ab 73a 

barban 	+ .5 
dicamba .375 13 o 50ee 99a 62ac 

+ LO 
MCPA .5 3 87a 52ae 62ae 60ac 

N + 1.0 
2. 4-D amine .5 7 92a Oe 	 18de 48ac 

+ 1.0 
2, 4-D ester .5 7 90a 67ad 55bd 64ac 

+ 	 1.0 
.5 7 72a 99a 83ab 54ac 

1.0 
dicamba .375 10 3c 42be 9Sa 55ac 

+ 1.0 
MCPA .5 10 20ed 13de 55bd 65ac 

t + 1.0 
2, 4-D amine .5 7 10ed 70ac 63ac 48c 

+ 	 1.0 
.5 o 83a Slab 62ac 57ac2. 4-D 

1.0 
.5 5 70a 83ab 63ac 

+ 1.0 
dicamba .375 10 	 28b 37be 94ab 60ac 

different at the .05 levelfollowed 	 the same letter are not 
1 



· Lee, T. M. 
A was initiated near Ferdinand, Idaho to evaluate candidates and 
labelled wild oat herbicides alone and in combination with a new 
broad1eaf herbicide in winter wheat ). Barban and diclofop 
alone and in combination with R-40244 were 8, 1978 when the wild 
oat were in the l-to-3-1eaf of was 
May 19, 1978 when the wild oats were to the growth. At 
the time of application on May 8 and 19, ambient t were 62 
and 42 F, soil temperatures were 59 F and 47 F at 4 inches and 

were 51% and 75% There was a dew 
ion. wild oat at the 

was per sq. ft. Evaluations of the 
herbicidal response were made June 6 and June 29, 1978. Harvest data was 
not taken because of total crop damage from hail. 

Herbicides were with a sprayer calibrated to deliver 
5, 10 and 40 gpa for barban, difenzoquat and Treat
ments were three times in a complete block 

+ W.A. resulted in 
also had less crop tolerance as crop biomass 
Reduction in crop tolerance + W.A. as compared to 
remove a of the of this new herbicide in grass 

R-40244 is an excellent herbicide for broadleaf control 
in cereal crops in the Pacific Northwest. Tank-mixed with wild oat 
herbicides results in increased of the wild oat herbicide with a 

reduction in crop tolerance as shown by the biomass evaluations. 
(Idaho Agricultural Experiment Station, Moscow, Idaho). 
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Effect of postemergence herbicide treatments on crop stand and vigor and wild oat control at Ferdinand, Idaho. 

June 6, 1978 June 29, 1978 
Rate Percent Percent 

Treatment 1b a.i./A Crop'
vR.!.i' SR-~/ 

Wild Oat 
VR SR 

Crop stand 
count Biomass 

Wild Oat Control 
Biomass visual 

dic1ofop .63 0 0 62 18 129 176 96 97 
dic1ofop .75 0 0 72 22 124 184 97 99 
dic1ofop 1.0 0 0 85 28 153 170 100 99 
dic1ofop plus .63 3 0 90 42 135 168 99 99 
dic1ofop plus .75 2 0 82 48 116 153 100 100 
barban .50 8 8 30 2 108 133 42 42 
difenzoquat . 75 2 0 45 5 122 160 92 89 
difenzoquat 1.0 3 0 35 17 144 163 86 85 
R-40244 .50 7 0 3 0 97 95 18 7 
R-40244 1.0 8 0 7 0 110 111 30 17 
Barban + R-40244 .5 + 1.0 13 2 32 3 106 128 66 35 

N 

+» 

dic1ofop + R-40244 
dic1ofop + R-40244 
difenzoquat + R-40244 

1.0 + .5 
1.0 + 1.0 
1.0 + 1.0 

10 
10 
32 

0 
0 
0 

83 
85 
43 

25 
25 
15 

123 
107 
121 

183 
126 
101 

100 
99 
92 

98 
99 
72 

1/ vigor reduction 

2/ stand reduction 

e 



Herbicide combinations for wild oat and broadleaf weed control in winter 
wheat. Lee, G. A., G. A. Mundt and W. S. Belles. The study was in 
combination with bromoxynil, bromoxynil + MCPA and MCPA for wild oat and 
broadleaf weed control in winter wheat. An objective of the investigation 
was to measure any antagonistic influence of the herbicides included for 
broadleaf control on the activity of barban for wild oat control. Herbicide 
treatments were applied when the wild oat plants were in the 1- to 2-leaf 
stage and in the 3- to 4-leaf stage of growth. 

Each plot was 9 ft. by 30 ft. and replicated three times in a completely 
randomized block design. A knapsack sprayer equipped with a three nozzle 
boom was used to apply the herbicide in a total volume of 5 gpa. Flat fan 
8001 teejet stainless steel nozzles, 40 psi boom pressure, and 5 mph ground 
speed were used to attain delivery rate. At the time of herbicide appli 
cation, field pennycress, gromwell and henbit were in the early bloom stage 
of growth. Nugaines winter wheat was in the 5-tiller stage at the first 
treatment date on May 1, 1978 and in the early-boot stage at the second 
date of herbicide application on May 21, 1978. The air temperatures were 
62 F and 62 F and the soil temperatures at 4 inches were 61 F and 59 F at 
the first and second application dates, respectively. The soil at the study 
location is classified as a Palouse silt loam. Split applications of barban 
were made at a l4-day interval. Herbicide treatments for only broadleaf 
weed control were applied on May 21, 1978. 

Split applications of barban with bromoxynil included in either the 
first or second application resulted in the best wild oat control in the 
study. No treatment resulted in over 63 percent wild oat control. This 
may be attributed to the dense stand of winter wheat intercepting the 
spray droplets before reaching the wild oat plants below the canopy. Com
parison of wild oat control obtained with barban alone or in combination 
with herbicides for broadleaf weed control indicates that there was no 
antagonism resulting from tank mixing the two types of herbicides. In 
general, better broadleaf weed control was obtained with the later appli 
cations. The foliage of the broadleaf weeds had extended to the height of 
the wheat canopy and better spray coverage and contact was achieved. Barban 
as a single application alone or in combination with the herbicides for 
broadleaf control did not give adequate control of the wild oat population 
when plants reached the 3- to 4-leaf stage of growth. MCPA (ester), bromo
xynil + MCPA and barban + bromoxynil + MCPA (butyrate) applied when the 
winter wheat was in the early boot stage resulted in the greatest crop 
phytotoxicity. Yields from all herbicide-treated plots except those treated 
with barban/barban + bromoxynil were higher than yields from the nontreated 
check (Idaho Agric. Exp. Sta., Moscow). 
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Ef of herbicide 	 on wild oat and broadleaf weed ions at Tensed, Idaho. 

% Control Wheat 
Rate Reduction Wild Grom- Field Yield 

Treatment lb Wheat Oat well Henbit 

o 	 38.7Check 

barban 	 .375 7 e 2 7 e o b o d o d 45.9 
.5 17 be 30 ae o b 7 d 10 cd 45.3 

barban + il .375+.5 10 be 33 ae 99 a 90 ab 96a 46.2 

.3751.375 7 c 33 ae o b 3 d o d 49.8 

.375+.5/.375 20 be 62 a 99 a 50 be 50 be 45.6 

. 3751. 375+. 5 20 be 63 a 79 a 66 ab 66 ab 36. 7 

.3751.375+.25+.25 7 c 47 ab 99 a 96 a 96 a 39.8 

.375/.375+.5 20 be 48 ab 33 b 93 a 57 ab 41. 9 

O'l 

barban 	 .375 7 37 ae o b o d 3 d 48.3 
barban 	 .5 15 32 ae 7 b 15 cd 11 cd 50.1 

.5+.5 10 33 ae 89 a 89 ab 89 ab 39.8 

.5+.25+.25 10 be 53 ab 99 a 99 a 99 a 47.6 
52.1.5+.5 17 be 47 ab 83 a 83 ab 83 ab 

.5 22 be o c 99 a 99 a 99 a 45.2 
51.5.25+.25 27 b o e 99 a 99 a 99 a 

.5 23 be o c 66 a 66 ab 66 ab 50.1 
43.4.5+.25+.25 	 33 a 60 a 99 a 99 a 99 a 

+ MCPA is formulation. 

Means within the same column with the same letter are not 

Mixture of b 

different at the .01 level. 

http:3751.375+.25


Mundt~ C. A., G. A. Lee, T. M. 
Moscow, Idaho to potential 

brome control in winter wheat 
were applied prep1ant incorporated on· October 13, 1977. Cyc1oate, verno1ate 
and triallate preemergence surface on November 8, 1977. 
A with a three-nozzle boom was used to the 

volume of 40 gpa. Flat fan 8004 TeeJet stainless steel 
nozzles, 40 boom pressure and 3 mph 

rate. Each was 9 30 ft. and three times in a 
randomized block design. Visual evaluations were taken June 8. 1978 

crop and weed counts in the treated plots to the untreated check 
Counts were obtained using a 6 inch x 5 ft. of the 

breakdown. 

in combination with at rates of .25, .50, .75 and 1.0 
lb showed the control of brome while 

yield significantly. Vernolate lOG at 3.0 lb a.i./acre showed a 
while to control the downy brome. By 

in combination with R-40244 
control of dmvny brome and an economic increase in 

Agricultural Experiment Station, Moscow, Idaho). 
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Effect of prep1ant incorporated herbicides on winter wheat and downy brome at Moscow, Idaho. 

rate % Crop % Downy % Crop % Downy % 
Treatment If/acre Ht. Brome Ht, Stand Brome Stand Bu/A Yield 

diclofop (pPI) 1.0 113 28 128a,e1/ 
66ad 30 107 

diclofop (PPI) 2.0 119 80 128a,e 80a,c 28 108 
dic1ofop + R-40244(pPI) 1.0 + .25 117 52 125a,e 93a 29 112 
dic1ofop + R-40244(PPI) 1.0 + .5 III 43 150a,b 87ab 26 134 
dic1ofop + R-40244(pPI) LO + .75 120 42 120b,e 92a 31 119 
dic1ofop + R-40244 (PPI) 1.0 + 1.0 112 62 134a,d 90a 34 129 
R-40244(PPI) .5 115 107 133a, e 40b,e 29 109 
cyc10ate lOG (PES) 2.0 111 66 134a,d 74a,c 30 113 
cyc10ate 10G(PES) 3.0 91 128 136a,c 35c,e 26 98 
cycloate SL(PES) 2.0 108 54 159a 34c,e 28 103 
cyc10ate SL(PES) 3.0 130 131 131a,e 40b,e 28 104 
verno1ate (PES) 2.0 122 91 134a,e 41b,e 26 95 
verno1ate(PES) 3.0 119 115 142a,b 23d,e 32 119 

N 

(Xl 

triallate(G) 
check 

1. 25 
0 

110 141 126a,e 58a,e 29 
27 

107 .. 

1/ Means followed by the same letter are not Significantly different at the .05 level by Duncan~ mean separation. 



Canarygrass control in Crane S6M durum wheat. Howell, Don R., E. 
Stanley Heathman, Jr., and Steven D. Watkins. Three herbicides and one 
combination of herbicides were evaluated for control of canarygrass in Crane 
56M durum wheat drilled on the flat and border irrigated. The soil was silt 
loam. Canarygrass was the only weed present and the population ranged from 
3 to 7 plants per square foot at application time. Most were in the 3-leaf 
stage and were beginning to tiller. The herbicides were applied to the fol
iage of the 7 inch tall wheat and canarygrass on January 27, 1978. The wheat 
was planted and irrigated up on December 14, 1977. All herbicides were 
appl led with a knapsack compressed air sprayer. Plot size was 30 by 30 feet 
in a latin square design with 5 replications. Diclofop and metribuzin were 
applied in 20 gallons per acre of water, while barban and the barban plus di
fenzoquat tank mix were appl ied in 6 gallons per acre of water. Harvest was 
by hand on May 24th by sampling each plot with a 1/10,000 acre quadrant. The 
number of canarygrass seed heads was counted at this time also. A Vogel 
thresher was used to thresh the sample~. The resulting grain was weighed and 
used to compute yield per acre. A composite sample, which included all repli 
cations for each treatment, was submitted to a commercial lab for quality 
determinations. The barban plus difenzoquat treatment reduced yields, bushel 
weight and caused considerable stunting and delayed maturity as compared to 
the treatment of barban alone. Difenzoquat alone affected Crane 56M wheat 
similarly in other trials. Barban provided the highest yield of wheat and 
excellent control of canarygrass. (University of Arizona, Cooperative Exten
sion Service, 1047 Fourth Avenue, Yuma, Arizona 85364, Plant Sciences Depart
ment, Tucson, Arizona 85721, and Agronomist, Barkley Company of Arizona, 
Somerton, Arizona 85350). 

Percent stunting, bushel weight and yield of Crane 56M durum wheat and per
cent control of canarygrass with post-emergence herbicides at San Luis, Az. 

Wheat 	 Canarygrass 

Composite Avg. % 
Rate bushel wt. stunting Yield Number 11 Percent 

Treatment lblA in lbs. Apri124 lb/A seedheads- control 
~~~~~----~~~----~~~----~~------~~--~ 

21
barban 0.375 62.7 o 6,759 aY 3.2 a- 98 

barban + 0.375 60.9 27 4,362 b 8.4 a 96 
difenzoquat 1.000 
(tank mix) 

diclofop 1.500 63.2 o 5,581 ab 5.0 a 96 

metr i buz i n 0.188 63.4 o 5,506 ab 14.8 a 89 

Unt reated 63.0 o 4,486 b 137.4 b o 
check 

11 Counts from quadrants at harvest. 

21 	 Means in the same column followed by the same letter are not significantly 
different at the 5% level of probabil ity. 
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PROJECT 6 

AQUATIC AND DITCHBANK 

D. E. Seaman 

SUMMARY 

Water a copper sulfate i on a California aque
duct showed that most of the copper became unavailable for algae control. 
Only about 1% the applied copper remained in algi dal ionic form 13 
miles from the appli on site. Aerial appli ons of copper sulfate 
controlled lamentous gae without copper accumul on in Lake Solano, 
California, and about 50% of the applied copper concentration was found in 
effluent canal water 5.6 miles from the lake1s outl 

An ethyl enedfami ne complex of copper (KOMEEN) k i 11 odea in jar tests 
at 1, 2 or 4 ppmw i on with correspondi ng mi nimum sure times of 8, 
4 and 4 hours, y. In 4-week jar , odea was killed at 1 
ppmw copper ion or more, while at least 4 ppmw 
control of pondweeds and watermil foil. Km.1EEtJ 
ponds at 1 or 2 ppmw copper ion gave poor to 
and compl control el ,coontail, southern 
milfoil. 

Jar tests in ifornia showed that fluridone control 1 American and 
sago pondweeds appl ied shortly before or soon weeds 
emerged from winter buds or in the hydrosoil. Experi in Colorado 
showed that growth of these weeds was stunted severely by fl uri done in the 
light but not in the dark, and that the uptake of fluridone was not dependent 
on light nor was it translocated from roots or shoots of American pondweed. 

Reports on the aquatic weed competitor dwarf spikerush provi i nforma
tion on the morphology and rmi on of its seeds 
that these reproductive tures survived temperature 
damp-dried than when wet. Another biological control agent, mirror carp. 
was found to control Ameri can and 1 eafy pondweeds ina Cali i a pond by
increasing water turbidity by feeding or uprooting. 

Laboratory experiments in Colorado that low concentrati ons 
fate inc of il. diquat. silvex and 

2. through isolated epi can pondltJeed. 
leaves of this weed were found to t greater penetration of 2.4-D, uri 
done and hexazinone than did i ng leaves, but atrazine and simazine 
penetrated floating leaves nearly as well as submersed leaves. 8gsc;sic acid 
inhibited sprouting of American winter buds at 2 x 10 M or higher 
and induced floating leaf formation at lower concentrations, but these 

were reversed by addition of ei gibberellic acid or cytokinins. 

and sago pondweeds rap; d1y ; n a 
1 Colorado pond, but chara and 

can 
took longer to succumb. Hydroso;l 

bioassays indicated that hexazinone did n ist in phytotoxic amounts as 
1 as 15 months after treatment. 

Hexazi none at 1 ppmw kill 

and and showed 
when 
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mental s ne appl ications to canal nks for controlof annual 
resulted in canal-water residues within established tolerances for 

potable water, and crop tolerance studies icated that several crops would 
not affected adve y by such res i s i maz i ne in i rri on wa ter. 
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Frank, P.A. and 
N. 	 control of in do-

of copper treatments is 
, sediments, and chelat 

of dissolved substances in the water. There is broad 
that the of copper treatment for control of is 
dent upon the fraction of copper that remains in the ionic state. Con

ly, application rates and the of copper as an al-
may be predicted for water of known characteristics. This 

summarizes studies carried out to establish these s 
in water diverted from the Sacramento River Delta into the concrete-lined 
South Bay Aqueduct for ion and municipal uses. 

sulfate p was over a 
of several hr. near the diversion site. copper sulfate 
applied was calculated to produce a concentration of 1 ppmw ionic copper. 
Samples of the treated water were taken at regular intervals at sites 0.65, 
6.23, and 13.12 miles do,Vllstream from the site of application. 
for copper were made ic ion electrode and atomic 

The various fractions of copper determined for the 
locations are given in the accompanying table. 

The concentration of total copper at the first samp site was 0.84 
ppmw. This was reduced to 0.58 ppmw by the time the water reached the final 

site. About of this was in the form of copper 
(attached to sediment) that could be filtered from solution. This fraction 
was the most stable and was reduced very little as water flowed down the 

The fraction of soluble copper was in the form of car
bonate. Init , the particulate and carbonate states 
of the total copper. At the final samp site, about 12.5 miles down-
stream, the sum of these fractions still amounted to 83% of the total copper. 
This is s because these fractions of copper are not oxic 
to The copper complexes formed with are also 
ed to be nontoxic. 

The copper, that in the ionic state, was the smallest frac
tion of all. At the first site, it 3.6% of the total 
copper, and at the final site, o~ly than 1%. Of 
the total copper applied, only a very small ion was in a state that was 
effective for control of This was somewhat because, at 
the time the copper treatment was made, the of water was considered 
to be good with a of 7 and bicarbonate concentration of 48 ppmw. (U.S. 
Department of Agriculture, Science and Education , 

Botany of California, Davis, 

Maximum concentration of various states of copper in South 
after an of copper sulfate 

sites 
miles downstream 

ion 

0.65 O. 0.43 0.03 	 O. 
6.23 0.36 0.37 0.022 	 0.32 

13.12 	 0.35 0.23 0.007 0.13 

of three replicates. 



Residues of copper in South Putah Canal following the application of 
copper sulfate for control of algae. Dechoretz, N. and P. A. Frank. 
Aerial applications of copper sulfate were used to control filamentous 
algae in Lake Solano. The procedure followed was to apply 1.0 ppmw of 
copper sulfate (0.25 ppmw copper ion) in the form of granules to one half 
of the lake about 6:00 A.M. A second application of copper sulfate at the 
same rate was made to the other half of the lake about 2:00 P.M. on the 
same day. This procedure was followed for a period of 4 days. After 4 
days the entire lake was treated with 4 ppmw of copper sulfate (1.0 ppmw 
copper ion). 

A study covering a period of several days was made to determine the 
concentrations of copper in water entering the canal at the diversion dam 
and at distances of 3.77 and 5.6 miles downstream from the diversion dam. 

Sampling at locations 0.18 and 3.77 miles began at 0.5 and 1.0 hr 
after treatment, respectively. Sampling at each of these two locations 
continued at 0.5 hr intervals for 8 hr. Sampling at the location 5.6 
miles downstream from the diversion dam began 3 hr after the copper ap
plication was completed and continued at hourly intervals for 8 hr. Water 
samples were taken in duplicate, acidified immediately with HN03 and taken 
to the laboratory for analysis by atomic absorption spectrophotometry. 

The highest level of copper in the water entering South Putah Canal 
from Lake Solano was approximately 70% of the concentration applied to the 
lake (see accompanying table). The dissipation rate of copper in the South 
Putah Canal was quite low. Residues of copper at the 5.6 mile location 
were still approximately 50% of the concentration applied to Lake Solano. 

This procedure was very effective in controlling filamentous algae. 
There was no evidence of buildup of copper in Lake Solano. In the series 
of treatments, the concentration of copper in the water following one 
treatment always reached the normal background prior to the next applica
tion of copper sulfate. (U.S. Department of Agriculture, Science and 
Education Administration, Agriculture Research, Botany Department, 
University of California, Davis, CA 95616) 

Maximum copper concentration at several sampling sites in Putah South Canal 

., 1/
Copper concentratlon ln ppmw-

Miles downstream from diversion dam 

Time of treatment 0.18 3.77 5.60 

6:00 A.M. .17 .16 .14 

2:00 P.M. .18 .14 .12 

l/ Averages of 4 highest concentrations. 
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to determine concentrations and exposure times 
control of elodea with Komeen. Tests were made standardized pro

cedures for static water assays, Four-week-old of elodea were 
placed in jars 20 1 of water. Komeen was thoroughly dis
persed in the water in quantities to treatment rates of 1.0, 2.0, 
and 4.0 ppmw of ionic copper. Contact or exposure established were 
1, 2, 4, 8, 12, and 24 hr. At the end of each exposure , the 
were removed from the treated water, rinsed for 30 min in running water, 
and then held for observation in 75-1 tanks of fresh water. Rat for 
efficacy of Komeen were made for 4 weeks. 

The criteria for successful treatment were or near complete 
control within a not 2 weeks. The minimum period of ex
posure for control (93%) in the 1 ppmw treatment was 8 hr. In 
treatments 2 ppmw of copper ion, 4 hr of contact time were 

to obtain control of elodea. These results that a con
centration x exposure time factor may be involved. However, this was not 
confirmed in the treatments made with 4 ppmw of copper ion. Although sub
stantial control (70%) was obtained 2 hr of contact, con
trol ( 4 hr of exposure to 4 ppmw of copper. 

The of phytotoxicity was leaf discoloration and defoliation 
followed destruction of the stem tissues, (U.S. of Agric
ulture, Science and Education iculture Research, Bot
any of California, Davis, CA 95616) 

Effect of three concentrations of Komeen and four exposure 
control of elodea 

on 

Rates of Komeen Exposure 
(ppmw copper ion) time Weeks after treatment 

2 4 

1.0 1 20 50 50 57 
2 27 47 50 50 
4 40 67 70 70 
8 40 93 93 100 

12 53 87 87 97 
24 83 100 100 100 

2.0 1 33 50 60 70 
2 40 63 70 90 
4 70 97 100 100 
8 80 97 97 93 

12 93 97 100 100 
24 100 100 100 100 

4,0 1 40 53 80 80 
2 73 70 87 87 
4 100 100 100 
8 100 100 100 100 

12 100 100 100 100 
24 100 100 100 100 



Evaluation of Komeen for herbicidal activity on vascular aquatic 
weeds. Dechoretz, N. and P.A. Frank. Laboratory tests were conducted 
to determine the herbicidal activity of Komeen on elodea, American pond
weed, sago pondweed and Eurasian watermilfoil. Assays for phytotoxicity 
were made by placing one pot of each of the rooted plants into 20 1 of 
water containing the herbicide. The concentrations of Komeen used in this 
experiment ranged from 0.25 to 4.0 ppm of copper ion. Each treatment was 
replicated three times. The degree of phytotoxicity was based on visual 
observations of the plant response made at weekly intervals for 4 weeks. 
A rating scale of 0 to 10 was used in which 0 = no injury and 10 = dead 
plants. 

Komeen was very toxic to elodea. Although acceptable control was 
attained at 0.25 ppmw, a significant amount of regrowth (greater than 50% 
of original biomass) was observed after 4 weeks. Slight elodea regrowth 
(less than 10% of original biomass) was observed in containers treated at 
0.50 ppmw, and no regrowth was observed in containers treated at concentra
tions of 1.0 ppmw or greater. Komeen at 1.0 and 2.0 ppmw was only moder
ately toxic to the other test species. Concentrations of 4.0 ppmw copper 
ion were necessary to obtain acceptable control of pondweeds and watermil
foil. (U.S. Department of Agriculture, Science and Education Administra
tion, Agriculture Research, Botany Department, University of California, 
Davis, CA 95616) 

Evaluation of Komeen for herbicidal activity 

Weed response 1/ 

Treatment rate Elodea American Sago Euras.ian 
ppmw copper ion pondweed pondweed watermilfoil 

0.25 	 7.7(7.3)2/ 2.0(1.3) 1.7(0.8) 2.3(1.3)-
0.50 	 10(9.4) 2.7(2.5) 3.3(2.8) 4.0(3.5) 
1.0 	 10(9.9) 4.0(3.8) 7.0(4.2) 6.7(4.4) 
2.0 	 10(9.9) 5.7(4.9) 6.7(4.5) 7.3(4.7) 
4.0 	 10(9.9) 8.0(6.1) 9.0(5.8) 8.0(6.5) 

1/ 	Response of weeds based on 0 to 10 scale - 0 = no response, 10 = dead. 

2/ 	Figures within parentheses are averages of 4 weekly ratings. Figures 
not in parentheses are final ratings made at the end of 4 weeks. 
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Dech
oretz, 

mine the effectiveness of on aquatic weeds. Pond size, treat
ment rates and weeds present prior to treatment are shown in the accom
p table. 


Weed growth infested 100% of the surface. Elodea 
controlled 1 and 2 after treatment, 

50% of the or American 
infestation was s to the bottom of the pond. Komeen did 

not effect fish in the pond. 

infested 95% of the surface 
other listed in the table. 

Within after treatment with Komeen all the plant material was 
to the bottom. After 14 days the plants were in an advanced state 

Sago was observed the 28th after treat
ment and retreatment was necessary after 42 The other 

when the pond was treated did not recover. 

in this pond. 
The on the occurred 10 

treatment when had turned brown. The 
not to the bottom and was observed within 28 
treatment. 

and horned infested 
of the pond, r Less than 5% of the pond 

was infested with coontail and watermilfoil. Maximum cur 
control occurred 8 after the treatment and was estimated to be 80%. 
Fourteen days after treatment, all the watermilfoil and coontail was 

to the bottom. Komeen had no noticeable effect on horned pondweed 
in this .S. of iculture, and Education 

Research, of 
CA 95616) 



Small treated with Komeen for the control of weeds 

Pond Surface area Treatment rate Weed 
of depth in ppmw of copper present 
in acres ft. 

Kirkham 0.37 4.0 1.0 	 Sago pondweed 
American 
Elodea 

Pond 0.39 3.0 2.0 
NO. 1 

Cur 
weed 

Southern naiad 
Eurasian water

milfoil 

Facility Pond 
NO. 2 0.39 3.0 1.0 Sago 

CurlyleafRiverbend 0.16 1.0 1.0 
weed 

Horned 
Coontail 
Eurasian water

milfoil 
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Relationships of stage of growth of American and sago pondweeds to 
phytotoxicity of fluridone. Frank, P.A. and N. Dechoretz. Greenhouse 
and field studies have shown fluridone to be an effective aquatic her
bicide; however, periods of 6 to 8 weeks are sometimes required for com
plete weed control. This work was carried out under greenhouse conditions 
to establish some of the factors responsible for the extended periods re
quired for control of certain aquatic weeds with fluridone. 

Four sago pondweed tubers and four American pondweed winterbuds were 
planted in 20 liter glass jars containing 7.5 cm of silty clay loam soil. 
The jars were filled with water and f1uridone added to produce treatment 
rates of 1 ppmw. Some containers were treated immediately after planting 
the pondweeds. The remaining containers were treated at 2, 7, 14, or 21 
days after emergence of the pondweeds from the soil. 

F1uridone was observed to be very effective on pondweeds when applied 
to water as a preemergence treatment. The observed phytotoxic effects were 
emergence of chlorotic plants, severe retardation of growth, and eventual 
death of the plants. 

Two and 7-day-01d plants became chlorotic 4 days after treatment. 
Plant growth ceased and the plants decomposed about 7 days after treatment. 

Fourteen and 2l-day-01d plants were more tolerant of f1uridone than 
2 or 7-day-01d plants. Except for chlorosis of the leaf tips, the older 
plants appeared normal 4 weeks after treatment. For best results with 
fluridone for control of pondweeds, treatments should be made shortly be
fore, or soon after, emergence of the plants. (U.S. Department of Ag
riculture, Science and Education Administration, Agriculture Research, 
Botany Department, University of California, Davis, CA 95616) 
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membraneous 
first. The 

• 

was 
inflorescence was found 

bear 3 to 12 matured The average number of 
achenes that matured on inflorescences this range of florets was 
four. The pericarp of seed was made up of rows of annulated cells 
covered with a water-soluble wax-like substance that leached away when 
stored in water at 4 to 6 C. The seed coat consisted of three layers. 
Each contained lipids, of cu
tin. When the seed germinated the first. fol
lowed the culms. Tubers formed and matured in about 30 days. The shoot 
apices of tubers each had two buds that were five to seven 

leaf scales. When tubers • the longest bud 
second bud contained the leaf (U.S. Department 

Science and Education Administration, Agriculture Research, 
, University of California, Davis, CA 95616) 

their 
were 
dried. 

Yeo, R.R. and J.R. 
were studied to determine 

to survive extreme Both of propagules 
to a broad range of temperatures while either wet or damp-
survived extreme cold and hot if damp-dried during 

seed survived 14 exposure to -196 C or 21 days 
exposure to 72 C and then germinated 59 and 24%. r Seed ex-

to extreme temperatures while submersed in water 20% when 
exposed to -15 C for 30 days and 4% when to 60 C Ger
mination of seed was nearly twice that of wet seed that were 
warmed at 37 C for 21 Tubers that were before exposure 
survived -196 C for 14 and 49 C for 21 20 and 49%, 

Tubers that were wet to and cold 
atures were killed at less extreme temperatures than seed. Only 2 and 97% 


and 37 C for 21 days, 

Science and Education Ad-


of the tubers -10 C for 30 

ministration. • Univers of Cal
ifornia, Davis. CA 

carp. 
at 
to evaluate their on these weeds. The weeds persisted for the re
mainder of 1977. The water became increasingly turbid the winter 
months and continued to be turbid throughout 1978. Some 
leafy was observed in March and April of 1978, but di 
shortly thereafter. of weeds in exclosures that were maintained to 
keep out the fish indicated control was due to turbid rather than feed
ing or .S. of , Science and Education 
Administration, Botany Department. of 
California. Davis, 

Yeo, R.R. cm , were 
741 f in a American 

stunted of 
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N. E. Otto, R. W. Raines, 
J. Anderson, 

determined the 
of simazine found in irrigation water after ditchbank 

treatment for weed control. Simazine tions to watered and dewatered 
canal banks were made at 2.25 and 4.5 to selective control of 
annual weeds. Simazine levels in canal water 
herbicide did not exceed 60 
in the canals treated when dewatered the fall showed a 

First flow water 

concentration of 250 ~g/L within the treated reach, which was diluted to 
5 ug/L immedia downstream. To determine residues that accumulate 

in crops from canal waters low levels of simazine, a field study 
was initiated in which six crops were 
sprinkler and furrow ted with 0.01 and 0.1 mg/L sima
zine. harvested t 7 and 30 after treatment revealed no detectable 
simazine residues in corn grain, pinto bean pods and , or in cucumbers. 
Trace amounts from 0.5 to 2.9 were found sugar beets, corn 

and tomatoes. Sugar beet fol ted with simazine at 
both rates contained 5 ~g at 7 after treatment. Alfalfa 

ted with 0.1 mg/L simazine contained 6.4 , which was 
residue found in crop Water residue levels resulting from 

the 
our 

cations of simazine to inside of canals were within established toler
ances for potable water and would not t on crops and 

(USDA, USBR, FWS Res. Lab., Denver, 
CO.: REC-ERC-78-l). 

and 

location. winterbuds American pondweed 
and sago herbicide fluridone at 1.0 
ppmw for or dark conditions in 
culture, content and s of growth also were 
assessed. not observed until about four to five 
weeks after treatment. 1.0 ppmw fluridone in the dark for 14 days 
did not result in s , were stunted. 
The amount of 14C-fluridone retained winterbuds was not 

different in plants in or dark for 1, 2, or 14 
Results suggest that light is not related to of fluridone, 
but rather to other responses, probably 
of p systems. Roots and shoots of mature American 
were exposed to 14C-fluridone us a shoot compartmentation 
apparatus. After 10 exposure to labeled fluridone, showed 
that little or no translocation of fluridone occurred from shoot or root 

and retention were localized where the fluridone con
(USDA, SEA-AR, Weed Research, Denver,tacted the tissue. 

. C. Jr., and L. W. J. 
tissues were exposed 

14C-labeled dichlobenil, t, silvex, and 2,4-D at concentrations of 
5 x 10- 4

, 5 X 10- 5
, and 5 x 10- 6 M and the amount of herbicide the 

tissue layer was measured. Rates of herbicide movement 
found when copper in the form of sulfate was 
concentrations of 5 x 10- 5 

, 5 x , and 5 x 10- 7 M. 
the almost universal increase in herbicide addition 
of copper was that of diquat at a concentration of 5 x 10- 6 M. Without copper 

plants also 

were those 
added as a 
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only 0.31 nM of an equilibrium potential of 2nM of 14C diquat had penetrated 
the membrane within 48 hours, compared to 1.4 nM following the addition of 
5 x 10- 7 M of copper. 

Exposure of submersed and floating leaf-sections of American pondweed to 
5 x 10- 6 M concentrations of 14C-labeled simazine, atrazine, 2,4-D, hexazinone 
and fluridone showed marked differences in herbicide penetrability between the 
leaf types. Floating leaf sections permitted only 1.6, 3.04 and 2.5 percent, 
respectively, of the total 2,4-D, hexazinone and fluridone to pass through 
their adaxial surfaces, while 25.9, 25.6 and 8.96 percent of these herbicides, 
respectively, passed through adaxial surfaces of submersed leaf-sections in 
24 hours. The difference was less evident with simazine and atrazine. After 
24 hours, 9.0 and 20.25 percent, respectively, of the total simazine and atra
zine had passed through the adaxial surfaces of floating leaf sections, while 
only 12.7 and 21.8 percent, respectively, passed through the adaxial surfaces 
of submersed leaves. (USDA, SEA-AR, Aquatic Weed Research, Denver, CO). 

Studies on the effects of various plant growth regulators on the develop
ment and leaf morphology of Arnerican pondweed. Anderson, L. W. J. Effects 
of gibberellic acid, abscisic acid (ABA), and some cytokinins on sprouting and 
leaf development of American pondweed winterbuds were investigated. ABA at 
concentrations of 2 x 10~5 M or higher prevented sprouting of cold-stored 
winterbuds. ABA at lower concentrations (5 x 10- 6 to 5 X 10- 5 M) did not com
pletely inhibit sprouting, but sprouting plants were induced to form floating
type leaves, which normally are only found on mature plants. The addition of 
gibberellic acid or cytokinins to ABA at the lower concentrations counteracted 
this ABA-induced floating leaf formation. When ABA was applied at concentra
tions that normally inhibit sprouting in combination with either gibberellic 
acid or cytokinins, inhibition of sprouting was counteracted. Efforts are 
underway to isolate and quantify levels of abscisic acid and other hormones in 
American pondweed during various developmental stages. (USDA, SEA-AR, Aquatic 
Weed Research, Denver, CO. See Science, Vol. 201, No. 4361, p.1135-ll38, 
22 September 1978). 

R
Small pond application of hexazinone (Velpar ), a triazine herbicide, for 

control of submersed aquatic weeds. Anderson, L. W. J. Two 0.2-acre 
(0.08 ha) ponds each with a mean depth of 1.22 meters, were used to study the 
efficacy of hexazinone in the control of submersed aquatic weeds. The aquatic 
weeds present were cattail, elodea, American pondweed, sago pondweed, Chara 
sp. and Spirogyra sp. An identical pond containing the same species' distri
bution was used as an untreated control. Hexazinone was applied at 1 ppmw as 
a 90% soluble powder formulation and delivered by a rotary gear pump through 
a 1.22 m spray boom held 0.3 m below the surface of the water. Efficacy was 
evaluated by (1) visual ratings of damage to the weeds present before the 
trial, and (2) visual ratings of damage to introduced American and sago pond
weeds. The introduced plants were germinated from winterbuds in 0.3 by 0.3 by 
0.15 m wood flats containing soil. Flats were maintained submersed in a green
house for two weeks following planting of winterbuds. One flat of each species 
was placed jn four randomly selected 9 by 9 m grids in the control and treated 
ponds. Treatment with hexazinone was made 7 days after flat placement. The 
flats were observed at two-week intervals and photographed at the end of the 
100-day observation period, and the number of winterbuds produced in each flat 
was determined. 

For visual observations, a code system was used to describe the condition 
of each species. This system was used instead of a typical "one to ten" 

231 



rating in order to better record the symptomatic responses of the various 
weeds to the action of hexazinone. 

Water quality measurements. A portable instrument was used to make bi 
weekly analysis of pH, dissolved oxygen (D.O.), temperature and conductivity 
(Hydrolab Surveyor 6D). Bi-weekly water samples were taken in duplicate for 
determination of hardness, alkalinity, and nitrates, phosphates, silicate 
levels. Nitrate and phosphate levels were determined by an autoanalyzer 
(Technicon Auto Analyzer II); a Hach-kit was used for the other analyses. At 
the time of treatment, the following conditions existed in the treated pond: 
pH 7.8, D.O. 8.0 ppm, total hardness 90 mgiland temperature 21.5 C. Condi
tions in the control pond were: pH 8.6, D.O. 9.5 ppm, total hardness 86 mg/l 
and temperature 21.5 C. (Results of nutrient analyses will be reported else
where). 

Bioassay for persistence of hexazinone. Samples of hydrosoil and water 
were taken from the hexazinone-treated pond 15 months after treatment. The 
following combinations of exposures were made to winterbuds of American pond
weed and sago pondweed: "hexazinone-treated" hydrosoil plus tap water, 
"hexazinone-treated" water plus potting soil, and potting soil plus tap water. 
Two replicates (5 winterbuds each) for each ex? osure were plaGted in clay pots 
held in 19 1 (5 gal) pickle jars in a greenhouse and observed for four weeks. 

Results of the treatment are presented in the accompanying table. The 
two species of pondweed showed the earliest phytotoxicity symptoms followed by 
Chara. Elodea exhibited the greatest tolerance to hexazinone, but it was com
pletely controlled within three months after treatment. The D.O. concentration 
in the treated pond dropped from 8.0 ppm to 0.2 ppm 6 days after the hexazinone 
treatment. This precipitous reduction in D.O. accompanied a fish kill observed 
four days after treatment. Species killed included rainbow trout and suckers. 
However, small (1 to 2 cm) minnows appeared to survive the lower D.O. No 
phytotoxicity was evident in either species following the bioassay for hexazi
none persistence in the water or hydrosoil. This indicates that no residue 
phytotoxic to the two species of pondweed persisted in the water or hydrosoil 
15 months after treatment. Root to shoot translocation of hexazinone was indi
cated by the phytotoxic effects on some cattails growing along the shoreline 
and by the complete kill of two Russian Olive trees also growing out of the 
water near the shore. (USDA, SEA-AR, Aquatic Weed Research, Denver, CO). 
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Summary of Effects of 1.0 ppm Eexazinone on Aquatic Weeds 

---------------- _.__.---------- .----------_._------------------------- ------.---.-.----------------._-

POST TREATMENT 1 ,2 

6/30/77 

7 days 14 days 28 days 45 days 100 days 

CON VEL CON VEL CON VEL CON VEL CON VEL 

Cattail NC NC NC BRN NC BRN, 
DEC 

NC DEC NC NC 

American pondweed NC DEC FL DEC FL DEAD FLO DEAD FLO NC 

Sago pondweed NC BRN, 
DEC 

GRO DEC GRO DEAD FLO DEAD FLO NC 

Chara sp. NC PUR, 
FLT 

NC DEC NC DEAD NC DEAD NC NC 

Elodea NC FLT, 
DEC 

DEC DEAD NC 

Filamentous algae 
(Spirogyra sp. ) 

NC BRN NC DEC GRO DEAD GRO DEAD NC NC 

Needle spikerush BRN DEC DEAD DEAD NC 

lSince effects on individual species did not differ between plots, effects are 
given by species and not by plot #. 

2Codes for conditions of weeds: 

NC - no change from previous observation 
PUR - purple coating present (probably bacterial) 
BRN - browning/burning of foliage 
DEC - foliage decomposing 
GRO - biomass increased 
DEAD - complete control 
FLT - vegetation now floating, detached 
FLO - flowers formed 
FL - floating leaves formed 
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canarygrass are a ng to denuded 
di hban in the s rable grasses a perennial 
stand has been kill ious studies showed t creeping red ue 
sings grown in a pure stand were moderately tolerant of glyphosate. The 
objective of this study was to ne the effects of competition 
and yphosate on the s of perenni ies in mi 

The ment was c on land to eliminate the hazards 
associated with experimental plots on ditchbanks. Reed canarygrass was 
seeded in combination th creeping red scue, redtop, or a mixture the 
two sses on April 14, 1978. Approxi y 8 a 
(June ), 1 lb/A of yphosate was applied all plant combinations in 
and 60 lons water acre. Reed canarygrass, creeping red fescue, 

top averaged 15, ,and 7 inc 1 and had 3.1,7.8, and 1.5 
tillers, res ti y, at the treatment. Plots were 12 by 

and each trea t was replica four in a randomized compl 
block design. ots were s nkler irri throughout the season at 
1 intervals. 

1 month after application, most lia of all ies was 
ured. By late July, creeping red ue, a a lesser 

to recover. se there were no di between 
diluent per acre, these are combined ble. 

31 show creepi red fescue were not 
reduced appreciably by treatment. On ted ots, when redtop was 
combined with reed canarygrass, the stand redtop was more than 50 

ent; when grown in combination with reed canarygrass and creeping 
, competition and herbici reduced the stand of redtop to only 4 

No more than three reed canarygrass ants per plot survi the 
treatment. Reed canarygrass dominated the untreated plots and nearly 1m1 

stands creeping redtop plants survi in untreated 
pl . (USDA-SEA/AR and Washington te University, Irr. Agri. . and 
Ext. Center, Prosser, WA 99350). 
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Effect of glyphosa at 1 lb/A and ition on 

the stands a igh of three rennial grasses 

ies 

Trea 
+ <1 3 
ue 12 

Reed rass + <1 6 
P 43 8 

l~a 55 + <1 11 
fescue + 91 12 

4 8 

Untrea 
37 

2 9 

canarygrass + 38 
P 0 0 

canarygrass + 35 
Creepi red scue + <1 5 

0 0P 



Differential response of established creeping red fescue selections to 
glyphosate . Comes, R. D. and A. D. Kelley. Established creeping red 
fescue (Boreal variety), a desirable ditchba nk grass, is more susceptible 
to glyphosate than are seedlings. In an at tempt to find a selection of 
this species that is more tolerant of glyp ho sate than the Boreal variety, 
62 plant introductions and four varieties of creeping red fescue were 
screened for glyphosate tolerance . 

Seedlings of each selection were established in the greenhouse. After 
hardening-off in a lath-house, the seedlings were space planted on 9 inch 
centers within rows spaced 3 feet apart. Plants were grown in the field 
for 13 months before any treatments were applied. Treatments were 1 and 2 
lb/A of glyphosate applied in mid-May of 1977 and again to the same plots 
in 1978 or 2 lb/A of glyphosate applied in October of 1977 only. All 
treatments were applied in 60 gallons of water per acre with a constant 
pressure knapsack sprayer. In mid-Mayall selections were one-half to fully 
headed. Plants were vegetative and had a normal green color in October. 

Response of the 62 selections to glyphosate varied widely and data from 
one or two selections from each country or state where seed was obtained are 
given in the table. Most selections became established and made vigorous 
growth at Prosser . After two repeated app ications of glyphosate at 1 lb/A, 
the stand of the various selections ranged from 3 to 93 percent. Selections 
from Spain, The Netherlands, Yugoslavia and Denmark were most tolerant of 
this treatment. At the 2 lb/A rate, stands of most selections were reduced 
more by a single application in October than by two repeated applications in 
May. Of the commercial varieties tested, Fortress was the most resistant 
and Pennlawn was the most susceptible to g1yphosate. (USDA-SEA/AR and 
Washington State University, Irr. Agri. Res. and Ext. Center, Prosser, WA 
99350). 
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Response of 21 creeping red fescue selections to 
glyphosate at Prosser, Washington 

"--.--~.---~.

Stand on 10-3-78 {%)
Plant introduction 1 1 b/ A 2 1 b/A 

or va ri ety Control May May Oct. 

Alaska 349090 

U,S. 300969 

Switzerland 234901 

Poland 287547 

Sweden 302998 

Spain 237802 

Iran 230240 

Yugoslavia 255428 

Finland 189285 

U.S.S.R. 251687 

Netherlands 237181 

Denmark 217418 

Czechoslovakia 182856 

Germany 235087 

Germany 234778 

Canada 303006 

Canada 236844 
Borea "I 

Fortress 

Novaruba 

Pennlawn 

100 

100 

88 

100 

100 

100 

100 

100 

100 

98 

100 

100 

100 

78 

100 

100 

75 

100 

98 

100 

98 

53 3 0 

70 18 13 

3 0 0 

80 35 15 

60 20 3 

93 20 25 

28 23 3 

90 38 33 

55 8 10 

83 20 13 

93 20 23 

88 23 58 

63 20 10 

10 0 0 

75 25 25 

75 38 23 

13 0 0 

48 23 8 

63 13 23 

48 25 5 

30 0 3 
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PROJ ECT 7 


CHEMICAL AND PHYSIOLOGICAL STUDIES 

Howard L. Morton - Project Chairman 

SUMMARY 

Eight authors submitted four papers reporting results of research on the 
non-selective control of annual weeds, seed germination, herbicide residue 
analysis and interspecific competition of shrubs and grasses. 

Vel par gave outstanding non-selective control of an annual weed complex 
growing at the time of treatment and one year after treatment in Yolo County, 
Califor nia. 

Germi nati on of wi tchgrass was increased by subjecti ng seeds to 5 weeks 
of stratification at 5 C, alternate germination temperatures of 25 and 15 C 
and alternate light and dark periods. 

Thi n 1 ayer chromatography was effecti ve in removi ng i nterferri ng sub
stances extracted from half-shrubs bei ng analyzed for herbi ci de residues. 

Broom snakeweed reduced the growth of sideoats grama, fourwing saltbush 
and western wheatgrass but not 1una pubescent wheatgrass, when grown wi th 
these species in the greenhouse. 

PAPERS 
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Nonselective control of annual weeds with three soil-active herbicides. 
Smith, N. L. and W. B. McHenry . An abandoned road in Yolo County was chosen 
to evaluate the effectiveness of oxyfluorfen and 3-cyclohexyl-6-(dimethyl
amino)-1-methyl-S-triazine-2,4(lH,3H)-dione (Velpar) for the control of 
annual weeds on the roadside. Simazine plus paraquat was also included . 
Three replications were employed with a plot size of 15 by 15 feet. Treat
ments were applied April 4, 1974, using a spray volume of 100 gpa. 
Surfactant at 0. 5% by volume was added to all treatments. Weeds present at 
time of application included ripgut brome, wild oat, wild radish, yellow 
starthistle, foxtail barley, mustard, California burclover and rattail 
fescue. Due to the application timing all species, with the exception of 
yellow starthistle, were in an advanced stage of development. Evaluations 
the first season were made on the basis of topkill of existing vegetation. 
Additional evaluations were made following the next rainfall season. Results 
are shown in the following table. Oxyfluorfen exhibited a much faster but 
less complete kill of existing vegetation than did Velpar following appli 
cation. Evaluations made in 1975 following winter rainfall indicate that 
Velpar at 2 and 4 lb ai/A has considerable residual soil activity. 
Oxyfluorfen and simazine at the rates tested had little effect on winter 
annual weeds one year after application. (Cooperative Extension, University 
of California, Botany Department, Davis, CA 95616). 

Control of annual weeds 

Rate to~ki 111 seedling control l 

Herbicide ai/A 4/16/74 5/1/74 1/7/75 4/15/75 

oxyfl uorfen 0.25 5.0 6.0 0.7 0.0 
Qxyfl uorfen 0.5 5.3 6.8 0.7 0.7 
oxyfluorfen 1 8.0 8.3 0.3 0.7 

Velpar 1 3.0 8.0 8.2 4.7 
Vel par 2 3.0 9.3 9.8 9.3 
Velpar 4 3.0 9.6 9.8 9.8 

simazine 2 9.6 9.5 3.3 1.3 
+ paraquat + 1 

control 0.0 0.0 0.0 0.0 

Data is average of four replications 
1 0 = no control, 10 = complete control, all plants dead 
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r, When witc ss 
Kentucky 

nant plant. After the first year, 
present, until the field is broken 
ture, stratification, and necessi 

seed fields, it is usually 
may be absent, a1 seeds are 
replanted. Factors of age, tempera

that are like to influence the 
were studied in the laboratory.life span and ion of 

In 1977, seeds of witchgrass were stored and 
temperatures with no stratification and with strati

fication at 5 C for 2 weeks. After dry storage for I, 3, 6. and 10 months, 
the nonstratified seed 0.3, I, 13, and 50%, and the stratified seed 

ed 2, 4, 34, and 58%, tively. These data indicated the degree of 
postharvest 

Germinat~on of seeds in 1970, 1972, and 1974 was in a 
combined trial in , 1977. The tabulated data show stratification for 5 weeks 
and alternat Ii and dark ificant increased ion. A 
t ure of 20 C to imum for 3- and Differ
ences in response to specific temperatures decreased in the 7-year-old seed. 

In another trial in November, 1977, seeds from 1970, 1972, and 1974 harvest 
were stratified for 10 weeks and ected to 16-hr t at 25 C and 8-hr dark 
at 15 C (25 and 15 vs. the same and dark periods at a constant 20 C. 
The alternat temperatures significantly increased ion with an aver
age of 3 years of 50% at 20 C and 82% at 25 and 15 C. (Contribution from the 

tural Research, USDA, and Wash. Expt. Sta., Pullman, cooperat .) 

seed matured in three different 
as 

ion of 
stratification 

tion temperatures, 
at 5 C for 5 weeks, three 
and two light 

years 

Stratification: 
5 Heeks at 5 C 76.6 a 89.4 a 90.5 a 82.5 a 
None 51. 3 b 58.2 b 49. b 51. 5 b 

Germination temperature 
15 55.8 n 72.4 n 54.4 0 60.7 n 
20 60.6 mn 84.4 m 66.2 m 70.4 m 

t 

in each 

25 62.0 m 64.4 0 58.2 n 61. 5 n 

55.6 Y 69.2 Y 54.8 Y 59.9 Y 
t /8-hr dark 63.4 x 78.4 x 64.0 x 68.6 x 

59.S b 78.3 a 59.4 b 
~----------- ... _

column, within each group, except averages, not followed 
the same letter are ficant different at the 5% level. 

over years in respective groups. 
3/ 

compared r temperature 

over other factors. 
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Cleanup Procedure for Analysis of Herbicides Extracted from Broom Snake
weed, Burroweed, and Creosotebush . Martin, R. D. and H. L. Morton. We ex
tract the herbicides 2,4-D, 2,4,5-T, dicamba and picloram from grasses with 
acidic acetone and assay the methylated extracts with a gas-liquid chromato
graph (GLC) using minimal cleanup. However extracts of burroweed, broom 
snakeweed, creosotebush and other half-shrubs contain compounds which inter
fere with the GLC assay. To remove the interferring compounds from extracts 
of these plants, we use thin layer chromatography plates. After acidic 
acetone ex traction and methylation, the methyl ester derivatives are streaked 
on a 500-micron-thick silica gel-g plate and developed in benzene. Dicamba, 
2,4-D and 2,4,5-T travel about 10 cm from the application area, but picloram 
moves less than 1 cm. Areas of the plate containing the herbicides are 
scraped from the plate and eluted from the silica gel with benz ene. The 
eluate is then assayed with the GLC. Recovery rates vary from 80 to 100% 
depending on concentration and type of herbicide. (U.S. Department of Agri
culture, SEA-AR, 2000 East Allen Road, Tucson, AZ 85719) 

Broom Snakeweed Competition With Grasses and a Shrub in the Greenhouse. 
Johnsen, T. N., Jr. and R. M. Nadrigal. 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 fora g e species. A stud y was done in the greenhouse 
at Flagstaff, Arizona, to determine the eff,ects of snakeweed seedlings on 
the growth of seedlings of several common forage species used to replant 
Southwestern pinyon-juniper ranges. The species tested were: f ourwing salt
bush, a forage shrub, and three forage grasses: luna pubescent wheatgrass, 
western wheatgrass, and sideoats grama. Seeds were planted in I-gal cans 
filled with Springerville clay loam. Each species was grown alone and with 
broom snakeweed. There were eight replications of the nine species combina
tions. 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 salt
bush. It was eliminated by luna pubescent wheatgrass and almost so by 
western wheatgrass. Fourwing saltbush did not affect broom snakeweed 
growth. (U.S. Department of Agriculture, SEA-AR, 2000 East Allen Road, 
Tucson, AZ 85719) 

Oven dry weight of snakeweed 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 
Sideoats grama 4.4 1.7 1.9 
Fourwing saltbush 4.6 1.2 3,4 
Luna pubescent wheatgrass 3.3 3.4 0.0 
Western wheatgrass 3.4 2.7 0.4 

Average of 8 replications 
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CROPS I 


A1 
Apple. 
Avoca 

r1 

Cherry, tart. 

Citrus. 

Corn, d • 

Corn, sweet • 

Cotton 

Cucumber. 


, c ing red. 

Grama grasses • 

Guayu1e • 


Lentil s • 


Melons. 

Milo 


Pasture, grass. 

Peas. 

Peppermi 

Pistachio. 

Potatoes. 


Raspberries. 

Redtop. 

Ryegrass, renni 


Safflower. 

Saltbush, flowering. 

Sorghum • 

Soybeans. 

Sugarbeets. 


Sunflower • 


Tomatoes. 


Wheat, spring.

Wheat, wi ntei~ • 


Wheatgrass. 


103,104,106,108,110,230 
43 

113,115,117,118,120,140,145, 
1 
1 , 1 

93,1 ,240 

,1 ,1 ,135,230 


233, 

39,40 241 
154,1 

159 

,54 
see Sorghum 

11 
166,168,1 
56,58,60 
1 , 1 

62 
233 
93 

171 
41 ,241 
137,173,175,1 
178 
137,180,182,184,1 ,188,190, 
192,230 
195 

113,140,1 
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(arranged alphabetically by scientific name) 

Page No. 

Agropyron repens (L.) Beauv. (quackgrass) ••••••••••••• 24,62,108 
Amaranthus b1itoides S. Wats. (prostrate pigweed) •••.••••••• 73,76 
Amaranthus retrof1exus L. (redroot pigweed) 47,62,73,76,110,122,123,131,133, 

135,154,157,159,163,171,173,182, 
184,186,188,190,192,195 

Amaranthus spp. (pigweed) • • • • • • • • • • • • 56,58,63 
Amsinckia intermedia Fisch. &Mey. (coast fidd1eneck) ••••••• 149 
Anthemis cotu1a L. (mayweed) ••••••••••••••••••.•• 149,208 
Apera spica-venti (L.) Beauv. (windgrass) ..••••••••.••••• 126 
Avena fatua L. (wild oat) ••115,118,120,197,199,200,201,205,211,213,215,239 

Brassica kaber (D.C.) L.C. Wheeler 
var.--,nnatifida (Stokes) L.C. Wheeler (wild mustard) •.•• 62,149,239 

Bromus rigidus Roth ripgut brome) •••••• 206,210,239 
Bromus tectorum L. (downy brome) •• 106,140,142,149,203,217 

Ca1andrinia caulescens (R. &P.) DC. 
var. menziesii (Hook.) Macbr. (redmaids) • • .• • • • • • 56 

Capse11a bursa-pastoris (L.) Medic. (shepherdspurse) •. 192,208 
Cenchrus incertus M.A. Curtis (field sandbur) • • • • 43,127 
Centaurea repens L. (Russian knapweed). • • • • • • • • • 25,26 
Centaurea solstitialis L. (yellow starthistle) ••• 239 
Ceratophyllum Spa (coontail) •••.••••••••••••••••••• 226 
Chenopodium album L. (common 1ambsquarters) • 56,58,63,76,84,110,120,122,159, 

163,182,184,186,188,190,192,196, 
Chenopodium murale L. (goosefoot, nettleleaf) •••••. 890 •••••••• 

Cirsium arvense (L.) Scop. (Canada thistle) ••.•••••••• 3,5,7,11,13 
Convolvulus arvensis L. (field bindweed) •• 14,16,17,47,50,154,1570 ••••• 

Conyza bonariensis (L.) Cronq. (flax-leaved fleabane) • • • • • •••• 58 ' 
Conyza canadensis (L.) Cronq. (horseweed) ••••••••••••••43,56,58 
Cynara carduncu1us L. (artichoke thistle) • • •••••••31 
Cynodon dactylon (L.) Pers. (bermudagrass). • • •••• 58 
Cyperus escu1entus L. (yellow nutsedge) ••• 161 
Cyperus rotundus L. (purple nutsedge) • • • • • 23,50,58,139 

Descurania pinnata (Walt.) Britt (tansy mustard) ..••..•••••140,153 
Descurania sophia (L.) Webb. (flixweed) • • • . • • • •••.••• 145 
Digitaria sanguina1is (L.) Scop. (large crabgrass) •••••••••••••47 

Echinoch1oa crus-ga11i (L.) Beauv. (barnyardgrass). 43,76,84,123,133,135,154, 
157 , 1 59,1 61 , 1 73, 1 75,1 77 , 188 

Eleocharis parvula (R. &S.) Link (spikebrush, dwarf) •••••••• 229 
Elodea canadensis Michx. (elodea) • 224,225,226,2310 • • • • • • • • •• 

Eragrost;s ci1ianensis (Al l.) Lutati (sti nk grass) • • .63 
Eragrosti s orcutti ana Vasey (orcutt 1 ovegrass). • • • • • • • • • 157 
Eremocarpus seti erus Benth. (mullein, t urkey). 0 ••••••••••56 
Eradium cicutarium L.) L'Her. (redstem f i 1aree). • • • •• 43 
Erodium spp. (fi1aree) ••••••••• • •••••••56 
Euphorbia esu1a L. (spurge, leafy). • • . • 18,20 
Euphorbi a sup; na Raf. (spurge, postrate). . • • • • • .93 
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HERBACEOUS WEED INDEX (Continued) 


(arranged alphabetically by scientific name) 


Page No. 

Festuca myuros L. (rattai l fescue) ••.• · • 239 

Galium aparine L. (catchweed bedstraw) •. 149 
Gnaphalium sp. (cudweed) •••••.••••. · •• 56 

Heiraceum aurantiacum L. (orange hawkweed) •. .21 
Hemizonia sp. (tarweed) ••••••••••• .56 
Holosteum umbellatum L. (jagged chickweed). 140 
Hordeum jubatum L. (foxtail barley) •..• • 239 

Kochia scoparia (L.) Schrad. (kochia) .122,131,163,182,184,192 

Lactuca serriola L. (prickly lettuce) • • ..•• 62,140,149 
Lamium amplexicaule L. (henbit) .•.••••• .145,149,159,171,215 
Lepidium latifolium L. (perennial pepperweed) .22• • • • D • 

Lithospermum arvense L. (corn gromwel1) •••.••• .145,149,215 
Lolium multiflorum Lam. (Italian ryegrass) •• • • • 201 

Malva neglecta Wallr. (common mallow) •.•• • •. 43,63,153 
Malva spp. (mal1ow(cheeseweed)) ••••••• .89 
MedTCago polymorpha L. 

var. vulgaris (Benth.) Shinners (California bu rclover) • • 239 
Myriophyllum spicatum L. (eur s ian watermilfoil) • 225,226 

Najas guadalupensis (Spreng.) Magnus (southern naiad) 226 

Orobanche ramosa L. (hemp broomrape) .• .91 
Orthocarpus sp. (owls clover) ••• • • • •• 56 

Panicum capil1are L. (witchgrass) ••••••• 63,240 
Paspalum dilatatum Poir (dal1isgrass) •••• • • • .50 
Phalaris arundinacea L. (reed canarygrass ) •.••• • • 234 
Phalar;s spp. (canarygrass) •••••.••• · 200,219 
Physalis wrightii Gray (Wright groundcherry) • • • • 178 
Poa pratensis L. (Kentucky bluegrass) •••• • • • 170 
Polemonium micranthum Benth. (annual 

polemon;um - Jacob's ladder) • • • • • • • 208,211 
Polygonum aviculare L. (Knotweed, postrate) • • • • • • . ••. 140 
Polygonum coccineum Muhl. (smartweed, swamp). • . • ••• 28 
Polygonum convolvulus L. (wild buckwheat) •.•••••••• 62,186,208,211 
Portulaca oleracea L. (common purslane) • • • 43,47,63,154,157,161,173 
Potamogeton crispus L. (curlyleaf pondweed) .• . . . . . . . . . . 226 
Potamogeton fol;osus Raf. (leafy pondweed) •• 231g • • • • • • • • • • • 

Potamogeton nodosus Poir (American pondweed) •• • 225,226,228,229,230,231 
Potamogeton pectinatus L. (sago pondweed) •. • 225,226,228,230 

Raphanus raphanistrum L. (radish, wild) .•••• • •••.56,239 
Rumex obtusifolius L. (dock,broadleaf) •. . • . • • • • 103 
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(arranged alphabetically by scientific name) 


Page No. 

Sa1so1a ka1i L. 
var:-1enuifo1ia Tausch. (Russian thistle). • 62,89,140,153,168,203 

Senecio vulgaris L. (common groundsel). . •• • •••••..•••••56 
Setaria spp. (foxtail) •••••••••••. • •.••.•• 182,184 
Setaria viridis (L.) Beauv. (green foxtail).. . .43,104,110,122,129,131 
Sisymbrium a1tissimum L. (tumble mustard) • • • • ••••••••. 153 
Solanum nigrum L. (black nightshade) ••..••...•• 79,82,87,88,186,192 
Solanum sarachoides Sendt. (hairy nightshade) 43,47,63,66,68,83,87,88,89,122, 

123,131 ,135 
Solanum spp. (nightshade) •••••••••• · . . .80 
Sonchus oleraceus L. (annual sowthist1e) ••••• · . .. 58 
Ste11aria media (L.) Cyri110 (common chickweed) • • 145,208 

Taraxacum officina1e Weber (common dandel i on) •••43 
Tanacetum vulgare L. (tansy) ••••••• . . . . . . .29 
Th1aspi arvense L. (field pennycress) •••• • • ••.•• 149,171,215 
Tragopogon dubius Scop. (western salsify) • • • .62 
Tribu1us terrestris L. (puncturevine) • •• •• .43 
Trichostema 1anceo1atum Benth. (v;negarweed) . .560 

~ spp. (cattail) •••••••• • •• . . . . . . . 233 

Veronica persica Poir (speedwell, birdseye ) • • .62 

Xanthium strumarium L. (cocklebur, heart1eaf) • • .43 

Zanniche11ia pa1ustris L. (horned pondweed) •• 226 
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HERBACEOUS WEED INDEX 

{arranged alphabetically by common name} 

Page No. 

Algae ••.•. • •••••. . ••••••••••.••.••. 222,223,231 
Barley, foxtail (Hordeum jubatum L. ) ••. • •.••••.••.••••• 239 
Barnyardgrass (Echinoch1oa crus-ga l 1i (L. ) Beauv.). 43,76,84,123,133,135,154, 

157 ,159,161 ,173,175,177 , 
188,190 

Bedstraw, catchweed (Galium a arine L.) ••• 149• • CI • • • • • • • • 

Bermudagrass (Cynodon dactylon L. Pers.) •. .58• • • • • • • • 0 • • • 

Bindweed, field (Convolvulus arvensis L.) .14,16,17,47,50,154,157 
Bluegrass, Kentucky (Poa pratensis L.) ••.• 170• •••• Et •••• • 

Brome, downy (Bromus teetorum L.) ••.••• • • 106,140,142,149,203,217 
Brome, ripgut (Bromus rigidus Roth) ••••. • •• 206,210,239 
Broomrape, hemp (Orobanche ramosa L. ) ••• · . . . . . .91 
Buckwheat, wild (Polygonum convolvulus L.). .62,186,208,211 
Burclover, California 

{Medicago polymorpha L. var. vulgaris (Benth.) Shinners • • . 239 

Canarygrass (Pha1aris spp.) ••••••••••••• • ••••••• 200,219 
Canarygrass, reed (Phalaris arundinacea L.) •••• • • • • • 233 
Cattai 1 (~ sp.) •••••••• • •••••••••• • • • 233 
Chickweed , common (Ste11aria media (L.) Cyri11o) •••••• • • 145,208 
Chickweed, jagged (Holosteum UiTIbeTlatum L. ) • • • • ••• • • • • • • 140 
Cocklebur, heartleaf (Xanthium strumarium L.) •••••••• . . . . .43 
Coontail {Ceratophyllum sp.} ••••••••••• 22651 • • • • • 

Crabgrass, large (Digitaria sanguinalis (L. ) Scop.) • .47 
Cudweed (Gnaphalium sp.) •••• • .56 0 ••••••• 

o It e _Dal1isgrass (Paspa1um dilatatum Po i r. ) •••••••• • •• .50 
Dandelion, common (Taraxacum offi cina1e Weber). · . .. 43 
Dock, broadleaf (Rumex obtusifoli us L. ) •••• • 103 

Elodea (Elodea canadensis Michx . ) • • • • • • 224,225,226,231 

Fescue, rattail (Festuca myuros L.) • • • • . • • • • • • • .239 
Fidd1eneck, coast (Amsinckia intermedia Fisch. &Mey) • 149 
Filaree (Erodium spp.) ••••••••.•••••• .56 
Filaree, redstem (Erodium cicutarium (L.) L'Her.) • • • • • • • .43 
Fleabane, flax-leaved (conyzl bonariensis (L.) Cronq.). • .58 
Flixweed (Descurania )ophia L.) Webb.) • • • • • • • • 145 
Foxtail {Setaria spp. •••••••••••••.•• • •••• 182,184 
Foxtail, green (Setaria viridis (L.) Beauv.) •• 43,104,110,122,129,131 

Goosefoot, nettleleaf (Chenopodium murale L.) • . . . . . .89 
Gromwell, corn (Lithospermum arvense L.) •••• .145,149,215 
Groundcherry, Wright (Physalis wri htii Gray) • • • • • • • 178 
Groundsel, common {Senecio vulgaris L. · . . . . .56 

Hawkweed, orange (Heiraceum aurantiacum L.) . . . . . .21 
Henbit (Lamium amp1exicau1e L.) ••••••••••• • • 145,149,159,171,215 
Horseweed (Conyza canadensis (L.) Cronq.) ••• • •••••43,56,58 
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(arranged alphabetically by common name) 

Page No. 

Knapweed, Russian (Centaurea repens L.) • . • •• • •••••••• 25,26 
Knotweed, prostrate (Polfgonum aviculare L. ) ..•.•..•.. 140 
Kochia (Kochia scoparia L.) Schrad.) .••••••• 122,131,163,182,184,192 

Lambsquarters, common (Chenopodium album L.). 56,58,63,76,84,110,120,122, 
159,163 ,182,184,186,188,190, 
192,196 

Lettuce, prickly (Lactuca serriola L.). • • . . 62,140,149 
Lovegrass, orcutt (Eragrostis orcuttiana Vasey) ••• 157 

• • • QMallow (cheeseweed) (Malva sp.) •.••.•••. 89 
~1a 11 ow, common (Malva--nerecta Wa 11 r. ). • • • . • 43,63,153 
Marestail (see horseweed 
Mayweed (Anthemis cotula L.) •••••••••• • 149,208 
r~u11ein, turkey (Eremocarpus seti erus Benth.) ••• • •• 56 
Mustard, tansy (Descurania pinnata Walt.) Britt.) • 140, 153 
Mustard, tumble (Sisymbrium altissimum L.) • •••• • • • • • • 153 
Mustard, wild (Brassica kaber (DC.) L.C. Wheeler 

var. pinnatifida (Stokes) L.C . Wheeler). 62,149,238 

Naiad,southern (Najas guadalupensis (Spreng.) Magrus) • • • • • 226 
Nightshade (Solanum spp.) ••••••••••.•••• . . . . . .80 
Nightshade, black (Solanum nigrum L.) .•••• 79,82,87,88,186,192 
Nightshade, hairy (Solanum sarachoides Sendt.) • . 43,47,63 ,66,68,83,87,88,89, 

122,123,131,135 
Nutsedge, purple (Cyperus rotundus L.) •• . • • • • • • • • •• 23,50,58,139 
Nutsedge, yellow (Cyperus esculentus L.). . . • • • • • • • • • • • • • • 161 

Oat, wild (Avena fatua L.) .115,118,120,197,199,200,201, 
205,211 ,213,215,239 

Owls clover (Orthocarpus sp.) •. . . . . .56 

Pennycress, field (Th1aspi arvense L.). . • • • • • 149,171,215 
Pepperweed, perennial (Lepidium latifolium L.). • • •••••22 
Pigweed (Amaranthus spp.) • • • . . • • • • • . • • • • •• 56,58,63 
Pigweed, prostrate (Amaranthus blitoides S. Wats.). • • •••• 73,76 
Pigweed , redroot (Amaranthus retroflexus L.) .. 47,62,73,76,110,122,123,131, 

133,135,154,157,159,163,171, 
173,182,184,186,188,190,192, 
195 

Polemonium, annual (Polemonium micranthum Benth.) 
(Jacobls ladder) • • • • • • • • • • • ••••••••••• 208,211 

Pondweed, American (Potamogeton nodosus L. ) • . • 225,226,228,229,230,231 
Pondweed, curlyleaf (Potamogeton crispus L. ) . • • • • • • • ••• 226 
Pondweed, horned (Zannichellia palustris L. ). • •••••• 226 
Pondweed, leafy (Potamogeton foliosus Raf. ) . . . ••.•••••• 231 
Pondweed, sago (Potamogeton pectinatus Poir.) • • •••• 225,226,228,230 
Popcornflower (Plagiobothrys sp.) • • • • • • • • • •••••••56 
Puncturevine (Tribulus terrestris L.) • • • • .•••••43 
Purslane, common (Portulaca oleracea L.). • • 43,47,63,154,157,161,173 
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HERBACEOUS WEED INDEX (Continued) 

(arranged alphabetically by common name) 

Page No. 

Radish, wild (Raphanus ra hanistrum L.) ••.••. 56,239 
Redmaids (Calandrinia caulescens R. &P. ) DCo 

yare menziesii (Hook.) Macbr.) ••••••• .56 
Ryegrass, Italian (Lolium multiflorum Lam . ) .•• 201 

Salsify, western (Tragopogon dubius Scop. ) ••• .62 
Sandbur, field (Cenchrus incertus ~1.A. Curtis) ••.•.••• .43,127 
Shepherdspurse (Capsella bursa-pastoris (L.) Medic.) •• • • 192,208 
Smartweed, swamp (Pol onum coccineum Muh1.) •••••••••• .28 
Sowthistle, annual Sonchus oleraceus L.) ••••••• • .58 
Speedwell, birdseye (Veronica persica Poir.). •••• • • .62 
Spikerush, dwarf (Eleocharis parvula (R. &So) Link.) • • 229 
Spurge, leafy (Euphorbia esula L.) ••••••••.• • 18,20 
Spurge, prostrate, (Euphorbia supina Raf.) •.•. .93 
Starthistle, yellow (Centaurea solstitialis L.) • • 239 
Stinkgrass (Eragrostis cilianensis (All.) Lutati) • • • .63 

Tansy (Tanacetum vulgare L.) •••••••••• .29 
Tarweed (Hemizonia sp.) •••••.••• .56 
Thistle, artichoke (Cynara cardunculus L.) •.• .31 
Thistle, Canada (Cirsium arvense (L.) Scop.) •.• • .3,5,7,11,13 
Thistle, Russian (Sal sola kali L. yare tenuifolia 

Tausch.) ••.••• -.-.-•••••••• • • 62,89,140,153,168,203 

Watermilfoil, Eurasian (Myr;OrhYl1Um s icatum L.) • 225,226 
Windgrass (fpera spica-venti L.) Beauv ••• • • • • • • • • 126 
Witchgrass Panicum capillare L.) •.•••• • • .63,240 

Vinegarweed (Trichostema lanceolatum Benth.) ••. • •• 56 
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WOODY PLANT INDEX 

(other than ornamentals) 

Page 

Cercocarpus breviflorus Gray (Hairy mountain mahogany) •••• 47 

Chrysothamnus nauseosus (Pall as) Bri tt. (rubber rabbi tbrush). .40 

Garrya wrightii Torr. (Wright silktassel ) • •• • .37 

Gutierrezia sarothrae Pursh (broom snakeweed) 40,41,241 

Haplopappus tenuisectus (Greene) Blake ex Benson (burroweed) • • 241 

Juniperus osteosperma (Torr.) Little (Utah juniper) • • .39 

Larrea tridentata (DC.) Coville (creosote bush) 241 

Pinus edulis Engelm. (pinyon) • .39 

Quercus turbinella Greene (shrub liveoak) • 37,39 

Rhus diversiloba Torr. &Gray (Pacific po i son oak). 0 • .35 

Rhus trilobata Nutt. (skunk bush sumac) • .37 

Tetradymia canescens D.C. (horsebrush) • • • .40 

ORNAtvlENTAL INDEX 

Page 

Gypsophila paniculata cv 'Bristol Fairy' (baby's breath) ••••••••••47 
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HERBICIDE INDEX 

(by common name or code designation) 

This table was compiled from approved nomenclature adopted by the Weed 
Science Society of America (Weed Sc i ence 26(6), 1978 and WSSA Herbicide 
Handbook 3rd ed.). Page refers to t he page where a report about the herbi
cide begins, actual mention may be on a following page. A herbicide name 
occupying two or more lines and separated by an equal (=) sign is written as 
one word if written on one line. 

Common Name or 
Designation Chemical Name Page 

abscisic acid 	 231 

AC-206784 	 unavailable 133 

alachlor 	 2-chloro-2 1 ,6 1 -diethyl-N 47,68,72,73,76, 
-(methoxymethyl)acetanilide 	 110,122,123,127, 

129,131,133,135, 
154,157,159,173, 
178 

amitrole 	 3-amino-s-triazole 35,142 

asulam 	 methyl sulfanilycarbamate 28,35,103 

atrazine 2-chloro-4-(ethylamino)-6- 63,127,129,131, 
(isopropylamino)-~-triazine 133,135,142,153, 

203,230 

barban 	 4-chloro-2-butynyl -m-chlorocar= 11 5 , 11 7 , 118 , 1 20, 
banilate - 140 ,171 , 1 97 , 1 99, 

200,211 ,213,215, 
219 

BASF 9052 OH 	 unavailable 188 

benefin 	 N-butyl-N-ethyl-~~~-trifluoro- 110 
2,6-dinitro-Q-toluidine 

bentazon 	 3-isopropyl-1H-2,1,3-benzo= 7,21 ,123,168,178 
thiadiazin-4-T3H)-one 2,2,-dioxide 

bifenox 	 methyl 5-(2,4-dichlorophenoxy)-2- 175 
nitrobenzoate 

bromacil 	 5-bromo-3-sec-butyl-6-methyluracil 22 

bromoxynil 3,5-dibromo-4-hydroxYbenzonitrile 	 93 ,11 0 , 11 5,11 7 , 
120, 140,1 45,1 49, 
168,208,211 ,215 
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HERBICIDE INDEX (Continued) 

Common Name or 
Designation 

buthidazole 

butyl ate 

CDAA 

CDEC 

CGA-43089 

CP-55097 

chloramben 

chlorflurenol 

chloroxlJron 

chlorpropham 

copper 

copper sulfate 

cyanazine 

cycloate 

CytOK i ni n 

1,3-0 
(Telone II) 

2,4-0 

2,4-DB 

Chemical Name 

3,[5-( 1, l-dimethyl ethyl )-1 ,3,4
thiadiazol-2-ylJ-4-hydroxy1-1
methyl-2-imidazolidinone 

~-ethyl diisobutylthiocarbamate 

~-~-diallyl-2-chloroacetamide 

2-chloroallyl diethyl dithio

carbamate 


~-(cyanomethoximino)-benzacetonitrile 

unava il ab1 e 

3-amino-2,5-dichlorobenzoic acid 

3-[Q-(Q-chlorophenoxy)phenylJ-l,1
dimethyl urea 


isopropyl ~-chlorocarbanilate 

ethylenediamine complex 

copper su1 fate pentdilydrate 

2-[[4-chloro-6-(ethyl amino)-s
triazin-2-ylJaminoJ-2 -methyl~ 
propionitri1e 

S-ethy1 N-ethy1thiocyc1ohexane= 
carbamate 

1,3-dichloropropene 

(2,4-dich1orophenoxy)acetic acid 

4-(2,4-dich1orophenoxy)butyric 

acid 
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~~------

7 , 1 04, 1 06 , 1 08, 
11 0 , 1 26 , 1 29, 1 40, 
142, 1 45,1 49,186, 
203,205 

131,135 

89 

65,66,80,84 

173 

129,131 

79,86,87,89,122 

7 

178 

52,79,84,86,87, 
89,91 

224,225,226 

222,223 

63,129,131 ,133, 
135,142,153 

123,161,163,210, 
217 

231 

5,82 

3,7,11 ,13,14,16, 
18,20,21,25,26, 
29,31,35,50,60, 
11 7,1 42, 145,201 , 
208,211 ,230,241 

11 0,166 



HERBICIDE INDEX .( Conti nued) 

Common Name or 
Designation 

da1apon 

DCPA 

desmedipham 

di all ate 

dicamba 

dich1obeni1 

dich1orprop 

dic1ofop 

diethatyl 

difenzoquat 

dinitramine 

dinoseb 

diphenamid 

diquat 

diuron 


Dowco 290 


Dowco 295 


Chemical Name 

2,2-dichloropropionic acid 

dimethyl tetrach1oroterephthalate 

ethyl m-hydroxycarbanilate 
carbanTlate (ester) 

S-(2,3-dichloroallyl) diisopropyl= 
thiocarbamate 

3,6-dichloro-Q-anisic acid 

2,6-dichlorobenzonitrile 

2-(2,4-dichlorophenoxy)propionic 
acid 

methyl 2-[4-(2,4-dichlorophenoxy)= 
phenoxyJpropanoate 

N-(chloroacetyl )-N-(2,6-diethyl= 
phenyl )glycine 

1 ,2-dimethyl-3 ,5-diphenyl-l H
pyrazo 1 i urn 

N4,N4-diethYl-~,~p(-trifluoro-3,5-
dinTtrotoluene-2,4-diamine 

2-sec-butyl-4,6-dinitrophenol 

~,~-dimethyl-2,2-diphenylacetamide 

6,7-dihydrodipyrido[1 ,2-~:2' ,1 '-cJ 
pyrazinediium ion 

3-(3,4-dichloropheny1 )-1,1
dimethyl urea 

3,6-dichloropicolinic acid 

chemistry unavailable 
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Page 


63,97,153,157 


84,93,154,178 


182, 186 , 188,1 92 


159 


3,7,11 ,13,14,16, 
17,18,20,21,25, 
26,29,117,196, 
211,241 

230 


21,29,35 

11 5,11 7 ,118, 1 26, 

140, 1 68, 1 82 , 1 84, 

186, 188, 190,1 92, 

197,200,201,205, 

206,211 ,213,217, 

219 


159,190 

11 5 , 1 1 7 , 118 , 1 40 , 

197,211,213,219 


11 0, 1 23,1 59, 1 61 , 

171,178,195 


122 


68 


230 


23,43, 1 45,149, 
201 ,208 

3,7,14,18,25,31 
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HERBICIDE INDEX (Continued) 

Common Name or 
Designation 

EPTC 

ethalfluralin 

ethephon 

ethofumesate 

FC-9024 

fluridone 

fosamine 

GCP-6305 

gibberellic acid 

glyphosate 

hexazinone 

HOE-23408 plus 

karbutilate 

Krenite 

1 i nuron 

Chemical Name 

~-ethyl dipropylthiocarbamate 

N-ethyl-N-(2-methy1-2-propenyl)
2,6-dinitro-4-(tri f luoromethyl)= 
benzenamine . 

(2-chloroethyl)phosphonic acid 

(+)-2-ethoxy-2,3-d i hYdro-3,3
dlmethyl-5-benzofuranyl methane 
sulfonate 

unavailable 

l-methyl-3-phenyl-5[3-{trifluoro= 
methyl)phenylJ-4( 1 ~ )-pyridinone 

ethyl hydrogen (aminocarbonyl)= 
phosphonate 

unavailable 

~-(phosphonomethyl)glycine 

3-cyclohexyl-6-dimethylamino)-1
methyl-1,3,5-triazine-2,4-{lH,3H)
dione 

unavailable 

tert-butyl ca rbami c ac; d ester wi -ti, 
3(~-hydroxyphenyl) - 1 ,1-dimethylurea 

(See fosamine) 

3-{3,4-dichlorophenyl)-1-methoxy-l
methyl urea 

~------------
63,68,70,104,110, 
123,131 ,133,135, 
157,161,163,171, 
195 

66,73,76,86,87, 
159 

50,113 

159,184,186,190 
192 

118 

58,139,228,230 

3,14,18,31 

197,206,210 

88,231 

3,7,11,13,14,16, 
17,18,2CJ,23,24, 
25,26,28,35,45, 
50,60,98, 1 40, 
142,149,184,234, 
236 

7,106,203,230, 
231 ,239 

115,188 

22,37 

122,145,149 
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HERBICIDE INDEX (Continued) 

Common Name or 
Designation 

MBR-18337 

r'~CPA 

mef1uidide 

metham 

methazo1e 

methyl bromide 

meto1ach1or 

metribuzin 

MSMA 

Na Azide 

napropamide 

NC-21439 

nitrofen 

norf1urazon 

oryza1in 

Chemical Name 

unavail ab1 e 

[(4-ch1oro-Q-to1y1 )oxy]acetic acid 

N-[2,4-dimethyl-5-[[(trif1uoro= 
methy1)su1fony1]amino]pheny1]= 
acetamide 

sodium methy1dithiocarbamate 

2-(3,4-dich1oropheny1)-4-methy1-1, 
2,4-oxadiazo1idine-3,5-dione 

bromoethane 

2-ch1oro-N-(2-ethyl-6-methy1pheny1 )
~-(2-methoxy-1-methy1ethy1)acetamide 

4-amino-6-tert-butyl-3-(methy1thio)
as-triazin-5-(4H)one 

monosodium methanearsonate 

Sodium azide 

2-(~-naphthoxy)-N,N-diethy1propion=
amide - 

unavailable 

2,4-dichlorophenyl-Q-nitrophenyl 
ether 

4-chloro-5-(methylamino)-2-(~~~
trifluoro-m-tolyl )-3(2H)-pyri=
dazinone - 

3,5-dinitro-N4,N4-dipropysu1fani1=
amide - 

Page 

84,91 

120,145,149,208, 
211 ,215 

180 

83,178 

56 

82 

63,66,68,72,86, 
87,122,123,127, 
129,131,133,135, 
161,173,186 

7,22,89,106,140, 
142,145,149,159, 
161,163,178,201, 
203,205,206,208, 
217,219 

60,115,126,197, 
208 

54,83 

43,47,56,58,62, 
65,66,68,72,73, 
76,80,84,87,89, 
91 ,142,154,157 , 
168 

197 

47,84,86,87,154, 
200 

58,168 

56,58,106,154, 
161,168,178 
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HERBICIDE IND£X (Continued) 

COllllllon Name or 
Des i ~at; on _______ 

oxadiazon 

oxyfl uorfen 

paraquat 

pebulate 

pendimethalin 

perfluidone 

phenmedipham 

picloram 

prodiamine 

profluralin 

pronamide 

propachlor 

propaz;ne 

prop ham 

prosulfalin 

pyrazon 

Chemical Name 

2-tert-butyl-4-{2,~-dichloro-5
i sopropoxyphenyl )~ -1 ,3, 4-oxa= 
diazonlin-5-one 

2-chloro-l-{3-ethoxy-4-nitro= 
phenoxy}-4-{trifluoromethyl }benzene 

1,1 1 -dimethyl-4,4 I -bi pyri di ni urn ion 

~-propyl butyl ethyl tlli ocarbamate 

N-{l-ethylpropyl }-3,4-dimethyl-2,6
dinitrobenzenamine 

1,1,1-trifluoro-N-[2-methyl-4
{phenylsulfonyl)phenyl]methane= 
sulfonamide 

methyl m-hydroxycarbanilate m
methylcarban;late 

4-amino-3,5,6-tr;chloropicolin;c 
aci d 

N3,N3-di-n-propyl-2,4-dinitro-6
trifluoromethy1-~-phenylenediamine 

N- (cycl opropyl methyl) -OI..O(,Ol-tri = 
fluoro-2,6-dinitro-N-propyl-o
toluidine - 

3,5-dichloro{N-l,1 - dimethyl-2
propynyl}benzamide 

2-chlor-~-isopropylacetanilide 

2-chloro-4,6-bis{isopropylamino)-s
triazine -

-

isopropyl carbanil ate 

N[[4-{dipropylamjno)-3,5-dinitro= 
phenyl]sulfony1]~S9S-dimethylsu1=
filimine -

5-amino-4-chloro~ 2-phenyl-3{2~)
pyri dazi none 

258 

~~------ 

47,56,93 

47,56,58,84,106, 
137,140,142,145, 
149,154,168,239 

43, 106, 142 ,145 , 
166,168,170,206, 
239 

65,66,68,70,72, 
73,76,79,80,84 

110,123,161,178 

84 

182,186,192 

3,7,14,21,25,29, 
31,40,241 

56,58,110 

104,110,123,159, 
178,195 

62,97,106 

175 

175 

106,11 0,142 

93 

190 



5-734 

rCI INDEX (Conti 

Common Name or 

R 

R 

sil vex 

s i ne 

5N-533 

tebuthiuron 

one II 

terbaci 1 

terbutryn 

tri 1ate 

clopyr 

trifl ural in 

2,4, 

Velpar 

VEL-4207 

Name 

~,~-diallyl ,2-dichloroacetamide 

1-(m-trifluoromethylphenyl)-3
ch10 oromethyl-2-pyrro1idone 

unavailable 

(2,4, chlorophenoxy)propionic 
aci d 

2-ch1oro-4, s(ethy1amino)-~-
triazine 

[1-(2, dimethylphenyl)ethyl= 

fony1]pyridine N-oxi 


N-ethy1-N-propy1- (propysu1fony1)
T~-1,2,4=triazole-l-carboxamide 

ethyl )-1 ,3, 
iadiazol-2-yl _.NI-dimethylurea 
[5-(1,1-di 

1,3-D) 

butyl-5-ch1oro-6-methyluracil 

(tert-buty1amino)-4-(ethylamino)
6-(methy1thio)-~-tri ne 

S-(2,3,3,-trichloroally)diisopropyl= 
iocarbamate 

[(3,5, ch1oro-2-pyridinyl)oxy] 
c acid 

~,~,~,-trif1uoro-2, ni N'dipropyl toluidine 

(2,4.5- ch1orophenoxy) ic acid 

unavailable 

(See hexaz;none) 

unavail e 
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63, 11 0, 135 

18 ~ 63 , ,68, 1 , 
1 , 1 08, 110,118 , 
1 • 1 26.1 • 1 33, 
1 ,171,175,178, 
1 ,206.213, 7, 

106 

,230 

23,43 .62,154, 
230, 

161 

118,206 

39,40 

22,43, ,1 ,1 
168,170 

,149,175.201, 
,217 

110,115,171.217 

7,14,31. 

23,91,110,1 
123,1,157,1 
171 ,1 78, 195 

.241 

62 

3,14 

3153 



HERBICIDE INDEX (Continued) 

Common Name or 
Designation 

VEL-5026 

vernol ate 

Chemical Name 

3-[5-(1 ,-dimethyl ethy l )-1 ,3,4
thiadiazol-2-yl]-4- hydroxy-l
methyl-2-imidazolidi none 

S-propyl dipropy1thiocarbamate 

Page 

184 

63,104, 11 0, 123, 
135,161,163,171, 
210 , 217 
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A 
a. i • 
a.e. 
aehg. 

bu 
C 
cm 
cwt 
F 
fps 
gal 
gpa 
gpm 
ha 
hr 
in 
kg 
1 
1 b 
m 
min 
ml 
mph 
oz 
pes 
ppb 
ppi 
ppm 
psi 
pt 
sq 
sq ft 
rd 
wt 
WA 

ABBREVIATIONS USED IN THIS REPORT 
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acre(s) 
active ingredient 
acid equivalent 
acid equivalent/ 
hundred gallons 
bushels 
degrees Centigrade 
centimeter( s) 
100 pounds 
degrees Fahrenheit 
feet per second 
gallon(s) 
gallons per acre 
gallons per minute 
hectare 
hour(s) 
inch(es) 
kilogram(s) 
1 i ter( s) 
pound(s) 
meter( s) 
minute(s) 
mi 11 i 1 iter( s) 
mil es per hour 
ounce(s) 
preemergence surface 
parts per billion 
preplant incorporated 
parts per million 
pounds per square inch 
pint 
square 
square feet 
rod 
weight 
wetting agent 
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