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PREFACE 


The 1971 Annual Progress Report of the Research Committee of the 

Western Society of Weed Science is comprised of papers voluntar ily 

submitted by the membership. It includes reports of t he current 

status of progress in research in weed science conducted throughout 

the Western United States. This Report does not contain recommenda

tions for herbicides, or does it imply that the uses discussed Ln the 

text are registered under the .Federal Insecticide, Fungicide and 

Rodenticide Act. Some authors have used trade names in their reports. 

This is done for information purposes only and does not imply endorse

ment of commercial products by the Western Society of Weed Science nor 

by the institution by whom the author is employed. Reports printed in 

the Annual Progress Report does not constitute prior publication. 

Chairman of each of the seven Research Projects compris ing t he 

Research Committee contributed greatly in summarizing and assembling 

their sections and cooperating in meeting deadlines whi ch was truly 

appreciated. A special debt of gratitude is extended Harold P. Alley 

for his invaluable assistance in assembling the final manuscript. 

Gary A. Lee 
Research Committee Chairman 
Western Society of Weed Science 
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PROJECT 1. PERENNIAL HERBACEOUS WEEDS 

Leslie W. Sonder, Project Chairman 

Surfl1ARY 

Nine reports were submitted on five different herbaceous 
weed from Arizona, California, Nevada, and The 
are summarized as follows: 

this 
some 

Soil of fenac 
and dicamba through liquid fertilizer effective in 

stands of this in in 
summer or dicamba in the fall resulted in 90 

when layered in a concentrated band below the surface is 
ggod control for 24 months after treatment in California 
Foliar effects from dichlobeni1 on grape vines appear of 

minor significance, but a severe localized effect on the root or stem 
tissue occurs in the treated zone. Increased control of bindweed is 
indicated with the layering of trifluralin when to 
for incorporation. Picloram and 2,3,6-TBA control of field 
bindweed with limited precipitation. 

Greenhouse 
R are effective 

on 

MSMA continues to be the most 
control of this grass, 

MSMA and other herbicides. 

applications of MSMA 
of aerial stems by more than 

control of bermudagrass in 
Reeve, T. A. and G. D. Robison. Nine herbicides 

areas heavily infested with 
in southern Nevada. Herbicides were applied October 14, 1969 to 
of 100 sq ft in size. were made in June. The area received 
3.33 in of rain from October I, 1969 to September 30, 1970. The pur
pose of this research was to evaluate herbicides applied to the soil 
surface when is dormant. 
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Effect of preemergence herbic.ides on control 
of s in areas 

Rate 

bromacil 	 10 93 
15 97 
20 

400 33 

800 44 


1200 73 


diuron 	 16 
40 25 
64 74 

12 23 
16 35 
20 83 

prometone 8 20 
14 20 
20 43 

Promitol 5 37 
800 32 

1200 57 

simazine 9.6 17 
20 23 
40 33 

10 10 
20 30 
30 35 

ACD 15 M!!J 	 12 10 
16 20 
20 15 

TBA 	 20 

Check 	 a 0 

(3,3-dimethy1ureido) phenyl-tert-buty1carbamate 

-3/5% prometone, sodium chlorate and 50% sodium metaborate 
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Results from this triaL show bromacil effectively can.... 
at three rates in southern Tandex at the 

controlled and GS-14254 showed some 
at rate. (Agriculture Experiment Station, Max C. 

Fleischmann College of , University of Nevada, Reno). 

weeds. 
between Amchem Products, 

the potential and feasibility of soil injection for 
bindweed. 

A wheat area heavily infested with field bindweed 
was selected for the Both summer and fall ections were 
made. 

The herbicides, table), were ected fertili 
zer ection shanks on 12 in. centers 9 in. of 68 
gpa water on the 69 date and with the fall 
treatment on and in a 
volume of 92 gpa water. in size. 

made in fall 1970, 14 months following the 
treatments and 10 months following the fall ections show that fenac 
was more effective when injected season 

than later ections 

Fenac, at 2.4, 3.0 and 4.5 1b/A ected in June, yielded a 90 
or better reduction in field bindweed stand, whereas. 3.0 and 

4.5 Ib/A ection in the fall resulted in 65 and 70 stand 
reduction. 

The act of dicamba was reversed from that of fenac. 
Dicamba at 2 injected in the summer resulted in only a 30 

reduction in field bindweed stand with very little activity 
evident on the bindweed plants. in the fall at the same 
rate resulted in a 90 reduction in stand. 

Fenac plus dicamba was no more effective than dicamba alone in the 
fall or fenac alone in summer. 
Station, Laramie, SR-29l). 
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.1 

Early Treatment ~/ Rate 1b/A Readings:'y 

fenac 

fenac 

fenac 

fenac 

fenac + 2,4-D 

2,4-D 

fenac + dicamba 

dicamba 

Stand reduction of field bindweed resulting 
from soil injection of fenac and dicamba 

Fair control - activity on plants 
in plot. Set back bindweed, plants 
in non-treated area mature, plants 
in _t re.at ed..are.a. j us.t . flowe.ring_ 

90+ control. Chemical activity on 
Russian thistle. Roots of bindweed 
brittle. 

90+ control. No seed formation on 
bindweed. 

95+ control. Kochia, buckwheat, 
buffa10bur, prostrate spurge active
ly growing. 

50-60% reduction bindweed stand. 

No control. 

95+ reduction bindweed stand. 

30% control. Plants recovering, 
flowering, some malformation of 
lower leaves. 

1.2 

2.4 

3.0 

4.5 

1.5 + 4.0 

4.0 

1.5 + 2.0 

2.0 

Late Treatment ril/ 
fenac 1.2 

fenac 1.5 

fenac 3.0 

fenac 4.5 

fenac + dicamba 1.5 + 2.0 

dicamba 2.0 

No control - delayed maturity of 
bindweed. 

50% stand reduction - remalnlng 
plants maturity delayed and plants 
malformed. 

65% stand reduction - plants mal
formed - setting seed. 

70% control. Plants . malformed 
setting seed. 

85% reduction bindweed stand. 

90% reduction bindweed stand. 

l/Chemica1s injected with liquid fertilizer injection shanks 12 in. 
centers, 9 in. deep, in volume of 68 gpa water 6/19/69. 

l/Visua1 estimates. 

1/Fa11 application 10/10/69. Chemicals injected with liquid fertilizer 
injection shanks 12 in. centers, 4-6 in. deep, in volume of 92 gpa 
water. 
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a series of tests on the 
L.) with dichlobenil, in 

The initial was conducted in 1967 on a heavy stand of 
field bindweed growing in a of French Colombard grapes on Yolo 
fine loam at Davis. The soil was first worked with a ro til 
ler to a depth of 4 in. To make the surface ications, the soil 
was then smoothed and 4 granules applied uniformly to a 6 ft 

that was 16 ft in the vine row. To make the subsurface ap
, the soil was removed to a of 3 in, the 

uniformly , the soil returned to the treated area and 
compacted; thus a band of dichlobenil 3 in beneath the soil surface 

in of 5 and 10 
3 in is 

shmm in the some control was achieved by surface 
application, this had largely disappeared by Oct. 27. In 1968, bindweed 
control by subsurface band application was still and this control 
continued 14, 1969; the control. was outs 
with the 10 lb/A treatment. No foliar on grape leaves devel

in this test. 

Another set of s were established in 1968 on a bindweed in
fested area which was close to the 1967 plot area but without grapes. 
Dichlobenil was 3 and 6 as a spray of the 

and as were made to the surface th 
only) , , and banded 3 in on 1 /68 and 3/27/68. 

on 7/17/68, a of control was by 
less by , and poor by surface 

was just as effective as the 
or 3 in deep. 

In other trials, (in was applied to 6 
ft wide stips in vine rows at 3, 6, 12, 24, and 48 lb/A, with the soil 
b well worked before the were made. after 
application, the soil was worked on one-half of the in
corporate the dichlobeni1 on these ts to have a 
surface application. Dichlobenil was applied on March 4, 

to the same plots in the same wayan 14, 
was controlled with the 12 lb/A or more dichlobenil when 
while 48 was to obtain e control with surface 

observed on 29, 1969). Further notes on 
were not recorded; on Jan. 6, 1971 annual weed control 

was with the 24 1b/A rated treatment, while the 
control for surface was about 92 ; the to 

ion was still evident at Foliar symptoms on 
grapes did not until late of 1968 and 
in 1969. were present as chlorosis on on 
grape on plots that received 12 1b/A or more dichlo
benil. However, in terms of actual damage to the leaves, it was 
certainly not great. One small vine died in 1969 following two annual 

5 




or 48 lb/A rated. 

In order to obtain a more critical test on sus of grape 
vines, dichlobenil was applied at 6, 12, 24, 48 Ib/A soil 
or in the top 3 in, or as a beneath the 
soil surface. The soil was Yolo fine loam in boxes. 
Holes 1.5, 3. and 6 in deep and about 0.5 in diameter were made in the 
soil and the rooted , ~"ith roots removed to enable planting, 
placed in the holes and fresh soil around them. The boxes 
were tilted s to make root observations possible, with the 
covered except when observations. The was termi
nated after 6 months and .the roots removed from the boxes to· obtain a 
more on the effects ofdichlobenil on root 
About 2/3 of the the dich10benil root 
uith 25 percent survival with 24 and 48 lb/A. It was interesting to 
note that some survived 48 dichlobenil banded 3 in below 
the surface; however, in such cases the roots were all concentrated 
within the top 1 in of soil. which were the 

of dichlobenil died for that part of the rooting 
an inch or more above the layer of dichlobenil, 

treatment. Hith the latter, root 
extensive both above and beneath the of dichlobenil, 

which was 

there was a root-free area an inch or so above and below the layer. 
Only the old leaves developed a chlorosis which from 

to moderate. It is concluded that the severe effects of dichlo
beni1 on grape are localized to root or stem tissues in the soil where 
dich10beni1 is concentrated, ,,,hi1e foliar effects have very minor 
ficance with to health of the (Botany and the 

of Viticulture and Enology, University of California, Davis, 

as 
before and dich10benil 

Treatments 

% % % % 

Control 

Surface 

3 in 

Surface 

3 in 

0 

5 

5 

10 

10 

25 

23 

35 

35 

57 

22 

<1 

25 

0 

80 

57 

4 

61 

<1 

41 

29 

density influenced annuals, 

density was still only 4 on 

on 

7/1/69. 

controls. 
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, H. and 
made to field 

L.) in sp and treatments. A 
uniform field bindweed in established vineyard and fallow ground 
were used in these located in and Kern County, 
California. 

cations of 2 and 4 (ai) were made to a Lockwood loam 
in on March 27, 1970 in ambient temperatures of 380 to 720 F. 
Trifluralin at 1, 2, and 4 lb/A (ai) was Hanford loam soil 
in Kern on tember 9, 1970, with ambient of 65 0 to 1020 

F. Dichlobenil at 4 (al) was used as the standard treatment. Sup
plemental water was ied at 1 and 2 following treatment. Sprink
ler ion of 2 in was used in and border-flood ion 
in Kern. 

were evaluated--the blade or 1 
A depth of incorporation 

The results from the following table indicate increased bindweed 
control with the blade when to roto or The 

of control appears to be related to soil texture and that initial 
control is effective in spring and summer treatments over the extreme 
temperature ranges of these ty of California 

Ext., Salinas, Calif.). 

Table 1. Blade bindweed control 

Two 
and roto 

was used with the two methods. 

1b 

trifluralin 1 9.8 9.4 

trifluralin 2 9.9 9.5 8.3 7.6 

in 4 9.9 9.7 9.1 8.7 

dichlobenil 4 10.0 9.5 7.1 6.2 

0 0 0 0 0 

at the 4 to 5 in th 

26 sand, silt, 26.3 , 1. 5 
percent D.M. 
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Table 2. Ro bindweed control 

Treatment lb 

trifluralin 1 8.7 5.0 

2 8.8 6.7 7.6 6.0 

trifluralin 4 9.5 7.3 8.2 7.1 

dichlobenil 4 7.5 3.8 5.0 4.3 

control 0 0 0 0 0 

!/treatments rototilled 5 in deep. 

treatments disced 5 to 6 in 

Table 3. Grape Harvest 

Treatment ury Ib 

trifluralin 2 o 20.7 

trifluralin 4 o 20.7 

control o o 20.0 

N.S. 

County soil. 
percent surfactant (Surfa~ were 

included in treatments the controls icated 3 times), 

Picloram the greatest field bindweed control 
even with the and leaching. Lack of sufficient 
soil moisture reduced annual weed the treat
ment date and accounts for the high weed control in the para
quat treated check plots. With the exception of fenac, all herbicides 
gave a order of annual weed control, wild oat, Avena 
fatua L., and wild barley, sp.). of California, 
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1/ 	 2/Ext. Serv., Davis_ , Agr. Exp. Sta., Davi~ , and Agr. Ext. Serv., 
Sutter County, yubaCityll). 

Field bindweed and general · annual weed control with 8 
soil-applied herbicides following 4.8 in precipitation 

Acr e rate Control (10=100%) 4/30/70 
Herbicide a,,1. Formul. Annuals Bindweed 

bromacil 6 Ib 705 Ib 10 1.3 

bromacil 12 15 10 1.7 

fenac 12 8 gal 6.3 5.3 

fenac 18 12 2.0 7.7 

Hexaf1urate 10 10 1b 9.8 0.3 

Hexaf1urate 20 20 9.3 0.7 

Hexaflurate 30 30 9.5 1.3 

picloram 2 1 gal 9.9 9.9 

RP-17623 2 0.6 9.9 4.0 

RP-17623 4 1.2 9.9 4.3 

RP-17623 8 2.4 10 5.7 

TandeX® 6 7.5 1b 10 1.0 

Tandefo 12 15 10 1.7 

TD 482 10 10 9.6 0 

TD 482 20 20 9.5 0.7 

TD 482 30 30 9.6 0.7 

2,3,6-TBA 12 6 gal 9.9 9.5 

2,3,6-TBA 18 9 9.8 9.8 

Control 8.5 0 

RP-17623: 	 2-tertiobutyl-4-(2,4-dichloro-5-isopropy10xyphenyl)-5-ox0
1,3,4-oxadiazoline 

TD 482: potassium hexafluorophosphate 

Non-selective control of dallisgrass and johnsongrass seedlings 
with soil-applied herbicides. McHenry, W. B. and N. L. Smith. A 
realistic perennial weed control program must not only be directed 
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toward the suppression or elimination of established but should 
also include a 

from seed 
cultivations 

method of of thet 

selective 
tivation on many non-crop sites as well but the oper
ation of in fence lines, next to , power 
and tel railroad, on the inside of canal 
berms, and other limited access sites Herbicides 
offer a distinct advantage unde'r such condi tions. 

Two s were conducted to compare 7 herbicides 
p control of and johnsongrass. 

A Yolo loam soil was used with the characteristic noted in Table 1. 
213 of a teaspoon of seed was scattered over the soil 

surface in a No. 2 can and covered with about 1/4 in of soil. The 
herbicides were then in 24 ml of water. Overhead hand 
watering was accomplished with low·volumes·to minimize leaching in the 

soil. 

Table 1. 	 Characteristics of a Yolo. loam soil used in 
greenhouse control experiments. 

SP 	 EC Sand Silt OM 

42% 7.7 1. 39 	 48% 18% 0.8% 


The herbicides tested were selected 
bility soil to non-crop sites where 
in most instances is not a program of weed control 
was estimated by visual comparisons with the untreated controls. 

Table 2. 
control 
Control 
month 

of 7 herbicides 
grass and 
by time to the nearest 

seeding and herbicide treatment. 

the 

atrazine 2 lb 2.5 lb 8.5 10 10 1.0 0.5 0 0 

atrazine 4 5 10 10 10 4.3 4.3 0.8 0 

atrazine 6 7.5 10 10 10 2.8 7.8 5.0 3.5 

10 

bromacil 4 5 9.9 10 10 7.8 9.9 9.8 

2 2.5 8 9.9 9.8 7.5 10 9.9 

10 

bromacil 6 7.5 9.9 10 10 8,5 10 9.9 10 
( 
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monuron, 

diuron 2 2.5 3.0 0 0.5 8.0 10 9.9 10 

diuron 4 5 5.0 7.5 7.5 6.7 9.0 9.9 10 

diuron 6 7.5 10 10 10 6.7 10 9.7 9.9 

monuron 2 2.5 9.9 7.5 7.7 6.0 9.9 9.9 10 

monuron 4 5 10 10 10 7.5 9.9 10 10 

monuron 6 7.5 10 10 10 8.3 10 9.9 10 

2 1 8 7.5 7.8 9.0 9.1 9.0 7.0 

4 2 8.5 7.5 7.8 9.8 9.9 10 9.3 

6 3 9.5 8.3 10 7.1 10 9.9 9.5 

simazine 2 2.5 1b 1.8 0 0.5 4.5 5.3 2.5 1.5 

simazine 4 5 0.5 0' 0.5 5.0 9.7 9.0 8.5 

simazine 6 7.5 4.8 5 4.0 5.8 9.9 9.8 9.8 

TandeX® 2 2.5 10 10 10 8.3 9.9 9.9 9,8 

4 5 10 10 10 8.0 10 . 9.8 10 

6 7.5 10 10 10 8.1 9.9 9.9 10 

Control 0.3 1.0 0.3 0 0 0 0 

Results of these experiments that atrazine, 
bromacil, monuron, and candidate herbicides for da11is
grass at 4-6 Ib , and that bromaci1, diuron, 

and are effective for j seed-
Simazine exhibited a low order of activity on dallisgrass, and 

atrizine on j seedl of California. 
Agr. Ext. Serv. , Davis) . 

Reeve, T. A. and 
control of johnson

nuuua.... "'.Nevada summer of 1969. 
in water at 50 gpa on 7, June 27, and 

t 22, 1969 when johnsongrass was 8-10 in of control 
was observed and stand ratings were made in October. and MSMA 

johnsongrass longer than the other herbicides and resulted 
in a reduction in weed 
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to j 

Table 1. Effect of foliar herbicides on johnsongrass 

Herbicide 

MSMA 4 5 6 8 70 

20 5 8 70 

1 2 2 2 5 

acid 4 o o o o 
amitrole 4 o o o o 
DNBP 4 o o o o 
Check o o o o 

In a second trial, control of j 
and MSMA, at three rates, was studied 
of 1970. The herbicides were 
ditch banks on June 8 and August 5 when plants were 8~10 in high. The 
purpose of this study was to evaluate the j control from 
different rates of these herbicides. Results of this trial showed MSMA 
at 3 and 4 lb/A controlled j with the t reduction in 

at 12 Ib gave good control of j 
and reduction in weeds. Amitrole was the least effective in 
j sand Station. 
Max C. Fleischmann 

tural 
Nevada, 

Table 2. Control of j wi th amitrole, and MSMA 

Rate 

MSMA 2 
3 
4 

55 
59 
83 

74 
83 
91 

65 
83 
95 

8 
10 
12 

78 
75 
73 

63 
70 
89 

55 
65 
80 

amitrole 4 
8 

12 

33 
68 
64 

62 

64 

40 
55 
65 

Check 0 0 0 
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compare ARD 13-02 
+ MSMA, 

MSMA on established j 
emulsifiable lmil' phytotoxic oil (Orchex ; one treatme,nt 
was in 100 diesel oil, the second in water with no oil 
or surfactant. , NSMA, 

were t 6, , September 10, 
continued kill-back and not 

28, 1970 

and MSMA t:reatments included 
0.25 surfattant 
ments was 200 gpa. Treatment dates 
1969 13-02 , 
October 9, 1969, 70, dis
cant , and 21, 1970 

MSI1A continues to be the most effective 
for this grass. The combination of 
superior to da1apon alone and comparable to or slightly more effective 
thanMSMA alone during the 1969 season but during the following season, 
1970, the less effective than MSMA alone. 

and 

water, nor 13-02 at 2 and 4 1b 
ai/A in 1970 

(9.3 fluid 0 

~"ater) in diesel oil or and 
raised to 4 and 8 1b e stand reduction. 

of California, . Ext.. Serv., Davis). 

control with applications 

MSMA 	 Water + 0.25% 4 0.6 4.0 6.7 9.3 6.5 8 .J':l 9.3• 

Water + 0.25% 15 20 lb 6.0 8. 9.3 LO 4.0 5.3 
+ 	MSMA surfactant ;-4 +0.6 

Diesel oil 14.5 2.0 9.3 9.9 LO 0.7 0 

~'I1ater 14.5 3.0 8.0 9.8 0 0.7 0 

ARD 	 13-02 Hater + 2!:./ 0.6 0 0 0 0 1.0 LO 
emu1s. oil 

ARD 13-02 Water + 10% 1.2 0.7 0.3 1.0 0 2.0 1.7 
emuls. oil 

Control 0 0 0 0 0 0 

was included in the first 4 treatment dates, then 

to 4 and 8 Ib for the three 1970 retreatments. 

13 
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MS'MA. 
to , 

single 
I was 
were 10 

their I:J.rst: 

1969 at Tucson, Arizona. Plants were established from tubers from a 
nutsedge in the of 1967 and 1968. Strain 
in the first test; strain 10, in the second. Plants 

15 ft apart and maintained 
year. Annual weeds were controlled by applications 

of low rates of trifluralinand diuron0 simazine to the soil. Plants 
220 and 50 aerial stems when treatments started on March 25, 

1968 and 25, 1969, ions schedules were 
similar to that by cotton. 

Starting in March of • 6 and 12 of NS'MA in 80 gpa of water 
were applied at 2, 3, and 4-week intervals the season. 
Starting in ril of 1969, 5 and 10 1blA of NSMA in 40 gpa of ,vater 

at 2, 3, and 4-week intervals the season. 
herbicide formulations were used and .25 of a blended 

surfactant was added to spray solutions. Each t contained four 
and treatments were four times. The number of living 
stems on each plant was estimated before each and 

in the of the year after treatment. 

All MSMA treatments destroyed· of nutsedge. Speed 
of destruction of 

at higher 
intervals reduced 

- .. ---~'- was influenced by rate of MSMA and was most 
of MSMAat 2 and 3-week 

at 4-week 
there was no difference in control of 

among MSMA treatments in the year treatment. 
Repeated, applications of 5 to l2 of MSMA at 2, 3, or4-week 
intervals for one season reduced the number of aerial stems by 
more than 99.9 each test. (Arizona . Expt. Sta., 

of Arizona, 

nuts edge 1;vi th after , foliar 
ions of MSMA at two rates and three intervals in 2 years 

Date .of observations 
Treatments 1968 

6 
6 
6 

12 
12 
12 

2 
3 
4 
2 
3 
4 

12 
9 
8 

14 
10 

8 

16 
16 
16 
16 
16 
16 

5 
16 
15 

9 
15 
16 

0 
4 

11 
2 
4 
7 

1 
0 
2 
0 
0 
1 

Treatments in 70 
5 
5 
5 

10 
10 

2 
3 
4 
2 
3 

11 
8 
5 

11 
7 

14 
16 
16 
16 
16 

9 
9 
9 
5 
3 

1 
0 
0 
0 
0 

1 
1 
0 
0 
0 
0 
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PROJECT 2. HERBACEOUS RANGE WEEDS 

Robert D. Martin, Project Chairman 

SUMMARY 

Four abstracts of studies of three range weeds ,vere received. 
Three of the progress reports were of continuing studies in Ivyoming on 
larkspur and pricklypear. 

Two formulations of 2,4-D were applied at three different stages 
of growth of Geyer larkspur, (Delphinium geyeri, Greene) for three 
consecutive years. There were no significant differences of control 
between the various rates and dates of application. No treatment 
resulted in over 38 percent reducLion in Geyer larkspur at any date 
of treatment, formulation or rate of application of 2,4-D. 

Three rates of mixtures of 2,4-D + picloram and 2,4,5~T + picloram 
were applied to larkspur (Delphinium geyeri Greene) for three successive 
years. There may be a light reinfestation of treated plots three years 
following treatment. However, all rates of application gave 89 percent 
or better control. Forage clippings show that 5+ times forage is being 
produced on treated plots as compared to nontreated plots. 

Aerial application of silvex gave effective treatment of prickly
pear cactus (Opuntia polycantha Harv.). Data indicate that 2 lb!A gave 
better control than lIb/A. Both rates gave better control in July 
treatment as compared to June treatments. 

In Northern California a four year study showed that: nitrogen at 
80 lbs/A about doubled the yield of intermediate wheatgrass and with 
the addition of 1 lb!A of atrazine the yield was nearly quadrupled. 
The application of lIb/A of atrazine in mid-October effectively con~ 
trolled downy brome (BromuB tectorwn). In addition the atrazine plus 
nitrogen significantly increased the protein and nitrate levels in the 
wheatgrass. 

Chemical control of pricklypear cactus (Opuntia polyacantha Haw.) 
as affected by dates of herbicide applications. Alley, H. P., G. A. 
Lee and A. F. Gale. Chemical·control of pricklypear has been accepted 
as a range improvement practice in Wyoming and has been included in the 
state ACP cost sharing program~ Aerial application of silvex (2,4,5-TP) 
has been a very effective treatment in most cases. 

Suggestions as to the time of application have indicated that 
treatments be made when pricklypear is in the early bloom stage of 
growth. Observation and summarization of eight years of data indicate 
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that later treatments, July or even , may result'in more 
effective control than made at the b1oom-s of 

A cooperative study, between Amchem Products, Inc. and the Univer~ 
sity of Wyoming was es in 1969. Aerial cation of silvex 
and two coded compounds were at two different dates, 

one month 

Evaluations made one year after application showed that the 
treatments of si1vex were more effective than the earlier June treatments. 

kill of the' cactus 
of. as compared to a 85 

made in July. There was also con

at 1 lb/A 
pads when applied 

kill when 
increase in 

was 
pad control with the 2 1b/A rate of 

silvex at the later date of treatment, the date 85 per
cent kill as compared to 96+ kill when silvex was in 

Si1vex 

The coded ACP 66-60, at the 1 1b/Arate was more effective 
at the June date of application than .at the July date, however, this 
effectiveness of the date of 
the rate of application was increased 

Station, Laramie, SR-290). 

cactus control resulting from two date! 
of herbicide one year after treatmentl 

not~ 

fringed sagebrush control -
no' damage to native grass species. 

si1vex 2 1b 85 100% fringed sagebrush control 
grass healthy - cactus re

~l7ere reddened. 

ACP 66-60 1 1b 85 100% control -
less cactus 
than silvex treated ts - grass 

ACP 66-60 2 lb 90 100% control -

ACP 1 15 30% 
no discoloration of 

control -
cactus 

.;.. grass 

(continued) 
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Treatment II Percent 
7/14/69 Rate/A Control Observations 

silvex 1 lb 85 50% fringed sagebrush control -
cactus pads reddened. 

silvex 2 lb 96 

ACP 66-60 1 lb 65 No control of rabbitbrush or 
eriogonum. 

ACP 66-60 2 lb 96 Some control of eriogonum. 

ACP 69-160 1 qt 45 

2,4-DP 2 lb 45 85 % fringed sagebrush "control. 

2,4-DP + silvex 1 + 1 lb 50 

l/Herbicides applied in a volume of 2.75 gpa No; 2 diesel on early 
application date and 2.0 gpa on late application date. 

Larkspur (Delphiniwngeyeri Greene) control resulting fromappli
cation of picloram + 2,4~D and picloram + 2,4,5~T combinations; Alley, 
H. P. and G. A. Lee. A replicated series of plots was established 
6/9/67 to evaluate the effectiveness of picloram + 2,4-D and 2,4,5-T 
combinations for Geyer larkspur control. All treatments were applied 
in 40 gpa water when the larkspur was 6-10 in tall. Percent control 
and soil residual effects have been determined for three successive 
years by recording all larkspur "plants in the plots prior to treatment 
and comparing these counts to those"obtained one, two, and three years 
following the original treatment. 

Counts indicate that there may be a light "reinfestation-of the 
treated plots three years following treatment (attached table - part 
A.). However, all rates ·of application "of Tordon"-225* and Tordon-2l2* 
are giving 89 percent or better control. 

Part B of the attached table presents-the "r esults of - aerial appli 
cation of Tordon-212. Applications were made of 1/2 and lqtiA of 
Tordon-212 in 3 gpa water carrier by fixed wing airplane; Plant counts 
and forage clippings are included in the attached table. One qtiA of 
Tordon-2l2 gave 95 percent control of Geyer larkspur two years follow
ing treatment. 

Forage clippings showed that only 132 lb/A of air-dry forage was 
being produced on the non treated plots as compared to the high - of 602 
lb/A air-dry forage on the plots treated with Tordon-2l2at 1 qt/A. 
(Wyoming Agriculture Experiment Station, ·· Laramie, SR~292). 
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1 

4 

all 
to 

from ground and aerial 
of·pic1oram + 2,4-D, 2,4,5~T combinations 

control 

Part A 

Rate!A 

2,4,5-T 1 qt 312 8 1 26 98 99+ 92 

* 
picloram + 2,4,5-T 2 277 8 1 10 97 99+ 94 

(Tordon-22 * 
pic10ram + 2,4,5-T 3 qt 322 2 a ..)

-, 99 100 99 

* 
+ 2,4-D 1 324 6 a 36 98 100 89 

(Tordon-212)* 
2 qt 359 4 a 21 99 100 95 

~'<: 

2,4-D 

pic10ram + 2,4-D 3 qt 336 a 1 9 100 99 97 
(Tordon-2l2) * 

Part B 

Check 

~ 400 Ib/A 86 70 

1 qt 602 Ib 99 95 

132 Ib!A 

6-10 in leaf 

tal of all within three square rod plots. 

ts. Permanent quadrats es at time of treatment 

per acre determined 

*Tradename of Dow Chemical Company. 

>;'I1as 
to evaluate the effectiveness of tt>lO formulations of 2,4-D, 
at three different of • for the control of 

The ts established in 1967 have been retreated 
for three successive years at the same rate of herbicide 
and on s of as the treatment. 

The reduction in stand of larkspur was determined 
plants in the series of ts 

treatment ( 7) and to retreatments made in 1968, 
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Progress , over the past three years as the studies devel
, appear in the -1968- through 1970'-Research 

As indicated in the attached table, no treatment was x'esu1ted in 
over 38 reduction in Geyer larkspur stand at any date of treat
ment, formulation of 2,4-D, or rate of application from three successive 
treatments. Station, Laramie, SR-29 

control from two 
of 2,4-D with three successive years of 

formulations 

2,4-D 

2,4-D es 2 

2,4-D (Butyl ester) 1 
+ x-n]) 

2,4-D es 2 
+ X-77 

2,4-D (PGBE) 1 

2,4-D (PGBE) 2 

2,4-D (PGBE) 1 
+ X-77 

2,4-D (PGBE) 2 
+ X-77 

10 21 0 27 31 19 

30 43 24 21 36 24 34 26 30 

19 36 20 9 40 29 46 42 38 

30 43 25 21 38 14 23 30 16 

24 31 12 7 29 7 30 25 5 

18 42 30 24 39 30 38 38 33 

19 37 21 17 31 0 35 36 20 

23 33 14 24 22 33 46 38 

1/0rigina1 treatment dates and of 

5/9/67 - to 3-4 in leaf 

5/16/67 4-6 in leaf 

5/26/67 - 6-8 in leaf 


Retreatments 1968 - 1969 - 1970 made at dates of the 

1967 treatments. 


control determined counts obtained from r 
one, two and three successive treatments with counts taken 
the 1967 application. 

1/x-77 applied at 1 pt/100 gal mix. 

s. 
, B. L. Growth and protein concentration have been increased in 

many crops by applying sub-1eatha1 rates of atrazine and simazine. 

19 
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The mechanism by which triazines effect an increase is not under
stood. It has been shown, however, nitrate level and nitrate. 
reductase in increased within a few hours of simazine 
application. Both atrazine and simazine appear promising as for 
chemical fallow, and for weed control in both new and established range 

The s was done to determine whether these com
total production and concen

tration on 

The s was in the extreme~northeast 
corner of California. in the four years 
was 12.23, 8.16, 9.20, and 8.36" inches." The elevation is 4,760 ft. 

sagebrush (Artemisia tridentata Nutt.) on the site" before it 
was burned, in 1957, and seeded to Greenar intermediate wheatgrass 
(Agropyron intermedium Beauv.), in 1958. 

To remove the tectorum L.) in Greenar inter
mediate atrazine at 1 lb/A was sprayed annually in mid-
October to one-half of each treatment in a fertilizer triaL· Ammonium 

80 1b/A after the atrazine. 

to 
2 in. s 9 sq ft in each treatment and 
oven The entire was ground, and a was 
drawn for laboratory measurements. 

Mean doubled by alone, 
and nearly quadrupled with nitrogen plus atrazine. The addition of 
atrazine to nitrogen did not further increase over 
alone in 1968 driest The unfertilized treatments were 
not in any year. Control of downy brome was 
100% in all atrazine treatments. Downy brome production in was 

zero in any treatment because of the dry 

The mean levels over four years were: increased 
by either nitrogen or atrazine·(Table). Increases were greater from 
nitrogen than atrazine. Nitrogen plusatrazinedid not further in
crease over those with ni alone except in the 
of 

The levels averaged over four years were increased 
by atrazine alone; Addition of 
atrazine to , however, increased nitrate above that with nitro
gen alone. and Science, of California, 
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Effects of fertilizer 
atrazine (A) on 

Treatment 1967 Mean 

Cheek 560a 

Check + A 620a 470ab 830ab 200a 530a 

NSO 1200ab nOe 1310be 660bc 970b 

NSO + A 2450b 670bc 2690c 1940d 

Protein 

Check 4.6a 8.2a 6.6a 7.7a 6.8a 

Check + A 5.8a 12.9b 10.1b 17.Sb 11. 6b 

9.6b 14.7c 13.6c 16.2b 13.5c 

NSO + A 9.6b 16.9d 12.2c 15.7b 13.6c 

Cheek 100a Oa 100a 30a 60a 

Check + A 80a 60ab 270a 760c 290ab 

NSO 470ab 570b 320a 170ab 3S0b 

+ A 800b 1130c 830b 670bc 

YValues are means of 4 ons. 

followed by the same letter are not different at 
the .05 level as determined by Duncan's mult 
test. 
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PROJECT 3. UNDESIRABLE WOODY PLANTS 

Howard L. Morton, Project Chairman 

SUMMARY 

Thirteen reports were submitted to the Undesirable Woody Plant 
Project. 

In Wyoming, 97 to 100% control of fringed sagebrush was obtained 
two years after treatment with 2,4-D, silvex, or mixtures of picloram 
+ 2,4-D. Only the picloram + 2,4-D mixture gave complete control of 
fringed sagebrush. 

In New Mexico, picloram, dicamba, picloram + 2,4-D, and picloram 
+ 2,4,5-T gave good control of creosotebush when applied during the 
summer rainy season. 

In a field study in California, ester of silvex controlled 
Himalaya blackberry at concentration of 8 lb aehg nearly as effec
tively as 12 and 16 lb aehg in May and June but was 25% less 
effective in July. Invert emulsion of silvex offers promise of 
reducing spray drift. 

NIA 11092 at 16 lb/A controlled from 85 to 90% of interior live 
oak in California. NIA 11092 controlled 80% or more chamise at 4 and 
8 lb/A rates and 100% at 16 lb/A rate. ~fuen applied in 2.5 or 5 ft 
grids, rather than broadcast, percentage of chamise kill was only 
slightly reduced but the survival of forage grasses was increased. 

In a field study experiment in Oregon at the end of the first 
growing season, foliage treatments of MSMA + 2,4,5-T looked promising 
on all species of coast range brush which were treated. Picloram 
showed promise on all species except swordfern. 

In Washington, rates of atrazine or atrazine + linuron which 
gave best weed control also reduced growth of shore pine. Nitrogen 
fertilizer applied over a three-year period did not overcome this 
suppression of shore pine growth. 

In southwestern Oregon, terbacil at 2.5 lb/A provided good con
trol over a broad spectrum of grasses and forbs in a Douglas fir 
plantation for two years without damaging the trees. 

Seeds of Scotch broom were induced to germinate when buried in 
sand heated to temperatures ranging from 60 to 90 C. Maximum germi
nation occurred in seeds buried in sand heated at 90 C but higher 
temperatures killed the seeds. 
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In New Mexie , control of mesquite on a severely duned, sandy 
site with aerial applications a 2,4,5-T resulted in substantial 
increases in grass yield. Grass yield was influenced by amount of 
summer rainfall, length of time of reduced mesquite competition, 
length of time between treat ment: s as well as the degree of mesquite 
control. 

In Calif0rnia, scientists showed tha t metham stored in an open 
container, killed EucaZyptus r-oOts as well eight days after the 
solution was prepared as on the first day after preparation. Sodium 
hydroxide killed Eucalyptus r oo t s at concentrations of 20,000 and 
40,000 ppm and dichlobenil added to the sodium hydroxide increased 
the kill but the combination was inferior to dichlobenil alone. 
They further showed that EucaZypt u8 rocts can be killed by spraying 
with metham + dichlobenil . 

In Hawaii, control of non-productive jungle vegetation with 
helicopter-applied herbicides markedly increased carrying capacity 
of grazing lands at several loca tions. 

In greenhouse studies in Arizona, type of penetrants, oil and 
surfactant were shown to be important factors in obtaining maximum 
enhancement of responses of mesquite seedlings to 2,4,S-T or a 
mixture of 2,4,S-T and picloram. 

Evaluation of a time series study, various herbicides, and 
longevity of control of fringed sagebrush~rtemi8ia frigi da Willd.). 
Alley, H. P., G. A. Lee and G. A. Stephenson. A time series study 
was established in 1968 to determine if stage of growth had any 
effect on the ontrol of fringed sagebrush. Other variables were 
herbicides used and l ongevity of controL Applications were made 
at three stages of growth of the f r inged sagebrush (1) early rosette, 
(2) 3~ - 4 in. plant height, and (3) 4 - 5 in. plant height. All 
treatments were applied with a truck-mounted spray rig in a total 
volume of 25 gpa water carrier. 

The experimental area was a heavily infested rangeland pasture, 
soil type was a sandy 10aIn, and precipitation durlng the months of 
treatment was above normal. 

Percentage control Was determined by making point-transect 
counts and native grass, forb, and fringed sagebrush production 
determined by clipping. 

Presented in the attached table is the control obtained and 
total forage production for the two-year study. One year's results 
were reported in the 1970 Research Progress Report. 

Outstanding control, 97 to 100 percent, was still present two 
years after initial applications. There is evidence of some recovery 
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the 
year. 

with 

and/or reinfestation of in the 2,4-D and si1vex
treated ts; total production of the infestation was 
limited. 

increased on all treated ts 
a further increase the second 

Station, Laramie, SR-294). 

Degree of sagebrush control and result 

as affected by kind of herbicide rates, and dates of 


herbage 

TreatmenJ/ 
2,4-D (LVE) 1 1b 99+ 98 611 966 73 14 8 
2,4-D (LVE) 	 2 1b 99+ 98 633 1012 69 10 9 

1 lb 99+ 562 910 86 0 20 
2 lb 99+ 97 697 47 0 19 
1 99+ 99+ 842 1228 66 0 0 

Tordon-212 2 qt 100 100 822 33 0 0 
Tordon-101 1 100 99+ 802 1161 79 0 0 
Check 140 429 996 

three different dates and 

weight obtained from clipping treated areas. 
i/Tradename of Dow Chemical Company. 

series of established on 
stages 

rosette 
4 in. 

/ in. 
an average of all three dates of application.~ Percent control 

, 
million acres 

southwestern United States. Selective chemical methods of control 
are desirable on ranges where sufficient remnants of desirable forage 

are present to revegatate the range in a reasonable of 
time. Previous work indicated the summer rainy season was the 

period of This was conducted 
elucidate the best period of and the 

rate of herbicide for creosotebush control. 

Simulated aerial were made on 15 by 100 foot ts 
a hand-carried boom sprayer calibrated to deliver 8 gpa of 

spray material. Treatments were initiated on July 14 in 1966 and 
25 in 1967, and a new series of ts were at semi-
intervals from July through October in both years. Each 
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plant within the plots was e'V'aluated for degree" of- defoliation two 
years after t 'reatments were applied . Pe'J:-cent control is the percent 
of plants completely de f liat.ed when ratings weTe made. 

The- best cont',col was obtain ed wlt:h pie-loram and dicamba at the 
2 and 4 lb!A rates, and with pic.1orarn at 2 Ib/A plus 2,4-D 0-:[ 2,4,S-T. 
The tank mix of picloram and 2,4,5-T was more- effecti'V'e than the for
mulated amine salts. The period- of greates t " toxicity for mos t of the 
treatments was late August and early September, but fair toxicity was 
evident throughout these months . Mixtures of p'lcloram, dicamba and 
2,3,6-TBA were no mor'e effectiv'e than the best- single herbicide used 
alone at a ebmparablerate. (New Mexico Agri. Expt. Sta., New Mexico 
State University, Las Gruces) 

Percent control of creosotebush from- treatments 
applied semi-monthly during the first or last 

half of the month in 1966 and 1967 

Spray datel} 
Rate July Aug Sept Oet 

Herbicide lb/A 2 1 2 1 2 1 2 

picloram 1/2 2 43 33 38 3 12 9 
pieloram 1 o 35 62 52 37 30 10 
pic10ram 2 28 31 80 62 46 44 62 
pielo'ram 4 40 76 84 88 90 75 60 

dlcamba 1/2 o 4 18 2 4 o 6 
dicamba 1 5 28 36 42 6 8 8 
dicamba 2 27 44 56 84 22 30 6 
dicamba 4 47 66 87 70 52 48 38 

2,3,6-TBA 1/2 3 15 1 10 2 10 11 
2,3,6-TBA 1 4 7 13 30 o 4 6 
2,3,6-TBA 2 9 16 7 33 13 14 12 
2,3,6-TBA 4 32 51 24 48 40 18 22 

M-225~/ 1/4 + 1/4 o o o 6 4 3 6 
M-225 1/2 + 1/2 2 25 20 15 13 4 7 
M-225 1 + 1 o 47 50 56 30 30 o 
M-225 2 + 2 21 33 69 48 70 64 38 

M-2121.1 1/4 + 1/2 4 40 22 15 15 o 6 
M-212 1/2 + 1 o 42 38 16 51 6 5 
M-212 1 + 2 18 38 66 64 24 32 26 
M-212 2 + 4 28 58 77 95 72 60 35 

2,4,5-T 1 o 16 14 11 16 o o 
2,4,5-T 2 5 27 3 1 o o o 
2,4,5-T 4 2 12 4 23 3 5 o 
2,4-D 1 4 15 o o o 
2,4-D 2 o 1 o o 2 3 
2,4-D 4 4 6 8 22 2 o o 

(continued) 
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Spray date 
Rate July Aug Sept Oct 

Herbicide Ib/A . 2 1 2 1 2 1 2--=
pic10ram + 

2,4,5-ri/ 1/2 + 1/2 6 34 18 26 47 7 15 

picloram + 

2,4,5-T 1 + 1 5 55 58 82 47 40 24 

picloram + 

2,4,5-T 2 + 2 11 79 68 81 75 60 52 


picloram + 
dicamba 1/2 + 1/2 13 3 46 36 o 9 9 

picloram + 

dicamba 1 + 1 2 48 57 61 31 35 11 


pic10ram + 

2,3,6-TBA 1/2 + 1/2 7 31 24 17 15 5 7 

pciloram + 

2,3,6-TBA 1 + 1 11 45 68 33 40 22 24 


dicamba + 

2,3,6-TBA 1/2 + 1/2 10 9 7 12 4 o 

dicamba + 

2,3,6-TBA 1 + 1 19 47 34 40 12 9 10 


YSpray date - the numbers 1 or 2 under the month designate the 1st 
or 2nd half of the month 

~/M-225 - is a formulated mixture of the triisopropanolamine salts 
of picloram and 2,4,5-T at concentrations of- 1 pound per gallon 
of each 

3/ . 
- M-2l2 - is a fo-rmulated mixture of the t-riisop:top-anolamine salts 

of picloram and 2,4-D at concentrations of 1 and 2 pounds per 
gallon, respectively 

4/- A tank mix of picloram and 2,4,5-T 

Com arison of silvex concentrations and application diluents 
for the control .of Himalaya blackberry · Ru us p1'oaer-us P. J. M~e.ll.) 0 

McHenry, W. B.11; o. A. Leonard.Y; N. L" Smith!!; J. E. Herrlr;B:
Washbur~/; J. J. Smitl,]/; J. E. Street.!/ ; and L ~ J. Berry!! 0 

Himalaya blackberry is a troublesome weed on irrigated uplands, 
along irrigation canals, and wet roadsides. Previous' testing has 
demonstrated that picloram or low volatile esters of silvex or 
2,4,5-T at T-4lb aehg of water will readily eradicate established 
plants on sites where the soil is well drained ' durln-g- summer months. 
Under conditions of sustained high soil moisture where blackberry is 
more common, relatively low herbicide concentrations in the water 
are appreciably less effective. Under these more vigorous ' growing 
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oil ca-:rrier with 

costs are 

silyex or 2,4,5-T 
fewer retreatments·to effect 100% control but 

Field were in 
69, to compare silvex in oil at a 

standard mixture, lb , with lower, less concentra
tions. In addition, an oil-water invert emulsion containing the 
ethylhexyl ester of silvex, water carrier, and mist blower treatments 
were added for 2ations. The oil 
carrier, water + diesel oil, and water + surfactant treatments were 

on a basis. The invert emulsion carrier treat
ments were predetermined spray volumelD'land acre rate: 
the mist blower were made with a Sol~ model 
in sufficient volume to an 
leaves. The stands were located on an 

a creek bank, and in a fenceline at the 
pasture where presumably soil moisture status in each 
near optimum. 

Response of Himalaya blackberry tosilvex esters at varying 
concentrations in diesel oil and with water and invert 

emulsion carriers 

8.8 6.8 3.5 
8.6 8.5 5.0 

12 Diesel 9.5 9.6 7.5 
16 Diesel 9.6 9.8 7.8 

8 Invert 50 5.0 2.0 1.0 
8 Invert 100 9.5 4.5 5.5 

20 Diesel 4.0 3.5 7.0 
40 Diesel 5.5 4.0 7.0 

3 Water + 1% ( 6.5 7.3 8.0 

+ MSMA 3+4 Water + 1% ) 9.0 2.0 1.0 
surfactant 

a a 

volume oil carrier treatments increased stand reduction with 
increase in concentration. The 8 lb concentration 
some 25% less effective by July may well be more economical than 12 
or lb aehg. The invert emulsion carrier applied at 10 gpa 
to be by September to diesel oil with 8 lb The in
vert emulsion offers e in reduction of spray drift over the 
volume and mis t blower The 
water carrier treatment with 1% diesel added gave exceptionally good 
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results, more than perhaps is typical fer asi.ngIe.- treatment judging 
from previous experimental work. Mist-blower appiications of silvex 
in diesel oil were comparable in results to most other application 
techniques. The silvex + MS:MA results ~vere appreciably less effec
tive, :lO~ever the data p::e.sented for th~~ treatment is from a s~ngJ,e 
observatlonal plot:. (Unlversity of Callf., Agr. Ext. Serv., DavlsY; 
Agr. Exp. Sta., Davisl/; Agr. Ext. Set\7., Placer COe, Auburn]/; 
washburn Agr. Serv., Davis~/). 

Chamise and interior live oak control with m-(3,3-dimethylureido) 
phenyl tert-butylcarbamate. Leonard, O. A, and R, K. Glenn. We 
studied the control of chamise (Adenostoma fascicuZatum) and interior 
live oak (Quercus wisZizenii) following soil application of NIA 11092 
at 4, 8 and 16 lb/A during the winter season. The 4 or 10% granules 
were applied to soil which was less than one foot deep, mainly clay 
and underlain by shale. It is estimated that 5 to 15 in. of rain 
fell during the winter and spring following the applications. Plant 
kills were estimated in August or September, 1970, \vhich was l~ to 
2~ years following the applications. 

Interior live oak was treated on January 9, 1968 at the Fiddle
tmm location in the Sierra. Plant kills were about 90% with the 16 
lb/A treatment, but was slight with 4 and 8 lb. On a similar soil 
situation near Hopland in the Coast Range similar results were ob
tained, except that the kill with 16 lb/A was about 85%; the appli 
cations were made on December 27, 1967. Fenuron pellets (25%) 
applied at the same rates at the same time killed none of the live 
oak in these tests. 

Tests on chamise were only made at the Fiddletown location. The 
first trial was on February 21, 1967 using 4, 8 and 16 lb/A of NIA 
11092. Plant kill was 80% or better with the 4 and 8 lb/A rates and 
100% with the 16 lb/A treatment. Another trial was conducted on 
February 6, 1969 to determine the effect of a grid application on the 
kill of chamise and grass. Results in the table show that a high 
degree of chamise kill was obtained with 4 lb/A applied broadcast 
but grass was nearly eliminated. When applied as a 2~ or 5 ft. grid 
at 8 lb/A, chamise kill was about the same as with the 4 lb/A treat
ment applied broadcast but there was greater survival of grass. 
Bromacil (10% granules) was appreciably less effective on chamise 
than NIA 11092. Yerba santa (Eriodictyon californicum) was killed 
by NIA 11092 but seedlings of these plants became established on the 
plots one or two years after the applications. Bromacil was less 
effective than NIA 11092 on yerba santa. (Botany Department, Univer
sity of California, Davis, California). 
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Kill of chamise and grass control 
two herbicides to the soil. 

made 9/30/70 
Applied 

of 

Herbicide lb/A Hm\l Applied Chamise Kill (%) Grass Control 

NIA 11092 10 cll 4 broadcast 95 

NIA 11092 G 8 broadcast 100 complete 

NIA 11092 10 G 8 2.5 ft grid 97 some survival 

NIA 11092 10 G 8 5 ft 93 some survival 

Bromacil 10 G 4 broadcast 0 complete 

Bromacil 10 G 8 broadcast 60 complete 

1 Chamise control with 10 G was than with 4 G in this 
test. 

com
oil-in-vmter emulsion carriers 
red alder, vine , Califor

hazel, , and ~\lestern swordfern 
in the Coast ions were made 19 
June 17) or late (July 28 August 12) in the 1970 growing season to 
determine herbicide effect and seasonal variation in response of 
these six brush that compete with desirable conifers 
in the Coast of Oregon and 

Herbicides and combinations tested on woody were: 

2,4-D Amitrole-T dicamba + 2, 4-D 
2,4,5-T picloram dicamba + 2,4,5-T 
silvex MSMA + 2, 2,4-D + 2,4-DP 
MSMA MSMA + 2,4.5-T 2.4-D + 2,4-DP + 
dicamba MSMA + amitrole-T 2,3,6-TBA 

Picloram, dicamba, dichlobenil. and bromacil were tested on swordfern. 

At the end of the first season, the treatments 
looked 

Herbicide or herbicide 
time 

Red alder Early 
Late 

All excep t 
All 

MSMA 
MSMA 

(continued) 
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Herbicide or herbicide 
time 

Vine maple 	 Early MSMA + 2,4,5-T and picloram 
Late Same 

California hazel 	 Picloram, MSMA + 2,4, 5-T, dicamba 
+ 2,4,5-T and 2,4-D + 2,4-DP 

Late Same 

2.4,5-T emulsion, amitrole-T. 
MSMA + 2,4,5-T, 

dicamba + 2,4,S-T, a.nd 2, + 
2,4-DP 

Late 2,4,S-T emulsion, and 
MSMA + 2,4, 5-T 

Thimb leberry 2,4,5-T emulsion, picloram, 
MSMA + 2,4,S-T, dicamba + 
2,4,5-T, and 2,4-D + 2,4-DP 

Late Same 

Stv-ordfern Dicamba and bromacil 
Late None, resistant to 

herbicides in water carriers 

Further discussion of treatment 
effects must be based on kill and number and size of re-
sprouts at the end of the 1971 season. N.~.J. Forest 
and Range . Sta., Forest Service, U.S. Dept. of " Ro 

linuron, and the combination of atrazine and linuron on 
Shore Pine Christmas trees, (2) to determine the effect 

fertilizer applications on the of Shore Pine 
Christmas trees and (3) to determine the interaction, if any, of these 
fertilizer and herbicide treatments. 

Two years after the final herbicide-fertilizer the 
best weed control treatments (high rates of atrazine alone and 
rates of the combination atrazine 1 

t reduction in Shore Pine growth as 
Fertilizer made over 
to have little influence on this 
caused these herbicide treatments. It would seem that in order to 
obtain term weed control with high rates of linuron and/or atra
zine, a certain amount of growth reduction in Shore Pine must be 
tolerated. Research & Extension Unit, Wash
ington State 

were the 
measured 

a 
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H. young 
firs in the Pacific reducing survival and growth of the 
trees. affect survival, root 
don for limited the summer season is 

most Atrazine widely used for grass control in 
plantations, but it is ineffective on broadleaf weeds. 
For site in communities, foresters need a 
herbicide that will eliminate both of 
without the conifers. 

During March 1969, eight chemicals were tested for grass and 
forb at four locations in southwestern : two were on 
the wet coastal of the Coast interior 

Herbicides tested were atrazine,' , 
dichlobenil, and dalapon, as well as 2, 4-D and' 'cacodylic acid in 

wi th' atrazine. 

most It released 
young Douglas firs from a broad spectrum of grasses and forbs without 
damaging the trees. At lb/A, terbacil remained active in the 
and good control for seasons after 

N.W. Forest and . Sta., Forest Service, U.S. 
of Agric., Roseburg, Oregon). 

, H. 
soil are induced to soil is heated 
simulating effects of wildfire or prescribed burning. 
tory experiment, these seeds showed a response similar to 

of Ceanothus spp. 

Scotch broom seeds were buried for 4, 13, 22, 31, or 40 minutes 
in fine dry sand preheated to temperatures of 30, ,60, 75, 90, 
105, and 120 C. Each treatment was four times in a 5 x 7 

in a randomized block 
were used to control soil temperatures 

treatment. After heat treatment, all seeds were stratified 
for 12 weeks and in a mixture. 

Soil temperatures of 45 C or less did not increase germination. 
Seeds exposed to 60 C soil temperatures showed a slight increase in 

, but maximum occurred in seeds that had been 
buried in sand heated to occurred in seeds subjected 
to 105 C soil temperatures, and number of seeds killed increased 
with of exposure. A 120 C soil killed all Scotch 
broom seeds in this seed lot, for 4 
minutes. N.W. Forest and 
U.S. Dept. of Agric., Roseburg, Oregon). 
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The response of native Erasses to mesquite control under a repeat 
spray treatment program. Gould, W, L, and C. H. Herbel, Mesquite 
invasion of rangeland on sandy si tes in the. ar'id and semiarid sections 
of New Mexico and Texas often results in severe duning around the 
mesquite plants with little or no vegetation between the dunes. Some 
areas, whether grazed or ungrazed by livestock, have deteriorated from 
good range condition to a very po r ondition with little or no rem
nants or perennial grasses. Rodent and rabbit activity is associated 
with this depletion. 

A study was initiated in 1966 to determine the best interval for 
treatment of a badly duned site to control mesquite and to study the 
rate of revegetation by perennial grasses. A 180-acre area was 
initially sprayed each year over a 3-year period, 1966-1968, with 
2,4,5-T at 1/2 lb/A. Each block was subdivided into nine 20-acre 
plots and repeated treatments with 2,4,5-T were applied to each plot 
in various years. Tlalf of each plot was protected from grazing by 
livestock. Belt transects, 2 inches wide by 100 feet long, located 
at random intervals within each plot were clipped in 1968 and 1969 
to determine the production of perennial grasses. The rainfall during 
the summer growing season was 6.02 inches in 1968 and 5.13 inches in 
1969; the long-time average for this period is 4.93 inches. 

The perennial grass production in 1968 and 1969 for each treat
ment group is presented below. The principal grasses increasing in 
the treated areas are mesa dropseed (SpoyoboZus fZexuosus) and bush 
muhly (MuhZenbergia porteri). There appear to be several factors 
affecting grass yield. These include (1) the amount of summer rain
fall, (2) the length of time of reduced competition from mesquite, 
(3) the degree of reduction in competition by mesquite as indicated 
by degree of control and (4) the amount, of time between treatments. 
(Cooperative investigations of Plant Science Research Division, 
Agricultural Research Service, U, S. Dept. of Agriculture and New 
Mexico Agri. Expt. Sta., New Mexico State University, Las Cruces). 

Mesquite control and perennial grass production on 
severely depleted rangeland following treatment with 

2,4,5-T 

Mesquite Grass Yiela: 
Year(s) Control 1968 1969 
Treated (%) lA C.1.-1/bl 1b/A c.1.17 

1966 22 63 54 
1966 + 67 33 146 122 
1966 + 67 + 68 78 153 101 
1966 + 67 + 69 54'!) 140 
1966 + 68 74 , 94 84 
1966 + 69 4:1:-1 68 

Average 1966 block 107 ± 42 92 ± 32 

(continued) 
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Mesquite Grass Yield 
Year(s) Control 1968 1969 
Treated (%) lb/A c. I. Ib/A C. I. 

1967 
1967 + 68 
1967 + 68 + 69 
1967 + 69 

Average 1967 block 

9 
54 
53Y 
4t2J 

45 
60 

52 :t 21 

23 
114 
107 

32 
64 ± 19 

1968 
1968 + 69 

Average 1968 block 

422/
66-=

31 

31 ± 14 

26 
56 
49 ± 22 

Untreated 6 1 

.YC.I. is the confidence interval at the 95 percent level. 

2:./Preliminary evaluation one yea r after last spray treatment. 

Control of tree roots with metham, dichlobenil and sodium 
hydroxide,. Leonard. O. A. Although tree roots in drains and sewers 
cause losses of millions of dollars each year in the U. S., research 
on the problem of killing roots has been limited. This report is a 
continuation of previous work with J. Ahrens and N. Townley. The 
plants used were 2-year old Eucalyptus camaZduZensis g~own in a 
lathhouse. As in previous work, the roots were allowed to grow 
through the base of pots into moist air in cans partially filled with 
vermiculite and provided with holes for drainage. The roots in the 
cans were very \vell developed, being in weight equal to 47% of the 
weight of the entire root system on an average (including the tap root). 
Some of the roots in the cans were 5 mm diameter or greater. When 
treated by soaking, all but the upper 3. 8 cm of the lower roots were 
exposed to the solutions for 1 hr and then allowed to drain before 
returning to the orig:inal cans containing.. some vermicul i te and drain
age holes. 

The test in Table 1 was done to check on the effectiveness of 
metham after being used repeatedly over a period of several days. 
Metham was still effective after being used the 5th time, 8 days 
after the solution was prepared. There was no indication that the 
solution kept open to the air had deteriated more than the one kept 
in a closed jug. 

The test in Table 2 was conducted to determine the effect of 
sodium hydroxide alone and in combination with dichlobenil on killing 
roots. Sodium hydroxide killed r oots to 4 or 5 mm diameter when con
centrations of 20,000 or 40,000 ppm were used but the root kills 
usually did not extend beyond that actually soaked, even \n th smaller 
roots. Dichlobenil added to the sodium hydroxide increased the kill 
over sodium hydroxide alone but was inferior to dichlobenil alone. 
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Similar tests on and prune indicated that dichlobenil used alone 
did not kill the roots, but that there was an in it 
in combination with sodium 

did retard 
the latter combination did not 

enhance root kill but of the roots far more than 
when sodium was used alone. However, metham was the most 
effective root killer of all and the combination of metham 
and dichlobenil more effective than metham alone in 
root 

The test in Table 3 was done to determine whether spray applica
tions of metham dichlobenil be effective for roots. 
It is clear that sp and that the kill 
can extend into the of the same roots. The concentra
tion of the treatment solution was an tant factor affecting kill; 
kill of the unsprayed part of the root increased with concentration 
of the solution which was The wet seemed to s 

root kill in these tests but the roots were clean and 
might be different on debris-laden roots in drains and sewers. It may 
be mentioned that Townley did a spray test in Sacramento 

a corrnnercial mixture wi th the • with root 
kills extending through the joints. However, it is believed that 

is a more effective method than but that there are 
situations in which the latter would be 
ment, 	 of California, Davis, California). 

Table 1. 	 Effect of a l-hr soak of lower roots of eucalyptus on 
root kill as affected by time and method solution 
stored. Kill was determined 6 weeks treatment. 

Plant kill 

closed 	 closed 

0 (18) (1 alive, 2 

1 14 13 2 2 alive, 
1 dead 1 dead 

2 8 12 3 alive 3 alive 

4 14 9 3 alive 3 alive 

8 8 12 2 3 alive 

test, so after 8 the solution wassolution used 
used the 5th time. A 5000 ppm metham solution was used in this test. 
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Table 2. 	 Effect of sodium hydroxide and dichlobenil alone and in 
combination on kill of euc,alyptus roots. Lower roots 
soaked I-hr. Root kill was determined 7 weeks later. 

Distance of root kill above Root kill!.! 
Herbicide solution in ppm point of treatment (em) (rating 0-10) 

NaOH 5,000 -40 1 

NaOH 5,000 + dichlobenil 100 1 10 

NaOH 20,000 -16 8 

NaOH 20,000 + dichlobenil 100 - 5 9 

NaOH 40,000 - 1 9 

NaOH 40;000 + dichlobeni1 100 - 2 9 

Metham 1,000 + dichlobenil 100 4 10 

Dichlobenil 100 3 10 

IITreated 	part of root. 

Table 3. 	 Effect of spraying!.! eucalyptus roots (roots below the 
pots in open cans) on root kill. Kill determined 7 
weeks after spraying. 

With 0.5% Triton X-lOO Without Triton X-lOO 
Treatment Root kill above Root kill above 
solution Rating point sprayed (em) Rating point sprayed (cm) 

Metham 10,000 ppm 
Dichlobenil 200 ppm 

Metham 20,000 ppm 
Dichlobenil 400 ppm 

Metham 40,000 ppm 
Dichlobenil 800 ppm 

7 -10 8 - 6 

10 7 

10 2 10 13 

II	Sprays applied wi th a USDA belt sprayer with the trees and roots in 
a horizontal position and sprayed once and allowed to drain. Sprays 
applied with a 8004 Teejet tip @ 30 psi, 0.5 mph, and tip 6 to 10 
inches from roots during spraying. Volume used would be equivalent 
to about 40 gallons per mile of drain. 

Increasing carrying capacity of Hawaiian rangelands by aerially 
applied herbicides. Purdy, Warren G. III. Nonproductive jungle and 
worthless brush and trees cover approximately 25 percent of the State 
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of Hawaii. In addition, areas either owned or leased for cattle 
are also covered by this unwanted 

For the past twenty years various herbicides, both alone and in 
combination, have been by aircraft in an to control 
these Until the few y~ars. these efforts have 
been 

six years ago, a concert:ed effort was made to 
the number of tested and to include aircraft 
as test vehicles. 

Extensive , proved the 
to be for our needs. Based on the results of 

trials conducted under the of Dr. Donald Plucknett, of the 
Univers of Hawaii's Kaual Branch Station, 
has taken on several thousand acres with excellent 
success. 

our test work is centered around increasing penetra
tion and translocation the addition-of various Some of 
the materials in test include: Sodium Cacodylate, MSMA, Paraquat, Urea, 

370, and oils. Certain of these have shown 
on several hard-to-control 

Our conclusions are that 
effect controlled by 

, fertilization and aerial 
land for under $90.00 per acre. cleared under 

test in this program has a of one animal unit per 
acre. commercial have demonstrated that effec
tive control can be established at a cost of $15.00 per acre. 
are scheduled every fourth year under this of program. 

on soil , moisture, and whether the acreage is sub
sequently seeded and fertilized, our experience has been that we c.,an 
double the capacity of what are at best lands. 

The are the tabulated results on a statewide basis of 
some 84 ts. All ts are at ten per 
acre and include a nonionic surfactant at one-half volume. 

is on a 1-10 basis, ,Jith 1 no effect and 10 being com
kill. 

1 Year 

Melas toma ma 2.0 
Lantana (Lantana camara) 2.0 
Guava 8.5 
Ohia 8.0 

) 6.0 
6.0 
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Rat After 1 Year 

Haole Koa (Lucaena leucocephaZa) 3.0 
Silver Oak 3.0 

Lantana 
Guava 
Ohia 
Christmas 
Java Plum 

Koa 
Silver Oak 

4-D at 6 lb/A 

Lantana 
Guava 
Ohia 
Christmas 
Java Plum 
Haole Koa 
Silver Oak 

at 4 lb and 4 

Lantana 
Guava 
Ohia 
Christmas 
Java Plum 
Haole Koa 
Silver Oak 

Lantana 
Guava 
Ohia 
Christmas 
Java Plum 
Haole Koa 
Silver Oak 

Lantana 
Guava 
Ohia 
Christmas 
Java Plum 
Haole Koa 
Silver Oak 
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7.0 
2.0 
2.5 
8.0 
4.5 
4.0 
3.0 
3.5 

4.0 
2.0 
4.0 
8.0 
4.0 
3.5 
3.5 
3.0 

4.0 
2.0 
5.0 
4.0 
8.0 
5.0 
3.0 
5.0 

3.0 
2.0 
8.5 
8.0 
5.0 
5.0 
3.0 
3.0 

4.5 
3.0 
4.0 
5.0 
8.0 
5.0 
3.0 
5.0 



The interac tion of penetra t ing agenes and different fractions of 
isopara ffinic oils in a carr ier omp l ex f or 2,4,5-T~ Hull, H. M. and 
H. 	 L. Mor'ton . As a fo lis .r applic at i on or velvet mesquite seedlings 
[prosopis :JuU-il-ora var, veZ-utina (Woot. ) Sarg.J we have des cribed 
the use of carrier consisting of dimethyl s ulfoxide (DMSO), glycerol, 
phytobland oil, and wat e r (50:25: 15:10, by volume) (Weed Sci. 19(1), 
1971 ), The phytobland oi l used in these investiga t i ons had a flash 
point (Ta g c losed cup) of 160 F, and 50% di stillat ion point of 419 F. 
Other f rac Lions of oils, or pene ttants other than DMSO were not eval
uated. 

The studies of Baxreneine and Warren (Weed Sci. 18(3), 1970) with 
14 C- chlorpr opham showed r.hae pene t . a tion into r.he leaves of ivyleaf 
morningglory [Ipomoea hederacea (1.) J acq . ] and giant foxtail (Se t aria 
f aberii Herrm.) was increased eightt old and f ourfold, respectively, 
when the herbi cide was carried in a phytobland isoparaffinic oil as 
compared to water. The oil-enhanced penetration of terbaeil was even 
more striking. These studies likewise included a single frac tion of 
oil. 

To eva luate the possible inr:e r a c tion o f different fractions of 
such isoparaffinic oils with DMSO o r o ther penet r ants in the carrier 
complex des c. ribed abo ve, the foll owing expe:( iment \-]as devised . Green
house g:r own vel vet mesquite seedl i ngs 14 days o f age and at the 3 to 
4 lea f growth stage were selected, two r eplica. tions of 10 pl ants each 
being used for each individual t r·ea trrlent. Al l l ul'mulations cont ained 
1000 ppmw ae of the triethyl amine s a lt of 2,4,5-1' and 0.5 % (v/v ) of 
sorbitan monolaurate, a nonionic surf ac~ ant of slightly lipophylic char
acter (HLB 8.6). The ma jor consti t uents of the carrier included pene
trant, glycerol, isoparaf finic oil , and water (50:25:15:10, by volume). 
The only variables, as shown in the a ccomp any ing table, were the pene
trant and oil. Penetrants incl uded DMSO, y-bu t yrolactone (BLO) and 
N-methyl-2-pyrrolidone (M-Pyral ) . Oils in cl uded the lsopar ser ies 
G, H, 1, and M, with flash and 50% distillation pOints as indica ted. 
All formulations were applied with a micrometer-driven syringe to the 
upper surface of the ba s a l leaf only, at the rate of 10 ~l per plant. 

M-Pyrol was the mos t effec tive penetrant in enhancing overall 
activity, as indicated by the r elat ive consistency of the different 
physiological responses. Within this group, the percent age of plants 
killed was directly correlated with weight of oil; other responses 
showed a similar although nonsignificant t r end . With B10 as a pene
trant there was a highly significant positive correlation between all 
physiological r esponses and oil weight. In the case of the heaviest 
oil, Isopar M, r esponses closely r esembled those resulting f r om the 
average M-Pyrol f ormul ati on. Weight o f oil reac ted differen t ly in 
combination with DMSO. Here there was an inveY's e co rrelation of 
borderline significance between physiologi cal responses and oil weight. 

It is of interest that the car r ie r complex formulated with a 
heavy oil but without the 2,4,5-T gave only a slight and nonsignificant 
rep r ession of height and dry wei ght when DMSO was used as the penetrant. 
When B10 was used instead, r esponses were equal in severity to 
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formulations 2,4,5-T. without 2,4,5-T 
was intermediate inovera1l DMSO or 
BLO without the herbicide. inves Re
search Division, Research Service, U.S. Department of 

ture, and . Expt. Sta .• Tucson 85719). 

Physio responses of mesquite following 
treatment with 2,4,5-T in a carrier complex with vary
ing and oil fractions 

Penetrant Isoparaffinic oil 
(50% of (15% of carrier 35 days 

after treatment 

Per- Shoot Root 
cent weight 
kill dry 

(g) (g) 

Response 
1 

cal 
distil- epin

asty 

volume) 

Point 
of 50% 

nation of 
1ation 

DMSO 
DMSO 
DMSO 
DMSO 

G 103 327 5.0 0.0 6.8 o 0.25 0.10 
H 123 355 4.2 0.4 7.2 5 0.39 0.14 
L 140 378 4.2 0.4 7.6 a 0.36 0.14 
M 172 434 4.5 0.4 7.2 o 0.36 0.17 

Mean 4.5 0.3 7.2 1 0.34 0.14 

BLO G 103 327 0.6 0.8 23.3 5 0.90 O. 
BLO H 123 355 1.8 2.4 H.8 25 0.53 0.18 
BLO L 140 378 3.0 4.7 7.6 40 0.30 0.11 
BLO M 172 434 3.3 5.6 5.2 50 0.18 0.07 

Mean 2.2 3.4 12.0 30 0.48 0.20 

G 103 327 3.4 3.1 4.2 25 0.12 0.06 
H 123 355 3.8 4.4 4.2 55 O. O. 
L 140 378 3.8 5.0 4 2 50 0.13 0.06 
M 172 434 4.0 6.4 3.8 80 0.07 0.04 

Mean 3.7 4.7 4.1 52 0.11 0.05 

.2 o 1. 76 0.77 

of response on a scale of a to 10, where 0 no response and 
10 = maximum response. 

,~~~~~~~~~~~~~~~~~~~u, • L. 
carrier sulfoxide (DMSO), 

, phytobland oil, and water (50:25:15:10 v/v) 
complex), has been used advantageously for foliar application to seed
ling velvet var. ve (WooL) .J . 
It seemed desirable to compare this carrier with \vater on both velvet 
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and honey mesquite [Prosopis ju U fZoY'a val'. gZanduZosa (Torr.) Cockerell]. 

We utilized greenhouse-grown velvet -and honey mesquite seedlings 
to compare responses to a mixture of triethylamine salts of picloram 
and 2,4,5-T applied in the DMSO complex and water carriers. We also 
evaluated eight ether-linked surfact:ants with varying hydrophile and 
lipophile balances (HLB). 

The mixture of picloram and 2,4,5-T was formulated in water or DMSO 
complex carriers at a total concentration of 1000 ppmw, with each of the 
surfactants included at 0.5% (v i v) and at three HLB levels as shown in 
Tables 1 and 2. Treatments were applied with micropipette at the rate 
of 0.1 ml per plant to the upper surfaces of five leaves located on the 
central portion of the stem on each plant. 

Almost without exception, the polyoxyethylene lauryl ether sur
factants caused greatest enhancement: of responses in both varieties of 
HLB 14. 

The polyoxyethylene cetyl ether surfactants caused greatest apical 
epinasty in honey mesquite at HLB 14, but greatest injury to treated 
leaves and dieback of stems at HLB 10. Responses of velvet mesquite to 
formulations of this surfactant were not: consistent. 

Treatments in water carrier with the polyoxyethylene stearyl ether 
surfactants caused greatest apical epinasty in honey mesquite at HLB 
10, but other responses, including inhibition of dry weight production 
and all responses of velvet mesquite were greatest at HLB 14. When 
treatments were applied in DMSO complex, HLB level had only slight 
effect on responses. 

Responses of the honey mesquite seedlings to treatments in water 
carrier with the polyoxyethylene oleyl ether were greatest at HLB 10, 
with one exception, dieback of stems . Apical epinasty and effect on 
apical bud and leaves of velvet mesquite seedlings was greatest at 
HLB 8 when treatments were applied in water carrier with this surfac
tant, but injury to treated leaves and dieback of stems was greatest 
at HLB 12. HLB level had little effect on responses to treatments 
applied to honey and velvet mesquite seedlings in the DMSO complex 
with polyoxyethylene oleyl ether surfactants. Most responses of honey 
and velvet mesquite were similar; however, dieback of stems in velvet 
mesquite was significantly lower' than in honey mesquite. (Cooperative 
investigations of Plant Science Research Division, Agricultural Re
search Service, U.S. Department of Agriculture, and Arizona Agricultural 
Experiment Station, Tucson, Arizona 85719). 
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Table 1. treatment 
and 2,4,5-T in water or DMSO 

with different surfactants. 

10 water 10 86 100 58 10 7 
12 water 40 77 97 37 14 8 
14 water 50 94 98 62 8 6 
10 DMSO 12 98 100 23 17 9 
12 DMSO 27 85 94 45 12 8 
14 DMSO complex 40 100 100 49 14 7 

ether 
10 water 30 88 93 72 9 7 
12 water 30 94 56 55 8 6 
14 water 60 64 54 31 11 9 
10 DMSO 31 100 100 45 8 6 
12 DMSO 31 100 100 29 11 6 
14 DMSO complex 99 100 36 16 8 

10 water 80 78 66 29 13 12 
12 water 40 77 86 76 6 7 
14 water 30 88 88 82 8 6 
10 DMSO complex 40 100 100 38 8 5 
12 DMSO complex 31 100 100 36 13 6 
14 DMSO complex 36 99 100 38 5 3 

po1yoxyethy1ene 
ether 

8 water 30 55 77 21 12 13 
10 water 30 73 85 11 4 5 
12 water 20 35 65 23 10 10 

8 DMSO complex 41 100 100 75 11 11 
10 DMSO 38 96 100 79 11 10 
12 DMSO 42 81 11 12 

}) consists of of , 50%; 
phytob1and oil, water, 

of response on a scale of a to 100, where 0 = no response and 100 
maximum response. 
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Table 2. treatment 
and 2,4.5-Tin water or DMSO 

different surfactants. 

po1yoxyethy1ene 
ether 

10 water 20 70 100 36 19 13 
12 water 30 70 93 52 19 12 

water 40 73 86 74 15 10 
10 DMSO 6 70 92 19 23 11 
12 DMSO complex 11 68 20 25 13 

DMSO complex 17 99 100 53 12 7 

water SO 70 94 27 13 11 
water 30 59 68 17 13 
water 30 41 56 54 23 14 

10 DMSO 11 79 100 19 28 16 
12 DMSO complex 21 98 100 20 11 

DMSO complex 14 82 100 16 25 13 

10 water 30 38 78 30 17 
12 water 10 43 89 60 12 10 

water SO 61 83 67 11 8 
10 DMSO 16 93 100 31 16 8 
12 DMSO 28 90 100 18 22 11 
14 DMSO complex 12 97 100 22 16 8 

oleyl ether 

25%; phytobland oil, 15%; and water, 10%. 

of response on a scale of a to 100, where a :: no response and 100 
maximum response. 

8 water 
10 
12 

8 complex 
10 

28 
23 

11 consists of v/v mixture 
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A total of 35 
Texas, 
cide trials conducted on fruits, 

PROJECT 4. WEEDS IN HORTICULTURE CROPS 

A. H. 	 ect Chairman 

SUMMARY 

from 	California, Colorado, 
included results from herbi
and ornamentals. 

plete chemical weed control 
term 11 tests in a California showed com

(non tillage) gave the highest yields for 
two years in a soil characteristically poor in surface infiltration. 

gave 
grape 

weed control and safety. 

for annual weed 
Incorporated trifluralin also 

Two years in California has 
new preemergence herbicides with for weed 

control in young Prunus varieties than simazine and terba
eil. The outstanding new herbicides were R7465 and RPl7623. Several 
other compounds showed 

ication of terbacil and simazine were as 
effective as conventional spray methods. 

Combination of low rates of simazine and high rates of nitralin 
gave safe effective weed control in a statewide program. Com
binations of terbacil at low rates and nitralin at high rates also gave 

weed control and 	 and young 
of stone fruits and almonds. 

was 

A number of new numbered 
weed control in 6 month old 

Simazine applied through sprinkler irrigation gave good weed 
asparagus. 

Trials conducted 
followed 

Trifluralin, R7465 and bensulide gave the best late season weed 
in Utah cabbage trials. 

Maloran looked for weed control in 	 carrot 

on watermelon in Texas showed that incor
trifluralin po 
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Workers in found" activated charcoal could be used to pro
tect young cucumber seedlings from the effects of diuron, fluometuron. 
atrazine, Tandex and SDl54l8 under 

showed some antidotal 
conditions. 

California trials reaffirmed the of RH3l5 
RH3l5 gave better control of weeds in the family 

and CY'Ucifer>ae. 

for broadleaf 
DCPA also gave 

Bensulide showed a 
weed control with shallow 

of 
in Texas trial. 

good weed shallow. 

showed combinations 
and CP52223 controlled broadleaf 

Herbicides tested under tillage and non-tillage showed little dif
ference on green peas with exception of Terbutryne which was ineffective 
under 

A review of California, lists six 
of interest to potato growers R7465, alachlor. 

ELll9, nitralin, EL179 and Bayer94337. 

Alachlor, SD15418 and butylate with a rototil
ler gave excellent weed control in Utah sweet corn trials without affec

crop of oats. Atrazine and atrazine combinations caused 
to oats.ury 

several herbicides combinations gave selective weed control 
in IS herbicide-combination trials. In , combi
nations of alachlor or and the s-triazines herbicides gave 

results. 

Tomatoes: A number of herbicides and combinations were found to 
select weed control in California tomato trials. Diphenamid in com
bination with or nitralincontrol 
of grasses and broadleaf weeds. New herbicides included: 
R7465, ELl79 and NIA20439. 

through the sprinkler followed by one acre inch 
gave excellent weed control. This same amount 
was for the activation of 

EPTC. 

herbicides on green peas in 

weeds and 

of 

and 

in Utah trials after may have reduced 
years" results, 

trifluralin gave 
the best 

Trifluralin was most affected by soil moisture at the time of 
herbicide ion in California trials. Trifluralin, pebulate, 

and nitrofen showed more when on surface soil 
than on wet surface soil. 



ORNAMENTALS 

Turf: Dandelions in bluegrass were cont rolled with Maintain nearly as 
well as a 2,4-D-silvex mixture in Col orado bluegrass turf tests , In 
benrgrass tests mixtures of 2,4-D-silvex were best. 

Br oadleaf weeds were effectively controlled in young alta fescue 
with brorncxyrni1 when applied earl y in Cali orilia trials. A later appli 
ca tion showed some injury from high rates of bromoxymil but good safety 
with 2,4-D amine . 

Crabgrass was controlled in Tedtop (Agrostis alba ) turf most effec
tively with bensulide. Annual bluegrass and crabgrass were controlled 
in bermudagrass turt with oryzalin and RH3lS. Oryzalin gave longer 
r esidual control Gf crabgrass. Some early stunting occurred. 

A mixture of bluegrass waS least affected by bensulide and benefin, 
however, one vdliety may have been affected by benefin . 

Coax.se grasses in bluegrass were selectively controlled by several 
postemergence herbicide and fertilizer treatments in Colorado trials. 
Each coarse grass required a different treatment in order to selectively 
remove it from bluegrass. Fertilizers were as often effective as 
herbicides. 

Ground covers: Most: of the herbicides were weak on one or two weed species 
in a California ground cover trial. All gave initial control. All her
bicides tested were safe on Algerian ivy, however, and only low rates 
were safe on iceplant. The high rate of RH315 and R7465 appeared to 
cause stunting in iceplant. 

Containers grown: Nitralin, DCPA, R7465, oryzalin and the combination 
of simazine plus nitrofen gave excellent weed control. In young con
tainer grown liners of Li gustrwn JOaponie-um, Raphi olepis indie-a J Junipe1'U8 
chi.nesl s J Buxus s empervirens and Euonymus japonica. The high rate of 
RH31S caused moderate stunting of Ligustrum and Buxus and dieback of 
Juniperus, 

Nit r alin, DCPA, triflura1in and nit r ofen applied through the irri 
gation systen followed by 1/16 to 4 A in. caused no detrimental effects 
on container grown Oleander, pittosporum, veronica, juniper, natal plum 
and bottlebrush. Only chloropropham caused injury when granual chloro
propham, nitrofen and EPTC were applied prior to 1/16 to 1 A in. of irri 
gation water. 

Ornamental bulbs: Lower rates of AP920 and BAY94337 gave good annual 
weed control with no bulb injUl~y in Washington trials. 

Christmas t r ee: Scotch pine trees were resistant to a number of s-tria
zine herbicides including simazine, SD1S418, sumatol and GS13638. All 
gave adequate weed control. 
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. Fischer, B., 
soils in the central 

farmers believe· 
tillage is necessary to water move
ment into the soil with purpose of this s was 
to compare 5 cultural methods in a young Seedless grape trellised-

The vines were planted in the spring of 1966. In the spring of 1967 
the entire test area was treated with 1 trifluralin 0.5 Ib/A 
simazine and harrowed into the surface 4 in. Weed control was excellent 
with no visible effect on the young vines. 

The cultural-herbicide treatments were established spring 
1968. Treatment A, C, D and E received simazine at 2.4 plus 
0.5 lb of down the vine row. In treatment A the middles 
were treated with triflura1in at 1.0 lb ai/A simazine at 0.5 lb 
ai/A. 

In the of 1969 treatments A, C, D and E were treated with 
diuron down the vine row at 2.4 lb ai/A paraquat for standing rye-
grass at 0.75 lb The middles of treatment A trifluralin 
at 1 lb simazine at 0.5 lb/A. 

In the spring of 1970, A, C, D and E were again treated with diuron 
at 2.4 lb 0.5 lb The middles of treatment 

at 1.0 lb/A simazine at 0.5 lb 

The results of these treatments showed no detrimental effects from 
The average yield for two years 

chemical treatment (A). 

From the statistical analysis it would appear that difference in 
between complete chemical treatment and herbicide down the vine 

row with the centers mowed (a 10 difference a two year 
is real. If water by mowed 

cover the effects were not reflected in yield. This may have been 
due to a masking, competitive or nutritional effect of the mowed ground 
cover. 

Summer the centers with or without French for 4 
years was not in to the complete chemical treatment 
over a two year period. (University of California Exten
sion, Fresno, Parlier, Extension 



i 

A comparison of 5 methods of weeds in a new 
grape A 4-year study in Hanford loam 

Weed control in 
the vine row 1969 1970 Two year avg 

Treatment in Dec 1970 

A 8.9 87.93 47.56 67.78 

B French plow 
(disked centers) 

6.6 89.19 39.48 64.33 

C Herbicides vine 
centers) 

row 6.8 81.12 33.56 57. 

D Herbicides vine row 
cover crop. 

summer disked) 

7.0 91.28 42.06 66.17 

E Herbicides vine 
cover. 

summer disked) 

row 8.8 90.75 40.18 65.46 

LSO 05 6.41 6.40 

01 8.49 8.10 

~IC.V. 10.5% 20.2% 

]JAverage fruit in pounds per vine of 4 vines per 
8 times. 

matter 0.6%, sand 67.2%, silt 24.0% and clay 8.8%. 

Lider. 
1970 were 
or 15. 

ions 
were 
ated 

treated in 
Each t 

•
accomplished by flooding. On 
for weed control and 

Fischer, 

with on 
rootings 

L. 

after herbicide 
and subsequent 

29, 1970, the were evalu-

Most herbicides gave excellent weed control. Even U27267, which 
gave only short term control, produced larger plants than the weedy 
check. 

Even though simazine at 2 1b considerable foliar 
the season it did not 
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appreciably affect the average wt/plant. 

simazine 
weed control with more than 

less wt/plant. 

R7465 gave excellent season weed control and excellent safety 
to the soil surface the dormant ). However, 

when R7465 was considerable foliar 
affected. 

also produced considerable symptoms especially at high 
rates or when low rates were , but did not 
affect 

Trifluralin gave excellent season long weed control and 
(University of California, Fresno, Parlier, Davis). 

Results of 1970 grape herbicide trial 

.3/ Vigorll Weed 
Herbicides Ib 7/27 5/29 9/24 29 9/24 lb/plant 

1.0 2.3 6.3 8.0 10 8.0 0.25 
C-20546 4.0 4.7 7.0 6.7 10 9.7 0.30 

1.0 5.0 6.6 5.0 9.6 3. 7 0.07 
4.0 9.0 5.6 0.7 10 3.0 Dead 

U-27267 1.5 2.7 7.0 7.2 8 3 4.0 0.28 
U-27267 6.0 3.7 6.6 8.7 9.3 5.0 0.22 

SAN-6706 2.0 0.7 7.6 7.0 8.6 9.0 0.12 
SAN-6706 8.0 3.7 8.6 6.7 10 10,0 0.32 

SAN-9789 2.0 2.7 7.3 8.0 9.3 6.3 0.17 
8.0 5.3 7.6 5.0 10 9.3 0.16 

R-7465 2.0 1.0 9.6 9.3 9.3 7.7 0.31 
R-7465 8.0 2.7 7.6 7.7 8.6 10.0 o 26 

simazine 2.0 3.0 8.3 8.7 10 5.0 0.27 
VCS-438 4.0 3.3 8.6 6.3 9.6 6.3 0.14 

2.0 3.7 6.3 7.3 9.6 7.7 0.20 
R-7465 8.0 5.3 4.6 6. 7 10 9.7 0,33 

) 
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Weed Control 
Herbicides lb 7/27 5/29 9/24 5/29 9/24 lb/plant 

SAN-6706 2.0 3.7 9.6 7.7 10 10.0 0.23 

SD-30l87 1.0 2.0 10.0 7.7 8.6 4.0 0.15 
SD-30l87 4.0 1.3 8.6 7.7 8.6 9.0 0.18 

2.0 1.5 8.0 9.0 6.6 9.5 0.28 

trif1uralin 1.0 0.7 8.6 9.0 6.6 9.5 0.32 
SAN-6706 LO 

Untreated 0.3 7.6 5.7 0 0.7 0.22 

of 3 replications 

ions based on an a - 10 scale; 0 no symptoms or 10 = all 
dead. 

~Vigor 10 = most vigor , a no dead, 5 == 50% 

stunted or dead. 


no control, 10 = no , Sow thistle, 
, or Mare's Tail. 

Herbicides without common names are as follows. The remainder do 
not have their chemistry disclosed. 

BAY 94337 - CHEMICAL NAME: 3- -as
triazin-5-(4H)-ONE 

SAN 6706 )
INCORPORATED 

R-7465 CHEMICAL NAME: 2-(a-Napthoxy)-M,M diethy1-prpionamide 

B. and 
A. Texas 

Nemaguard, 
nectarine on , 

Santa Rosa on Marianna 2624, French prune on 29C, 
Royal Blenheim on and Bing cherry on Mazzard 
rootstock was similar. Most herbicides at the rates tested preemergence 
under basin-flood were toxic when evaluated in and 
the season. 

R7465 when incorporated prior to planting caused more injury than 
when pas preemergence and into the soil. 



S-6706 and its analog San-9789 were toxic under the conditions of 
this experiment. 

VCS438 showed considerable toxicity at 8 lb ai/A but very little 
at 2 lb ai/A which also gave outstanding weed control thru the season. 

U27267 showed low phytotoxicity but the weed control wa.s also 
somewhat less in this and later ratings. 

Terbacil and simazine produced similar effects (in degree of phyto
toxicity symptoms) at 2 Ib ai/A. Early weed control ratings showed 
simazine to be more effective. The late fall readings suggested terbacil 
gave slightly more residual control of broadleaves and grasses . (Univer
sity of California, Fresno, Parlier). 

The effect of 13 herbicides on weed control and overall average 
foliar condition and vigor of 10 stone fruit varieties . 

Average!.! 
Herbic.ide lbiA Phyto.l:./ Vigorll Broadleaf!!./ Grass±.'

. I 

Weeds 

C-20546 1.0 6. 7 5.7 9.7 9.7 
C-20546 4.0 10.0 0 . 0 10.0 10,0 
Bay-94337 1.0 7.1 3.0 1.7 7.3 
Bay-94337 4.0 9.4 1.3 8.0 8 . 3 

R-74652/ 2.0 5.3 3.3 8.0 8.7 
R-7465~j 8.0 6.5 1.7 9.7 9 ,, 7 
R-7465 8.0 2.9 9.0 9 . 7 9 ,7 

SAN-6706 2.0 2.3 8.0 4 . 0 9 . 7 
SAN-6706 4.0 3.4 7.7 7.3 10 . 0 
SAN-6706 8.0 6.6 4.0 10.0 10.0 
SAN-6706 16.0 6.3 3.0 10.0 10.0 

NIA-21830 2.0 8.9 2.7 7.0 9.3 
NIA-2l830 8.0 10.0 0.0 9.7 10.0 
NIA-2l800 2.0 4.7 6.7 6.7 9.0 
NIA-2l800 8.0 9.3 1.3 3.0 9.0 

VCS-438 2.0 2.6 9.0 9.7 10.0 
VCS-438 8.0 6.0 7.0 9.7 10.0 
linuron 1.0 3.0 9.0 8.3 9.3 
linuron 4.0 7.8 3.0 9.3 8.7 

nit:rofen + dinoseb 4.0 + 2.0 2.4 8.3 8.1 9.0 
nitrofen + dinoseb 16.0 + 8.0 5.8 4.3 9. 7 10 . 0 
U-27267 1.5 2.2 7.3 7.0 9 . 7 
U-27267 6.0 4.3 5.0 9.7 9.3 

(continued) 
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Herbicide lb Broadleaf Grass 
';.;feeds 

simazine 2.0 6.2 6.0 8.0 7.7 
terbacil 2.0 5.1 7.0 9.7 9.7 
SAN-9789 8.0 6.8 4,5 8.0 9.5 

Untreated 1.7 5.7 5.3 5.7 

of three The soil was a Hanford loam with 
matter, 67.2% sand~ 24% silt and 8.8% clay. 

2 ::::on 0 = no effect, 10 burned and dead. 

and condition in October. 

in October where 0 no control, 10 no weeds. 

to 

based 

based on the amount of 

Herbicides without common names are as follows. The remainder do 
not have their chemis disclosed. 

BAY 94337 - CHEMICAL NAME: 3 thio)-as
(4H)-ONE 

R-7465 - CHEMICAL N~~E: 2

SAN 6706 - 4-chloro-5 (dimetylamino)-2-a,a, ) 
3 (2H) SANDOZ-WANDER, INCORPORATED 

-M, M 

, A. and B. 
stone fruit varieties for 

2 successive years (under flood irrigation) showed several herbicides 
with more than simazine and terbacil. Even though terbacil was 
not ied at 4 and 8 Ib ailA there was excessive to 8 stone 
fruit varieties the second year after treatment. Santa Rosa on 
29C rootstock was among the most resistant varieties to terbacil. 

Most herbicides the 
Texas) varie 

same effects on different varieties 
of PrunuB. The Mission I;\fas more suscep
tible to herbicides than 

R7465, RP17623, and San6706 gave excellent weed control with 
essent four-fold RH3lS was safe but the weed control may 
be too short-lived under heavier weed pressures. VCS438 safer 
than simazine. Nitrofen and nitralin at excessive rates showed no 
detrimental effects on these 8 stone fruit varieties. (University of 
California, Fresno, 
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A comparison of several preemergence herbicides for weed 
control and phytotoxicity on eight stone fruit varieties 
(1969). 

Average~/ 
Phytotoxicity Weed Control 

Herbicide Ib/A Average Average 

terbacil* 2 3.7 8.7 

terbacil 4 7.0 4.3 

terbacil 8 9.0 2,0 

VCS438* 4 3.0 8.3 

VCS438* 16 4.3 8.3 

R7465* 4 0.7 9.3 

R7465* 16 0.0 9.7 

RH315* 4 2.0 7.7 

RH315* 16 1.0 5.7 

San6706* 1 1.3 9.0 

San6706* 4 1.0 9.3 

RP17623* 4 1.3 9.0 

RP17623* 16 1.0 10.0 

nitralin* 16 2.0 10.0 

simazine* 4 4.7 8.7 

nitrofen* 16 0.0 9.0 

Untreated 1.0 7.3 

*Only those treatments with astericks were treated for 2 years in a 
row. 

l/Average of 3 replications evaluated 10/27/70. The soil at the Kearney 
Field station has 0.6% organic matter, 67.2% sand, 24.0% silt and 8.8% 
clay. 

Herbicides without common names are as follows. The remainder do 
not have their chemistry yet disclosed. 

R-7465 - CHEMICAL NkME: 2-(a-Napthoxy)-M, M diethyl-prpionamide 
(Stauffer) 

SAN 6706 - 4-chloro-5 (dimetylamino)-2-a,a,a-trifluoro-m-tolyl)
3(2H) pyridazinone. SANDOZ-WANDER, INCORPORATED. 

RP-17623 - 2-tertiobutyl-4-(2,4-dichloro-5-isopropyloxyphenyl)
5-oxo-l,3,4-oxadiazoline. RHODIA, INCORPORATED, CHIPMAN DIVISION. 
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Two methods of preemergent herbicide application .'. Lange, A. 
Wettable powder forms of herbicide such as simazine and terbacil applied 
thru the sprinkler in the irrigation water, were as effective as when 
applied in 100 gpa water on the soil surfac,e by hand spray using an 8002 
E nozzle at 30 psi. The irrigation water was applied at 0.15 A in/hr. 
One A in. was applied over the two methods of application and subsequently 
irrigated by furrow irrigation as needed by the crops. 

If anything, there was a trend for terbacil to be slightly better 
thru the sprinkler than simazine. Simazine was generally more active 
in this low organic matter sandy soil than terbacil. (University of 
California Agriculture Extension, Parlier). 

A comparison of simazine and terbacil thru the sp'rinkler vs 

applied preemergence under sprinkler irrigation1J 


Average]) 
Sugar Beets Lettuce ASEaragus Weeds 
Hand Thru Hand Thru Hand Thru ' Hand Thru 

Herbicide lb/A Spray Sprink, Spray Sprink. Spray Sprink. Spray Sprink. 

simazine 1/4 9.3 9.6 10 10 4 . 0 1.6 5.0 1.6 

simazine 1 10 10 10 10 6.3 3.0 8.6 8.0 

terbacil 1/4 0.3 2.3 6.6 9.0 3.3 3.6 4.3 4.3 

terbacil 1 9 . 0 9.3 10 9.3 4.3 5.0 7.0 7.3 

Average 7.2 7,8 9.1 9.6 4 , 5 3.3 6.2 5.3 

Organic Matter 1.3%, Sand 52.5%, Silt 33% and Clay 14.5%. 

l/Plots received 1 A in. of sprinkler i rrigation at 0 . 15 A in/hr then 
subsequently furrow irrigated. 

~/Average of 3 replications 5 ft x 5 ft plots. 

Combinations for preemergence weed control in California orchards. 
Lange, A., C. Elmore, and B. Fischer. Simazine and diu'ron are recom
mended for annual preemergence weed control in apples, pears, walnuts, 
and grapes. Strip application with these herbicides has been successful, 
as well in some stone fruit and almond orchards of California" However, 
University field trials revealed moderate to severe phytotoxicity, as 
have commercial applications of these herbicides on stone fruit species. 
Symptoms occur under many growth conditions--course soil types, low 
organic matter, flood and sprinkler irrigation. Although furrow irri 
gation is safer, recommendations for the use of these chemicals by this 
means have not been given because of the many restrictions required for 
safe use. 
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This study was undertaken to evaluate the low rates of sima zine. 
dichlobenil, terbacil and Sirmate with combinacions of triflur alin, 
nitralin and DCPA for annual weed control in California tree .Tuits and 
almonds. 

Forty uniform trials were conducted in as many orchard lo ca. t ions 
throughout the fruit-growing areas of California in which f u r br oad
spectrum, preemergence herbicides and combinations of herbicides having 
particular preemergence effectiveness for grasses were studied in incor
porated and nonincorporated treatments. At most locations the herbi ~ides 

were applied as wectable powders or granular applications " Trifluralin 
and dichlobenil were usually applied as granulars. 

In the uniform trials conducted in 40 locations in California decid
uous fruit orchards, back-pack sprayers and small granular applicators 
were used to apply the nongranular and granular forms of simazine, 
terbadl, Sirmate, dichlobenil, trifluralin, nitralin. and DCPA during 
the winter of 1967-68. An 8 to 10 ft strip down the tree row was 
treated. Some applications were incorporated by a tree hoe (Northwest 
Equipment Company, power-driven, rotary tiller). The plots were period
ically rated for weed control and phytotoxicity on a 0 to 10 rating scale 
(for weed control, 0 = no effect, 10 = complete control of weeds; for 
phytotoxicity rating, 0 = no effect on the foliage of fruit tree, 3 = 
definite herbicide phytotoxicity pattern, 5 = severe marginal burn, and 
10 = complete kill of all foliage). Results were averaged and tabulated 
from 3 to 4 replicates from each experiment. Average weed cont_rel raCings 
below 7 were considered unacceptable; average phytotoxicity racings ot 
more than 2 were considered unacceptable, although there was no visible 
effect on growth or yield. 

Most herbicides in this study gave excellent preemergence annual 
weed control. Simazine, dichlobenil and terbaeil all gave excellent 
winter annual weed control. Simazine and terbacil w·ere generally weak 
on summer annual grasses. Trifluralin, nitralin and DCPA were generally 
effective on summer grasses and some summer broadleaf annuals , Sir mate 
was generally weak for weed control even at the highest rate of 12 Ib/A. 

The combination of simazine and trifluralin applied at 1 and 2 lb/A 
of simazine, plus 2 lb/A of trifluralin gave weed control in 25 out of 
32 orchard trials. Jnly one trial out of 37 showed injury at the 2 Ib!A 
rate of simazine. A combination of simazine plus nitralin, even though 
nitralin was surface applied, gave the higher precentage of suc~essful 
weed control crials and higher weed control ratings than comparable 
amounts of trifluralin . 

When terbacil replaced simazine (in combinations with nitralin) , 
control was comparable co the simazine-nitralin combination in most 
crials. The combination of granular dichlobenil and t:rifluralin pr,::duced 
many successful weed control trials, ~vith only one failure at the 6 lb / A 
rate. 

Sirmate plus trifluralin, on the other hand, was generally unsatis
factory for weed control at the 6 lb/A rate and only successful in 4 out 
of 7 trials at the 12 lb/A rate. 
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Simazine plus DCPA was usually not satisfactory for weed control 
excep~ in the low organic matter soils. DCPA at 8 lb/A was generally 
insufficiently residual to compare satisfactorily with nitralin or 
trifluralin o 

Terbacil and simazine appeared to be sufficiently safe at the 1 and 
2 lb/A rates. The only trial producing foli a r toxici ty symptoms was on 
young trees in sandy soil. Dichl obenil combinations with trifluralin 
also appeared to be quite safe even under flood irrigation. Phytotoxicity 
symptoms, although easily apparent in a few orchards, were not excessive-
rating around 3 in a sca le of 0-10. Still, continued use of dichlobenil 
at the rates tested under the conditions of the trial could lead to 
tree damage and so, in soils low in organic matter with sprinkler or 
flood irrigation, lower rates for testing were indicated. Other instances 
of very slight symptoms were observed in a number of trials with dichlo
benil so that further study is necessary to determine the importance of 
these symptoms. Dichlobenil caused a slight necrosis (burning of the 
leaf tip) and as the symptoms became more extensive a marginal burn 
appeared along the leaf edges originating at the leaf tip. 

Nitralin's performance was on the whole better than that of triflu
ralin when combined with simazine. There were more failures with 1 lb/A 
of simazine plus 2 lb/A trifluralin than with 1 lb/A simazine plus 2 
lb/A of nitralin. Nitralin's safety was comparable to that of trifluralin. 
(University of California Agricultural Extension, Parlier, Davis and 
Fresno) . 

Summary of all fruit tree field trials 1967-68. Number of 

satisfactory (+) and Unsatisfactory (-) weed contr ol field 

trials and adequate (+) safety or injury (-) 


Active Weed Control Safety 
(most often Rate 

Herbi c ide used) lb/A (+) (-) (+) (-) 

simazine and 1/ 

trifluralin 
4G or 80WP 

5G 
1 
2 25 8 34 1 

simazine and.!.! 
trif luralin~/ 

2 
2 25 7 36 1 

simazine and 
nitralin 

80WP 
75WP 

1 
2 14 1 15 a 

simazine and 
nitralin 

2 
2 16 1 15 1 

terbacil and 
nitralin 

80WP 
75WP 

1 
2 10 1 11 a 

terbacil and 
nitralin 

2 
2 9 1 10 a 

(continued) 
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Active Weed Control
t often Rate 

Herbicide used) lb/ A (+) (-) 

dichlobenil and 4G 
5G 

6 
2 20 1 23 1 

dich10benil and 12 
2 17 0 16 2 

Sirmate and 
trifluralin 

4EC 
5G 

6 
2 3 7 12 0 

Sirmate and 
triflura1in 

12 
2 4 3 12 0 

simazine 
DCPA 

80WP 
75WP 

1 
8 9 6 16 0 

simazine and~/ 
DCPA 

2 
8 6 2 10 0 

80WP used in most trials. 

2.5G instead of 5G used in 3 trials. 
3 5G combination used in 1 trial. 

NOTE: ury 2-10 inclusive. 

Lange, A., and E. 
for pre 

citrange liner. 

The liners were The herbicides were applied 
27, 1970 to 4-12 in. The were 

evaluated December 24, 1970. The herbicides were rain
fall beginning twenty-four hours after application for a total of approx

4 A in. 

After one month there was no observable effect on the liners even 
though in. of young stem was sprayed. The weed control was satis

at the rates of most herbicides. The pas 
of RP17623 has been observed before in onion and deciduous fruit field 
plot work. 

Further evaluation for control and to liners 
will be made at a later of California, Parlier, 
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Pre and postemergence annual grass control in young citrus liners 

Average!l Average]) 
Herbicide lb/A Grass Control~ Herbicide lb/A Grass Control~/ 

simazine 1 5.3 Kerb 4 7.3 

simazine 4 9.0 Kerb 16 7.3 

R7465 4 7 .7 RP17623 4 8.7 

R7465 16 7.3 RP17623 16 10.0 

simazine + R7465 2 + 2 7.7 MBR4400 4 5.7 

simazine + R7465 4 + 4 9.7 MBR4400 16 9.7 

MC3761 1 5.0 Orga3045 4 6.7 

MC3761 4 8.3 Orga3045 16 8.7 

MON 097 1 6.3 GS13638 1 6.3 

MON 097 4 8.8 GS13638 4 3.0 

oryzalin 4 3.7 VSC 438 4 5.5 

oryzalin 16 5.0 VSC 438 16 6.7 

SAN 9787 1 7.7 Check 0 5.3 

SAN 9787 4 7.7 

!/Average volunteer barley and winter ryegrass control rating; 0 = no 
control, 10 = 100%; 3 replications; 5 x 5 plots. 

Soil at University of California Riverside Experiment Station field 
119 has 1.0% organic matter, 66.6% sand, 23.0% silt .and 10.4% clay. 

Herbicides without common names are as follows. The ramainder do 
not have their chemistry yet disclosed. 

R-7465 - CHEMICAL NAME: 2-(a-Napthoxy)-M, M diethyl-prpionamide 
(Stauffer) 

RP-17623 - 2-tertiobutyl-4-(2,4-dichloro-5-isopropyloxyphenyl)-5
oxo-l,3,4-oxadiazoline. RHODIA, INCORPORTAED, CHIPMAN 
DIVISION. 

Kerb - N-(1,1-dimethylpropynyl)-3, 5-dichlorobenzamide. 
ROHM & HAAS COMPANY. 
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Herbicide irrigation studies in se_~dling asparagus . _ ~ang.e, A. 
Direct seeded asparag~s showed considerable tolerance to simazine at 
low rates applied-in the irrigation water. ·Combinations of simazine or 
terbaci1 with DCPA were more toxic on weeds and sugar beets than either 
alone. Terbaci1 alone was generally less toxic on sugar beets and more 
toxic on asparagus than simazine. Simazine or terbaci1 applied through 
the sprinkler were equally toxic on weeds and seeded sugar beets, There 
was generally an increased activity with combinations on direct seeded 
asparagus and weeds. (University of California, Parlier). 

A comparison of combinations of simazine or terbaci1 applied 
through the sprinkler with combinations of preemergence 
herbicides under sprinkler irrigation. 

Average1J phytotoxicity 
Herbicide thru the sprinkler 

to asparagus 
Herbicide Simazine Simazine Terbacil -Terbacil 
by hand spray lb/A !t; 1b/A 1 1b/A !,:

2 1b/A 1 1b/A 

trifluralin 

nitralin 

DCPA 

None 

trifluralin 

nitra1in 

DCPA 

None 

trifluralin 

nitralin 

DCPA 

None 

3/4 

3/4 

7.5 

0 

3/4 

3/4 

7.5 

0 

3/4 

3/4 

7.5 

o 

4.6 

8.0 

5.6 

1.6 

9.3 

9.6 

10.0 

9.6 

5.6 

8.0 

6.3 

5.6 

6.6 6.6 

8.6 9.0 

4.6 4.0 

3.0 3.6 

to sugar beets 

10 5 

10 6.3 

10 10.0 

10 	 2.3 

to weeds]} 

9.6 7.3 

9.6 8.6 

9.0 7.0 

8.0 4.3 

8.0 

8.3 

7.0 

5,0 

9.0 

10.0 

10.0 

9.3 

9.6 

9.6 

8.6 

7.3 

!/Average of 3 replications per treatment. Hand sprayed plots were 
5 ft x 5 ft. Through-the-irrigation-system plots were 5 ft x 20 ft 
using an automatic 40 foot boom divided into 8 ft sections. 

l/Weeds included primarily: London rockett, Goosefoot and Pigweed . 
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be due to a 
to 

conditions. 

growers who are in
festations in their with the 

one-half Ib/A rate of trifluralin. Herbicides were soil 
ed with a rototiller on 21, 1970, in a 100m soil 

having a 1.1 percent matter. Cabbage obtained 
from DelMonte and lanted on May 26. All plots were 
furrow i of the herbicides used at the rates indicated 
in the table below caused any reduction in 

The weeds were eliminated with the mechanical in
corporation of the herbicides. Very little rainfall fell following the 
establishment of our were low 
even in the untreated were made on 10 
and 19, at which times s were hand weeded. The weeds 
present at the August 19 reading were primarily cornman lambsquarters. 
The 2 lb rate of alachlor and both rates of R1856 were ineffective in 
controlling weeds towards the end of the season. This is thought to 

of the chemicals rather than a relative resis
these treatments. The 1 lb trifluralin. 6 

R7465 treatments gave the best \.;reed control in 
(Utah Agricultural . Sta .• Utah 

The effects of preplant herbicides on 

alachlor 2 10 4.3 3 

alachlor 4 10 8.8 6 

bensulide 5 10 7 6.5 

6 10 7.5 9 

DCPA 8 10 7.5 7,5 

nitralin 1 10 4.7 6 

R 4 10 8 3 

R 1856 6 10 6 3 

R 7465 1 10 6 8.5 

R 7465 2 10 6.3 8.5 

R 4 10 5 9 

trifluralin 2 10 8 8 

1 10 9.2 10 

untreated control 10 4.2 3 
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and 
Peabody, V., Jr. 

. at various rates 
and times of application to linuron and chloroxuron showed the superi

of Maloran as a selective herbicide in carrots. In this field 
test carrots exhibited tolerance to Maloran. either pre 

at low rates of , 
ex-cel1ent . and carrot 

Extension Unit, 
, Mt. elBA , Vancouver, 

injury was 
l.Jashington State 

, or both, 
broadleavedweedcontrol was 
(Northwestern Washington'Research and 

Total , eveed and grass control of the 1970 
herbicide field test in carrots. 

Yield 

Weed 
Control 

Grass 
Control 

Herbicide Pre-em Post-em Tons/Acre 7/6/70 7/6/70 

Maloran 1 1 46.9 a 10.0 9.8 

Maloran 2 2 45.3 ab 10.0 10.0 

Maloran 2 44.9 ab 10.0 9.2 

Maloran 2 43.9 ab 10.0 9.5 

Maloran 1 38.5 ab 9.7 7.7 

linuron 1 38.3 ab 10.0 8.3 

Maloran 1 32.8 bc 10.0 5.8 

linuron 1 22.2 cd 9.5 5.0 

BAY 94337 1 19.1 d 10.0 4.0 

Untreated check 17.2 de 0.0 0.0 

BAY 94337 0.5 15.0 de 9.3 1.8 

chloroxuron 4 5.4 e 7.2 0.3 

chloroxuron 4 5.3 e 4.8 0.0 

chloroxuron + NPO.!/ 4+2% 9.9 0.0 

chloroxuron + NPOl./ 4+4% 9.9 0.2 

chloroxuron + 4+1% 9.1 0.0 

chloroxuron + 2+2% 9.4 0.0 

Mean 28.83 

4.11 

totoxic oil 
J:JDue to severe grass infestation, these treatments were not 

harvested. 
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.) Beauv.), and ICharleston 
Schrad.) in Delfina loamy fine 
from 42 to 96 F. The soil \17as wetted 

A combination of cations of bensulide plus 
of trifluralin gave control 

season without the crop. 
Petroleum mulch did not affect the of bensulide but de-

the stand of watermelons, 

controlled weeds 
of 1 1/2 lb/A of nitralin 

of 1 lb/A of the herbicide 
Research 

Service, U. 
Research and Extension Center at Weslaco, Texas). 

, Dwight V., Jr. 
Three to protect young cucumber from the effects of 
herbicide ae were tested in a silt loam soil. These antidotal 
methods were: (1) activated chan;,oal just broad
cast herbicide treatment in a two inch band 
cucumber seed, (2) cucumber seed treated with 
just to and (3) a inca 
the ide, Dexon, The herbicides used with these antidotal systems 
were those generally as having high activity, i. e., diuron, 
fluometuron, atrazine, Tandex, Bladex, etc. 

The test was carried out under conditions 
in. of rain fell two herbicide application and 

another one-third in. occurred ten later. 

Of the three antidotal systems tested, the activated charcoal 
mulch showed the most in p young cucumbers from the 
effects of preemergence herbicides. However, weed control was poor, 
most of the weed competition in the charcoal band. 

Bladex exhibits some toward cucumbers at weed control-
to seed which was treated with naphthalic 

this treatment weed control and cucumber 
inj ury, though present, \17as not enough to 

All other herbicides included in this test either caused excessive 
cuc.umber ury or resulted in poor weed control--or both even 
antidotal systems were used. 
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Preemergence applications of chloramben applied under conditions 
of no herbicide antidotes resulted in fair weed control with a minimum 
of cucumber injury. In fact, chloramben treated plots were the highest 
yielding in this test. (Northwestern Washington Research & Extension 
Unit, Washington State University, Mt. Vernon). 

Annual preemergence weed control in lettuce. Lange, A. and R. 
Brendler. Two lettuce trials conducted near Oxnard, California produced 
different results with benefin, known to be weak on the weed species 
in SoZanaoeae and Cruoiferae. Benefin was less active on Great Lakes 
(Test 1) than Butterhead varieties (Test 2) when applied preemergence 
followed by sprinkler irrigation. The Butterhead field had been seeded 
10 days prior to herbicide application whereas the Great Lake field 
had been applied on a newly seeded planting. Irrigation was within 4 
days in Test 2 and 2 hours in Test 1. 

Weed control was excellent with RH31S so the combinations were 
better than benefin alone but little different than RH31S was less 
toxic than benefin in these trials. 

EL179 was similar to benefin on lettuce (Test 1) but less effective 
on nightshade. 

Oryzalin gave excellent weed control but was too phytotoxic t o 
lettuce (Test 1). (University of California, Parlier and Venture). 

A comparison of several preemergence herbicide treatments under 
sprinkler irrigation for weed control and phytotoxicity to two 
varieties of lettu\ce. 

Test l'l:../ 
Averagel./ 

Test 21i 
Nightshade Phyto- Lettuce Shep. purse Lettuce 

Herbicide lb/A Control toxicity Vigor Control Vigor 

benefin 1 2.8 3.3 8.8 7.0 4 . 2 

ELl79 1/2 0.2 2.2 9.S 

EL179 1 0.8 2.2 8.2 

oryzalin 1/2 8.S 6.0 2.8 

oryzalin 1 9.2 8.3 0.7 

RH31S 1 8.3 1.3 8.2 10.0 8.3 

RH31S 2 9.8 2.2 7.8 

benefin 1 + 1 8.2 2.8 7. 7 10.0 4 . S 
+ RH31S 

(con tinued) 
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Average 
Test 1 Test 2 

Nightshade Phyto- Lettuce Shep.purse Lettuce 
Herbicide lb!A Control toxicity Vigor Control Vigor 

benefin 2 + 2 10.0 1.5 7.5 . 10.0 1.3 
+ RH3l5 

bensulide 4 + 1 8.5 3.2 6.8 
+ RH3l5 

bensulide 8 + 1 8.3 3.0 5.0 
+ RH3l5 

Check 0 0.2 2.8 8.8 0.0 9.8 

l/Average of 6 replications (1 bed x 20 ft.)
21 . - Test 1 (Great Lakes lettuce) .was applied to dry soil of 1.9% 

organic matter, 58.5% sand, 26% silt and 15.5% clay. Initial 
irrigation 3.4 A in. 

l/Test 2 (Butterhead lettuce) was applied to dry surface soil 3.2% 
organic matter, 13% sand, 52% silt and 35% clay. The irrigation was 
applied in two irrigations one 3 days after seeding and 3 days prior 
to herbicide application. The second was four days after herbicide 
application, i.e. 10 days after seeding. 

Kerb - N-(1,1-dimethylpropynyl)-3, 5-dichlorobenzamide 

ROHM & HAAS COMPANY 


EL-179 - 4-isopropyl-2,6-dinitro-N,N-di-(n-propyl) aniline. 

(isopropalin) ELY LILLY AND COMPANY 


Soil-incorporated herbicidal treatments ' in onion plantings. 
Menges, Robert M. and Simon Tamez. We studied the effects of pre
planting and soil-incorporated (1 1/2 in.) applications and preemergence 
soil surface applications of several herbicides on the growth of redroot 
pigweed (Amaranthu8 retrofleXU8 L.), Palmer amaranth (Amaranthu8 palmeri 
S. Wats.), common purslane (Portulaca oleracea L.), and 'Yellow Dessex' 
onions (Allium cepa L.) in a Hidalgo sandy loam. Soil temperatures 
ranged from 67 to 99 F, and the soil was repeatedly wetted with rainfall 
and furrow irrigation. Bensulide was outstanding, and selectively con
trolled weeds when soil-incorporated at 2 lb!A; soil surface applica
tions of the herbicide failed to control weeds at the same rate of appli 
cation. 

DCPA controlled weeds at 8 lb/A but severely decreased yields when 
soil-incorporated. Weeds were not controlled with propachlor regardless 
of the method of application. (Crops Research Division, Agricultural 
Research Service, U. S. Department of Agriculture and Texas A&M Univer
sity Agricultural Research and Extension Center at Weslaco, Texas). 
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v .• 

Jr. evaluated in 

the 

and 

introduced herbicides and herbicide 
combinations were both annual 
broadleaved weeds and grass in green peas with no crop ury 
cr reduction, other factors argue these safe 
and effective treatments as possibilities for alternates to the mater-

now recommended. Tandex, either alone or in combination with 
certain killers", has been too erratic from year to year 

confidence for its use as a selective 
herbicide in peas. has exhibited similar characteristics 
to Tandex when used as a selective herbicide in peas, i.e., erratic 
results. Bladex, especially when combined with an annual grass killer, 
shows promise, however, when two relatively new (and hence high priced) 
herbicides are combined, the cost to broad weed control 
becomes when to the standard dinoseb 
treatment. 

The annual grass killers alachlor, and CP52223 resulted 
in to excellent grass control. Further of these herbicides 
in combination with the time tested and dinoseb should be 
undertaken. ton Research and Extension Unit, 

, Mt. Vernon). 

Peabody, Dwight 
Six treatments were 

systems, hereafter referred to 
Herbicides when used in the areas were 

in combination with before to rye cover 
crop; in the (plowed, disked, harrowed) plots the soil residual 
herbicides were applied after planting peas but before crop emergence. 
In , there did not seem to be any difference in broadleaved weed 

or pea between systems 
the same herbicidal treatment. was terbutryne which gave 
much better weed control in the than in the 
plots. This experiment indicates that the 

the crop 
Research and Extension Unit, 

Stat:e 
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Estimates of weed control and crop vigor of 1970 non
tillage vs tillage field_ test in processing peas 

Weed Control Crop Vigor % of Peas 
TreatmentY Rating Rating Surviving 

6/29/70 6/29/70 6/29/70 
Herbicide Rate til. non-til. til. non-til. til. non-til. 

Tandex + propach10r 1+4 9.3 9.7 3.0 2.3 52 57 

Tandex + a1ach10r 1+2 9.7 10.0 3.3 3.7 58 50 

NIA 16476 1 9.7 10.0 2.3 1.7 58 57 

Tandex 1 9.0 9.3 0.7 2,7 73 53 

Tandex 2 9.7 10.0 6.3 8.3 17 7 

Terbutryne 1 7.0 0,0 0.0 0.0 98 83 

l/All non-tillage treatments include (1) Paraquat at 0.8 1b/A and (2) 
adjuvant Rhodes R-11 at 0.5% concentration by volume. 

Herbicide studies in Kern County (Calif.) potatoes. Kempen, Harold 
M. Studies were conducted since 1964 on sandy loam soils with organic 
matter of 0.1 to L 0 percent in Kern County where transpiration rates 
are high because of low relative humidity (to 10 percent) and high tem
peratures (to 41 C). 

Herbicides most \lsed commercially include EPTC and dinoseb plus 
oil. Trifluralin, paraquat, combinations of triflura1in plus EPTC and 
combinations of diphenamid plus dinoseb amine are used on lesser a.cre
ages. Herbicides investigated earlier which are not being used include 
prometryne, linuron, DCPA, metobromuron, 3-(4-bromo-3-ch10rophenyl)-1
methoxy-l-methylurea, and dichlorobenzl methylcarbamate. 

Herbicides which were promising in 1969 and 1970 studies for selec
tive control of weeds in winter and August White Rose plantings were: 

1. 	 R7465 at 1!2 to 1 1b/A prep1ant or postplant incorporated. 
2. 	 R7465 at 1 to 2 1b/A postp1ant surface applied arid sprinkler 

irrigated. 
3. 	 Alachlor at 2 to 4 lb/A postplant surface applied and sprinkler 

irrigated, 
4. 	 ELl19 at 2 1b!A postplant surface applied and sprinkler irrigated. 
5. 	 Nitra1in at 1/2 to lIb/A postp1ant soil incorporated. 
6. 	 EL179 at 1 to 2 lb!A prep1ant soil incorporated. 
7. 	 Bayer 94337 at 2 to 4 oZ!A early postemergence. 
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Herbicides lacking_selectivity in potatoes when surface applied 
under sprinkler irrigation in 1969-1970 studies were vcS438 at 1/2 to 
3 Ib/A, RP1l623 at 1-1/2 to 3 Ib/A, RH315 at 3/4 to 1':"1/2 lb/A, dinoseb 
amine at 6 to 9 lb/A and Rl19l3 at lIb/A. Yields were depressed by 
R7465 at 8 lb/A, Bayer94337 at 1/2 or 1 lb/A where surface applied 
under sprinklers but not when incorporated postplant into formed beds " 
(University of California Agricultural Extension Se~~ice, Baker sfield, 
California) , 

Weed control and residual action of preplant herbicide to sweet 
corn. Anderson, J. LaMar and Orlin Lusk. These trials were established 
primarily to obtain information for herbicide recommendations for sweet 
corn in a one-year rotation. Growers have asked for a chemical that 
gives weed control similar to that obtained by atrazine without the 
residual hazard of atrazine. Herbicides were soil incorporated with a 
rototiller on May 4, 1970, in a sandy loam soil having a 1.1 percent 
organic matter. Jubilee sweet corn was planted in the plots on May 6. 
All plots were furrow irrigated. The plots received in excess of 1 in. 
of rainfall within four days after establishment. 

The early germinating weeds were eliminated with the mechanical 
incorporation of the herbicides. Consequently, weed populations were 
low even in the untreated plots; and therefore, nearly all treatments 
gave satisfactory weed control. Primaze was quite phytotoxic to seed
ling corn and set the plants back considerably. The atrazine-DCPA 
mixture also stunted the corn considerably. Following harvest the plots 
were disced and seeded to oats. Primaze, atrazine and the atrazine 
combinations all caused considerable injury to oats indicating tha t 
phytotoxic levels of these herbicides were still present in the plots, 
Alachlor, SD154l8, and butylate each gave good weed control in the corn 
and yet had dissipated sufficiently that oats could be grown s a fely 
following corn harvest. These herbicides show promise and will be 
tested further for use in sweet corn on a one-year rotation in Utah . 
(Utah Agriculture Experiment Station, Utah State University, Logan). 

Effects of preplant sweet corn herbicide treatments 

Weed Corn CorrJ:./ Residua], 
Treatment!'! Rate Control Phytotoxicity Yields Effect1! 

alachlor 

Amilon 

atrazine 

atrazine 
+ alachlor 

3 

l~-¥--2 

2 

1+2 

10 

9 

10 

10 

± 

+ 

5276 

3570 

4945 

3947 

+ 

+++ 

+++ 

(continued) 
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Weed Corn Corn Residual 
Treatment Rate Control Yields Effect 

atrazine 
+ DCPA 

1+4 8.7 ++ 2798 +++ 

atrazine 
+ 

1+3 10 4506 +++ 

8D15418 4 10 4235 

Primaze 2 10 +++ 2329 +++ 
propachlor 6 10 3720 

R12001 2 6.7 + 4371 

Rl2001 3 10 4673 

4 9.3 5324 

untreated 
control 

5.2 4642 

with a hoe 4 1970, corn 
6 May 1970. 

corn as pounds shelled fresh per acre. 

l/phyto to oats 1 ember 1970 corn removal. 
Read taken 21 October 1970. 

Jr. 

and 

order to determine: 
annual broadleaved 

in control 
their effect on the growth, vigor 

Peabody, V., 
combinations were 

control 

sweet corn. 
) 

of the several different combinations in this field test re
sulted in excellent annual grass and broadleaved weed control with a 
minimum of sweet corn injury and yield reduction. In , com
binations of either alachlor or propachlor, ,nth the s-triazine herbi
cides, atrazine, or Outfox, gave weed control at the lower, and 
hance less ,rates. However, these combinations were not the 
only selective treatments of this test: BAS2903H, Bladex, and 

in various combinations also demonstrated annual weed 
control with little or no sweet corn ury. In it would seem 
that the sweet c.orn grower will have a wide selection of effective 
materials in various combinations to obtain annual weed control in his 
sweet corn planting. and Extension 
Unit, State 

(Northwestern 
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EL179 
not appear to 

better weed 
to 

Lange, A., 
H. , summary of 1968-70 
annual weed control trials in California tomato fields indicated a 
number of herbicides with sufficient for safe use. Con
siderable variations occurred from soil to soil and from year to year 
with most herbicides. Some of the variations were due to environmental 
factors, weed and method of incorporation. Some were due to 
factors not yet explained. 

In this summary of tomato trials the differences in weed control 
between herbicide and rates were not Most herbicide rates 
gave commercial weed control. 

The differences in weed control due to method of activation were 
the overall 

appeared more selective when 
under sprinkler irrigation. 

activity when and more residual 
The selective advantages due to method of irrigation were not clear 
from these data. 

control at 2 lb ai/A. There did 
of over 

of California, Parlier, Salinas, Fx'esno and 
Davis). 

of 5 herbicides and combinations 
furrow (mechanically incorporated) 

irrigation. 

A 
and 

Ib/A % of check 

4 to 8 7.5 (17) 7.4 (9) 0.8 (17) 1.4 (13) 106 

4 +~ 8.3 (11) 9.1 (6) 1.4 (11) 1.1 ( 7) 120 
+ triflura1in 

d 4 + ~ 8.1 ( 9) 9.3 (5) 1.8 ( 9) 1.1 \. 
[ 6) 117 

+ nitralin 

1 8.7 (10) 8.6 (7) 1.2 ( 8) 1.3 ( 6) 

2 7.5 (ll) 9.2 (9) 1.3 (10) 0.8 ( 9) 120 

R74 4 7.8 ( 9) 9.4 (7) 0.7 ( 9) 1.2 ( 7) 123 
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Average Yield 
all plots 

Herbicide lb/A % of 

EL179 1 7.8 (12) 7.9 (6) 1.4 (12) 1.2 ( 7) 117 

or no effect on tomato· plants, 10 

EL179 2 8.5 9.2 (6) 2.6 (12) 2.1 ( 7) 121 

per treatment times the number of 
of each number ( ); 0 = no weed 

= weed control or. 
of tomato 

~/The range in weed control 
lIb/A rate was 4.0 - 10.0; was 4.5 
When the ranges 

in the R7465 under sprinkler, 
- 10; 4 Ib/A was 5.7 - 10. 

were smaller: 8 lb/A was 7.0 
10; 2 1b/A was 8.3 - 10; 4 Ib/A was 8 - 10 

l/Yield was calculated from total fruit per plot divided by the 
from the check t. All plots from 10 - 17 trials each 

- 5 times.3 

data to an accurate 

- CHEMICAL NAME: 2 M 
(Stauffer) 

EL-179 ,6-dinitro-N,N-di-(n-propyl) aniline. 
ELY LILLY AND COMPANY 

Both 

Preplant 
loam: 26 

• H. 
con

was used as a 

The herbicides were to a in. 
1970. A-I was seeded for green-wrap harvest. 
was used for germination. 

were made on 
The soil 

sand, 42 percent silt, 26.8 percent 
tion was used for germination. 

effective weed control on , 
and sow thistle. NIA20439 was effective on 

grass, and common 
at 1 and 

barnyard grass •. No control was evident on sow thistle, common 

, grown for green harvest. 
1970 to UFM Bush 

was 31. 2 
,and 2.4 

At.rates tested, R7465 
common 

It ~"as less 
2 Ib/A controlled 

grass, 
sow.thistle, 
on lambs

and 
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or mustard. BAY94337 at 1 and 2 lb/A resulted in excellent control of 
, , and shade. When 

as rated treatments, crop tolerance of R7465. 
NIA20439, and isopropalin are acceptable at effective weed control 
rates. of 337 appears to at rates tested. 
NIA at 6 lb/A as a preemergence treatment indicated less crop tolerance 
than when to The tables 
give mean weed control, crop 
(Univ. of Calif. . Ext., 

Table 1. tomatoes 

Herbicide lb 

NIA20439 2 8.5 a a 45.4 

NIA20439 4 8.5 1.3 a 50.3 

9 6 8.5 1.0 1.0 43.7 

R7465 1 8.5 0 0.5 42.6 

2 8.3 0 0.8 40.2 

R7465 4 8.5 a a 53.5 

EL179 1 7.0 0.7 a 43.2 

EL179 2 8.0 2.0 1.0 .2 

6 7.8 1.8 1.5 40.0 

control 0 0 0 0 43.1 

2. Preemergence tomatoes 

Herbicide lb/A T/A 

2 9.1 2.8 1.5 42.5 

NIA20439 4 9.1 1.3 0.8 47.0 

NIA20439 6 9.5 3.0 2.5 37.0 

BAY94337 1 9.9 5.0 4.0 .8 

BAY94337 2 10.0 8.0 8.5 .6 

EL179 1 5.5 0.8 0.8 40.9 

43.12 8.6 1.5 0.8 

2 5.3 2.0 0.5 44.6 

R7465 4 7.3 2.0 0.5 46,7 

6 8.3 1.0 0.3 44.1 

control 0 0 0 0 43.1 
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Studies with diphenamid in sprinkler irrigation. Lange, A. With 
the increasing use of sprinkler irrigation a great many herbicides re
quire individual detailed study. The obje~tive of this experiment was 
to compare diphenamid applied through the sprinkler with sprinkler acti 
vated granular herbicides and combinations of these two methods of 
applications. 

Diphenamid applied through t he sprinkler was very effective in the 
low organic matter sandy soil of the Citrus Experiment Station, Riverside, 
California (organic matter 1.3 percent, sand 52.5 percent, silt 33 percent 
and clay 14.5 percent). A total of approximately 1 A in. of sprinkler 
irrigation was applied following the application of diphenamid through 
the irrigation system (in .05 of water). A one pound rate of granular 
trifluralin, nitra1in and EPTC was virtually ineffective, -followed by 
only 1 A in. of sprinkler irrigation. Subsequent irrigation was accom
plished by furrow so no additional sprinkler or rainfall occurred after 
the original 1 A in. was applied. Early control was fair with granular 
trifluralin and nitralin but was short lived probably because of insuf
ficient movement of the herbicide into the surface of the soil. 
(University of California, Parlier). 

A comparison of diphenamid (wp) applied through the sprinkler 
with granular formulation of three herbicides and their com
binations with diphenamid as measured by seeded barley and 
volunteer weeds. 

Average!/ 

Herbicide through No TrHluralin Nitralin EPTC 
the sprinkler Ib/A granular - lIb/A (5%) 1 Ib/A (5%) 1 lb/A (5%) 

Barley control at 3 mo. 

diphenamid 2 9.5 8.2 9.2 8.2 
diphenamid 4 9.5 9.5 9.5 8.5 
diphenamid 8 10.0 10.0 9.8 10.0 
Water only 0 2.2 2.5 4,0 5.2 

Weed-~/ control at 3 mo. 

diphenamid 2 6.8 7.0 7.0 6.8 
diphenamid 4 7.0 7.5 6.0 6.5 
diphenamid 8 7.5 8.8 7.5 7.0 
Water only 0 3.0 7.0 6.0 2.2 

Barley control at 4 mo. 

diphenamid 2 9.7 9.0 9.7 8.5 
diphanamid 4 10.0 9.7 10.0 9.2 
diphanamid 8 10.0 10.0 9,7 10.0 
Water only 0 1.5 0.5 2.2 3.7 

(continued) 
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of 
direct-seeded 

treated on 

Anderson. J. LaMar and Orlin Lusk. 
primarily to obtain information for herbicide 

recommendations for direct seeded tomato All herbicides, 
with the exception of amiben, \Jere soil with a rototiller 
on 24, 1970, in a loam soil, 
matter. The VF-99 tomatoes were 
Planter on 24th. DelMonte 71-24 

May 18. Amiben plots were 

All plots were furrow 


The direct-seeded received 2.11 in. of rainfall the 
week following plot estahlishment and 3.63 in. in the first two weeks 
after the plots were established. This amount of rainfall is unusual 
for Utah conditions and affected the weed control obtained by 
The amount of to was less severe 

1970 than it had been in previous years. DCPA gave con
siderable ury to No treatment was significantly 
phytotoxic to tomato Yields in the untreated are 
quite low due to the fact that hand did not occur until July 2. 

, tomatoes would be weeded much earlier 
the weed 

Herbicide effects on tomato weed 

Treatment 1b/A 

amiben 3 3.5 4:44 7.5 1:12 
DCPA 8 7.5 2:28 8.5 :52 

5 5.5 4:50 7 1 :40 
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Treatment 1b/A 

4 + ~ 8.8 2:07 9.5 :39 
+ trif1uralin 

EL179 1 6 3:38 9 :47 
4 7 3:07 7.5 1:22 
!:i 7 3:28 9 :49 

trif1uralin 	 !:i 6 3:44 9.5 :39 
!:i+ ~ 7 3:50 9 :45 

+ amiben 
untreated control 0.7 9:24 4 2 :10 

of 4 

Tomato response to herbicide 

Treatment 	 rate 

control 

1/Average of 4 

amiben 3 4.2 15.36 4.25 
DCPA 8 6.3 18.84 5.04 

5 1.2 14.96 7.84 
4 + ~ 1.5 21.17 12.85 

+ trifluralin 
ELl79 1 2.7 15.56 9.51 

4 2.7 16.12 7.17 
nitra1in ~ 3.2 17.89 7.44 
trifluraHn ~ 3.2 17.53 7.95 

~+ 3.7 17.32 5.95 
+ amiben 


a 10.56 4.97 


2i is the average total of 8 hand of 
and 5 hand pickings of direct seeded plots. 

, A., W. 
the wet 
to a dry soil 

surface. Trifluralin showed the most effect of soil moisture, followed 
by pebulate, R7465 and nitrofen. Nitralin although closely related to 
triflura1in less to differences in soil moisture. DCPA 
showed the least effect of soil moisture at the time of herbicide 
cation but was toxic to sugar beets, , and dichondra 
and tomato. However, carrots indicated DCPA was also more active on 

soil. was also more active on dry soil than wet, as 
shown by the response of sugar beets, tomatoes and dichondra. (Univer
sity of California Agricultural Extension, Parlier, 
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The effect of soil moisture at the time of herbicide application on 
stand and vigor. Rated at two months-for vigor where 0 = no growth 
and 10 is most vigorous growth. 

Average1.? 
Sugar beets Alfalfa Pigweed Dichondra Tomato Carrots 

Herbicide 1blA wet'.!:.} dry]} \.;ret dry wet dry wet dry wet dry wet dry 

trifluralin 1 10.0 5.0 9.5 9.5 6.0 1.0 9.5 1.5 4.5 3.0 7.5 4.5 

nitra1in 1 7.0 5.0 8.5 8.5 3.5 1.0 0.0 1.0 2.0 0.5 2.5 4.0 

DCPA 8 0.5 0.5 10.0 9.5 0.5 0.0 1.5 0.0 0.0 0.0 7.5 0.5 

R7465 4 7.5 6.0 9.5 9.5 4.0 2 .. 0 8.0 6.0 7.0 4.5 1.0 1.0 

pebu1ate 4 9.0 4.5 9.0 8.0 7.5 4.5 2.5 0.0 1.0 2.5 3.5 2.0 

nitro fen 2 8.0 7.5 10.0 9.5 5.0 0.5 8.5 2.0 3.0 1.5 6.5 3.0 

diphenamid 4 8.0 4.0 8.5 8.5 2.5 2.0 7.0 5.5 4.0 0.2 0.0 0.0 

Check o 8.0 10.0 9.0 9. 0 8.5 9.5 5.5 4.5 3.5 5.5 2.5 8.0 

l/Average two replications vigor where 10 = best stand and growth, 0 = no plants, 
5 = 1/2 stand or 1/2 size plants. 

'.!:../ Wet 118 A in. irrigation prior to herbicide application. All plots irrigated:::I 

2~ hours after herbicide application. 

llDry = air dry in field. Organic matter 1.0%, sand 58 . 5%, silt 22.5% and clay 19.0% 

Comparison of some new and old herbicides for control of dandelions 
in bluegrass and bentgrass turf. Fults, Jess. At present, there is a 
distinct possibility that several of the long used turf herbicides may 
be removed from approved use around the home. In the face of this 
situation it would seem important to investigate promising substitute 
materials. 

During the summer of 1970, in cooperation with the Chevron Chemical 
Co., Fresno, California, a series of tests were made on the Colorado 
State University's Bay Farm at Fort Collins, Colorado. Tests involved 
three main experiments. 

Experiment #1 was conducted on dandelion infested bluegrass turf. 
Sprays, at two rates, were applied twice to ~. leaves on July 29 and 
August 3. Evaluation was on September 21, 1970. Weed counts were made 
on June 29, August 1 and September 21. 

Experiment #2 was conducted on dandelion infested bluegrass turf. 
Dry formulations of herbicides plus fertilizer (22-4-4) were applied . 
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A of some new and old herbicides for control of dandelions in and turf. 
Farm, Colorado State , Fort Collins, Colorado, 1970. 

turf, treated twice, sprays 

Plot 

No. Chemical 


1 .58 lb Maintain 1 Tbs 	 27.7 18.7 9.0 Good None 

2 	 .58 Maintain 2 Tbs 15.0 12.7 1.0 Excel. None Almost no 
dandelions 

3 .87 Maintain 2 tsp 29.7 15.0 3.3 Good None Few dandelions 

4 Maintain 4 32.0 13.7 1.3 V. Good None few 
""-J dandelions 
V1 

5 1. 32% 	 2 36.7 46.7 17.3 Poor None dandelions 

6 1. 32% 4 31.3 26.0 5.7 Poor None 	 Manv dandelions 

7 1. 75% 	 4 23.7 19.7 7.3 Poor None dandelions 

8 1. 	 8 22.3 14.7 6.7 Poor None dandelions 

9 .4 3 Tbs 12.0 10.7 9.7 Poor None 	 Manv dandelions 

10 .4 6 Tbs" 9.7 0.3 3.0 Poor None dandelions 

11 2.4-D acid ester 4 tsp 12.7 0.3 2.7 Good None Some dandelions 

12 	 .88 ester 8 tsp 23.0 0.0 1.7 None Almost no 

ester dandelions 


Control to turf Remarks 

ester 

(continued) 



EXPERIMENT #2 - turf, treated once, formulations 

Plot Dandelions 
No. Chemical June 29 • 1 21 Control to turf Remarks 

13 

14 

15 

16 

~ 18 

Maintain on 22-4-4 

.83% MCPP on 
fertilizer 

.64% 2,4-D acid ester + 
.32% Silvex ester 
on 22-4-4 fertilizer 

.64% 2,4-D acid ester + 
.32% Silvex acid ester 
on 

2 1bs 

11 lbs 

1bs 

11 lbs 

2 lbs 

11 lbs 

14.7 

9.3 

25.3 

18.0 

9.7 

9.7 

9.0 

6.0 

41. 7 

8.0 

4.0 

0.7 

8.3 

4.7 

11. 0 

5.3 

2.3 

2.7 

Poor 

Fair 

Poor 

Poor 

Poor 

F.t;o P. 

None 


None 


None dandelions + 
fertilizer effect 

None + 
fertilizer effect 

None dandelions 

Some turf Some dandelions 
burn 

22-4-4 f 

treated once, spraysEXPERIMENT 

+ lb 4 	 7.0 6.3 5.7 Poor None dandelio,ns19 

4 tsp 20.3 4.7 9.7 Poor None dandelions 

21 1 lb 

20 	 1 lb 2,4-D + 1 lb 

+ 4 tsp 18.7 9.0 9.0 Poor None dandelions 

22 1 lb 2, + 4 tsp 	 .7 3.3 0.7 Good None Few dandelions 

8 9.7 3.3 1.0 Good None Few dandelions 

24 	 1 lb 2,4-D + 1 lb 8 15.3 1.0 3.0 Good None Few dandelions 

1 lb + 1 lb 8 tsp 33 7 7.7 3.7 F.to P. None Some dandelions 

25.7 	 0.0 3.3 Good None Some dandelions 
samples. 

Borax Res. 

23 

2.1% methyl



once 	to wet leaves on 6. Evaluations and weed ccunts ~ere made on 
t 11 and tember 21, 1970. 

dandelion infested turf 
d once at two rates June 29. Evalu

counts September 21. 
Results are summarized in the attached table. 

Research Bo Universl ty $ 

Fort Collins, Colorado 805 

control of broadleaf weeds 
L. Elmore N. L. Smith. 

and salt of 2>4~D was made on young alta fescue turf 
treatments included 1 percent surfac

in 	100 gpa, The grass was planted October 
(2 :Ln. in ht.) and December 30, 1969 

and 
(L. ) 
to the turf, 

at two growth All 
and '.Jere 

and treated on November 20 
in ht.), Weed starthist1e 

L.), common 
Goertn.), fiddleneck 

Treated 12/30/69
Treated 11/20/69 (2 in.) 

Heed control 
,c---.,-'~-

Herbicide 1b 

1• ..l.bromoxynil 05 9 8.1 0 7.2 0 
~ , Q ':lC.75 :;" '-+ J • .J a 7.8 0 

bromoxynil LO 9.4 9.1 a 8.2 0.8 

1 2.0 9,5 9.1 a 9.0 4.5 

2,4,-D amine 0.5 7.8 9.0 0- 9.0 0.2 

2,4-D amine 0.75 8.3 8.9 a 9.0 0 

Control 	 0 0,5 0 0.8 0 

All data are means of 4 replications 
Weed control: 0 no effect~ 10 control 
Phytotoxicity: 0 = no ury, 10 dead turf=: 

gave excellent control of the broadleaf 
par younger in ). ~fuen to 

older weeds a "TaS required to give similar control. The 
for the treatment dates and the three 

77 




succeeding days ranged from 65 - 68 F in November and 51 - 59 F in 
December. The younger weeds and higher temperatures in November may 
account for the increased activity of bromoxynil. 

Weed control was good with 2,4-D amine at either 0.5 or 0.75 1b/A 
at both stages of growth. 

No turf injury from either herbicide was observed when applied on 
the earlier date. However at the 2 lb rate of bromoxyni1 on older 
turf there was injury 6 months after application. The injury appeared 
in an area where the turf was somewhat drier due to poor sprinkler dis
tribution. No apparent turf injury was noted with 2,4-D amine at either 
rate. (University of California, Agric. Ext. Serv., Davis). 

Early postemergence control of hairy crabgrass in a redtop 
(Agrostis alba) turf. Elmore, C. L. Several herbicides were evaluated 
for their postemergence control of hairy crabgrass (Digitaria sanquinalis 
(L.) Scop.) in a mixed turf (principally Agrostis alba, redtop). Post
emergence applications were made on March 12, 1970, (1-2 leaf stage). 
Plots were replicated four times. All plots were irrigated for 15 
minutes beginning 5 hours after application. 

Bensu1ide gave outstanding crabgrass control for seven months at 
15 1b/A. Although somewhat less control was observed for 10 1b/A it 
was commercially acceptable. 

Although benefin gave good early control residual control was 
poor. Since the turf was not watered immediately after application some 
of this material may have been lost, and the effective rate reduced. 

Oryza1in gave control similar to benefin requiring 6 1b for full 
season control. Injury was observed at this rate. 

BASF2903H did not give satisfactory control of crabgrass when 
applied postemergence. 

DCPA gave good control at two months (new germinating crabgrass), 
however because of the existing population poorer control than normal 
was observed. (University of California, Agric. Ext. Serv., Davis). 

Effects of several herbicides on hairy crabgrass in redtop turf 

Crabgrass control!! Phytotoxicity'y 
Treatment Rate Months after application Months after application 

(1-2 leaf stage) 1b/A 2 4 7 2 7 

bensulide 10 7.9 7.5 8.0 0 0 

bensu1ide 15 9.1 9.2 9.4 0 0 

benefin 3 7.5 2.2 4.0 0.7 0 
(continued) 
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Crabg:tass contro l 	 Phy t o t oxicity 
Treacment Rate Months a f ter apph_ca tionMon.ths ai t ..er application 

(1-2 leaf stage) Ib / A 2 I.;. 7 2, 7 

benefin 4 8 , 8 2 00 3 , 5 	 L O 0 

oryzalin 2 8. 5 4 , 2 5 . 5 	 0 0 

or yzalin 4 9 . 9 5 . 0 6 , 8 	 0 , 5 0 

oryzalin 6 10 . 0 ~: ~ 2 8 . 6 	 1. 0 0 

BASF2903 4 5 , 0 L5 L8 	 0 0 

BASF2903 8 3 . 5 0 0,8 	 0 0 

DCPA 	 10 8, 4 4.0 5 , 0 1.2 0 

Control 	 2.2 100 0.8 0 0 

YWeed control - 0 '" no ccmt r 01 ; 10 ,.. c omplete c 'nLeel 

llphytotoxicity - 0 ; no injury; 10 dea d rutt"" 

Annual bluegrass and crab~~ss ccn t r c l in be rmu dagras s t lJd" Van 
Dam, John., H. Williams, and C. L . Elmo r e , FHe hecblCldes we l" e evalu
ated and compared to two st:andar ds, bene!in an d ben s ulide, t o r ce n r o1 
of c rabgrass (Di gir;ari a ;!:anq 7A ina l~r.,,8 and D.. 1:f:'chem7"mj in Tifg reen bermuda
grass turf . Trea tments were ha nd spl~yed on february 25, cn pl c 1:s 
replicated four time tL The ioicial evalLio llons '-'TH e made on cmnua.l blue
grass (Paa annua L.) and subsequenl € rallJbrl OnS 0 11 c cabg ra s 5, Phytotox
icicy evaluations were ma de periodically chroGgh0\> t the g >;'" , wi ng season, 

Oryzalin and Kerb gave ear·Ly connel z; f annua l b lUE gra ss wi th 
oryzalin giving good r esidual crabgrass c 0ntro l , Residual c abgrass 
control with Kerb di d n o t l as t the f l ll season, BASF2.903 did n e t injur e 
tur f but neither did it give eftf:' c t i 've ce nt re}, Eb cly inj y was evi
dent cn the bermudagra ss wi th o t): zal.in eX 211 [ a tes, Ke r'b and benef i n 
also showed early stunting of the turi, At f f e mont hs a ltel:' a.pplication 
no visual effect s could be obse r ' ed with a.n y treatment.0 (Univ e.t'sity 
o f California, Agric. Ext . Set . " L e s Angeles COll,nty, L.~ s Angeles State 
and County Arboret urn, and AgLi" Ex t. Se1"Vc. , Dav is) ., 

Control of annual blu.egrass a nd a r bg-r·ass in Tlfg~'een be:tmudag rass 
turf 

Weed <Jut .· lY PhY Lc t o xic ityY 
Rate Months afte r' a pp l l c ati n Months aft e r application 

Treatment 1b / A 2(a ) 3(a) 3(c ) 6( ) 9 () 2 5 

oryzalin 2 5 . 6 3 ~ O o 

oryzalin 3 7.6 5 . 0 	 o 
( c.cnrinued) 
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Rate 
Weed control 

Months after application 
Phytotoxicity 

Months after applic.ation 
Treatment 1b/A 2(a) 3(a) 3(c) 6 (c) 9 (c) 2 5 

oryza1in 6 9.5 9.0 10.0 9.8 9.4 7.5 0 

Kerb 2 8.8 7.3 7.8 5.5 4.1 3.2 0 

Kerb 4 9.8 9.6 8.8 7.4 4 . 4 3.5 0 

BASF2903 4 3.0 4.0 5.3 4.4 109 0.7 0 

BASF2903 8 3.3 4.0 5.4 5.0 2.6 1.0 0 

bensu1ide 15 4.0 4.0 9.0 8.6 7.1 0.7 0 

benefin 3 5.3 5.4 8.8 7.7 5.7 2.5 0 

Control 3.3 4.0 6.0 5.0 2.1 0.5 0 
1/- Weed control - o = no effect, 10 = complete control 

(a) annual bluegrass evaluations 
(c) crabgrass evaluations 

~Phytotoxicity - 0 = no injury, 10 = dead turf 

Tolerance of several herbicides on bluegrass sod. Elmore, C. L. 
H. B. Collins. This trial reflects the tolerance of a mixed bluegrass 
sod (six months old) to several herbicides. The bluegrass mixture was 
1/3 Merion, 1/3 Newport, and 1/3 Windsor. Treatments were made April 
23, 1970, and irrigation followed in 6 hours. Soil was a Metz sandy 
loam. 

The herbicides NC5461, NC8438, and oryza1in produced severe stunt
ing with no appreciable new growth one month after application. At 
three months after application the turf treated with NC5461 and NC8438 
regrew without observable indication of damage, however, severe thin
ning of the turf occurred with oryza1in. Benefin at 6 1b/A appeared 
to reduce stand selectively giving a coarser textured turf. This 
appeared to be a reduction in Windsor population. (University of 
California, Agric. Ext. Serv., Davis and San Benito County). 

Phytotoxicity of several herbicides to mixed 
bluegrass 

Rate Phytotoxicity!7 
Herbicide 1b/A 5/21/20 7/7/?_9.. 

bensu1ide 15 0 0 

benefin 3 0.8 0.2 

benefin 6 2.5 2.0 · 

AN56477 1.5 1.0 0 
(continued) 
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Rate Phytotoxicity 
Herbicide lb/A 5/21/70 7/7/70 

AN56477 3 0.8 0.2 

NC5651 6 0.5 o 
NC5651 12 4.0 0,8 

NC8438 2.4 6.5 0 , 2 

NC8438 4.8 7.0 o 
ER5461 1. 5 . o o 
ER5461 3.0 0.2 0.5 

EL1l9 3.0 7.0 8,2 

EL1l9 6.0 7.5 9.2 

BASF2903H 8.0 o o 
Control o o 

All data and means of 4 replications 

l/Phytotoxicity evaluations: 0 = no effect, 
10 = dead turf 

Control of coarse-leaved grasses in bluegrass turf. Fults, Jess 1
The selective control of coarse-leaved grasses in bluegrass turf is an 
important but relatively unsolved weed problem. Three years of field 
testing have indicated that the selective removal of coarse-leaved 
bunch grasses such as coarse fescue (Festuca arundinacea (Schreb o), 
orchard grass (DactyUs glomerata L.) red top (Agrostis alba L.), timothy 
(Phleum pratense L.) and pe r ennial ryegrass (Lolium perenne L. ) is 
actually probably more difficult than the selective removal of sod
forming grasses such as smooth brome grass (Bromus inermi s Leys~or 
quack grass (Agropyron l?epenS (L) Beauv.). 

Plots containing a single coarse grass mixed with Windsor Kentucky 
bluegrass were established from seed in Marc.h 1968. Each plot received 
one Ib/lOOO ft 2 of bluegrass seed plus two lb of coarse grass seed. 
Plo~s were ready for herbicide treatment by September 8, 1969, Two 
experiments were conduc ted in each of the 6 coarse-grass plots. In 
Experiment #1 the objective was to study the relative merit of 7 differ
ent herbicides plus a non-herbicide control when the herbicides were 
used in all possible paired combinations; this included single ex) and 
double (2x) rates of each herbicide. In Experiment 112 the same 7 
herbicides were used at single rates but combined with the interaction 
of nitrogen fertilization (ammonum sulfate) used at 2, 4, 8 and 12 lb 
N/lOOO f~2 . In Experiment III 384 subplots (6 grasses x 64 subplo~s) 
were used. In Experime.nt 112 192 subplots (6 grasses x 32 subplots) 
were involved. In each subplot 3-one-ft2 square quadrats were used to 
obtain quantitative data when results were first evaluated on August 
4, 1970. 
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12 

with Kerb at 2 lb/A, Soil Serv 463 at 6 
At Davis where the weed was 

pigweed, was not effec
tive. R7465 did not control Lambium 
Clara trial. Kerb failed to control 

vulgaris, common 

control was not 
and 

Herbicides used were 
at 1 

acid, amitrole at 8 
tassium 

gpa 
MSMA a.t 5.4 pt commercial 

30 

gpa water. 

Results from 111 herbicides) indicated that 
the treatment differed ,for each coarse 
The "best" treatment 
MSMA; for orchard 
smooth brome was 

Results from #2 rates of herbicides 
with 2, 4, 8 and 12 lb N/lOOO indicated that the lib treatment 

£...=..;:-=== =..L=::::":::::;:"::" was no herbicide 8 lb/N/lOOO f 
4 Ib/N; for -.........,.--, 

no herbicide
--'---'- 

-:--;;-

for 
no herbicide 

Station, Colorado 

le, 
with 9 other species of ground covers. The 
a coastal climate (Santa Clara) and a climate 
and 18, Each 10 ft x 20 ft 
times and the ground cover randomized in each 

by 

was 

Treatments were made May 18 at Santa Clara and 22 at Davis and followed 
irrigation. Fertilization and sprinkler was 

as needed. The soil for the Santa Clara location was: 
matter, 4.5; sand, 26.4; silt, 55 6; , 18.0; and at Davis 

matter, 4.3; sand, 25.2; silt, 60.0; and , 14.8. 

Most herbicides gave excellent weed control at one month after 
application. However, at two months when the plots were hand weeded, 

herbicides to be safe for use 
ivy) in these two locations. Kerb at 

82 




8 lb/A appeared to stunt the Carpobrotus eduLe although the 2 and 4 lb 
rates of the two herbicides, respectively, appeared safe. Slight c,hlor
osis was apparent on Carpobrotus eduLe with 8 lb/A of GS13638. (Univer
sity of California, Agric. Ext. Serv., Davis, Alameda County, San Mateo 
County, Davis). 

Effects of several herbicides on weed control, phytotoxicity, and weeding 
costs in ground covers 

Cost Average'll 

Rate 
Weed 
control-~/ 

(dollars/A)lJ 
@$2.00/hr 

Average phytotoxicity~1 
Carpobrotus eduZe Hedera canal'iensis 

Herbicide lb/A 1 mo. 2 mo. 1 mo. 3 mo. 1 mo. 3 mo. 

Kerb 2 7. 9 $1,083 0.2 1.1 0.5 1.2 

Kerb 8 9.5 324 1.0 4.5 o 1.1 

Nitrofen 4 9.6 377 o 0.5 0.2 1.1 

Nitrofen 8 9.9 96 o 1.0 0.6 1.0 

Nitralin 2 8.5 399 o 0.7 0 . 7 LO 

DCPA 8 8.8 281 o 0,5 0.8 0 . 6 

Soil Serv 463 6 9.3 816 o 0.4 0.5 0.9 

Soil Serv 463 12 9.9 245 o 0.9 0,5 1.9 

R7465 4 8.4 1,173 0.4 1.4 1.0 1.1 

R7465 8 9.5 456 0.4 2.2 0.5 1.4 

Simazine ~+2 9.9 84 0.1 1.0 0.1 0 . 9 
+ nitralin 

Simazine ~+2 10.0 126 0.1 1.0 1.0 0 .7 
+ trifluralin 

Simazine ~+4 9.7 325 0.1 0.7 0.6 1.0 
+ R7465 

GS13638 2 9.0 880 0.1 0.9 0.4 0.7 

GS13638 8 9.9 133 1.9 1.5 0.4 1.0 

Control 1.3 2,941 o 0.7 o 1.0 

}jAverage of 4 replications each at 2 locations. 

2/- Weed control - 0 = no control, 10 complete control. 

l/Ploes were hand weeded and a time recorded. These were converted to a cost/A 
figure. 

~/Phytotoxicity was a visual observation: 0 = no injury, 10 = dead plants. 
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The eff~cts of several herbicides on five _c_o_~~.:..<>:.:!:.~e.r .g}'o~__9rnamen
tals. Elmore, C. L., L. Frey, and E. Roncoroni, Young liners of 
Ligustrwn japonicum, privet; RaphioZepis indi.ca~ Juniperus chinensis 
'Torulosa', Buxus sempervirens and Euonymus japordca 'aurea-variegata' 
were planted in a modified U.C. potting mix and were allowed to become 
established for approximately 2 months. Six single containers of each 
species were placed in a 5 ft x 5 ft square to be broadcast sprayed April 
29, 1970. All containers were sprayed lightly with water immediately 
after application. Weed control w'as evaluated by weed counts and figured 
as percent reducation from the untreated containers. Phytotoxicity was 
visually evaluated on a 0-10 scale . 

Kerb phytotoxicity was obseI"ved as moderate stunting of Ligustrum 
and Buxus and stunting and dieback on Juniperus at the 8 lb rate. No 
effects were noted at the 2 lb rate. Veinal chlorotic symptoms with 
56706 were observed on RaphioZepis~ Euonymus~ and Buxus at the 8 lb 
rate. At 2 lb per acre rate the Euonymus showed slight leaf symptoms. 

Injury was not observed with any other compound or combination of 
compounds. 

The herbicides nitralin, DCPA, R7465, oryza1in and the combination 
of simazine-nitralin gave excellent weed control in this experiment. 
Oryzalin, 56706, and R7465 gave good control of groundsel. Nitralin, 
R7465, oryzalin, Kerb, and the combinations, simazine-nitralin and 
simazine-R7465 gave excellent grass control. Trifluralin did not give 
good grass control in this experiment. A possible reason for this is 
that the herbicides were applied to moist soil and not irrigated for 
approximately 26 hours; thus, volatility loss may have occurred, 
AN56477 gave commercial weed control at both rates with safety, but 
primarily not controlling groundsel. 

ER5461 gave somewhat less than commercial weed control at the 2 
1b rate but gave good control and did not injure plants at the 8 1b rate , 

GS13638 gave commercial control at both the 2 and 8 lb rates with
out observable injury to the plants. 

Weeds present: common groundsel (Senecio vulgaris) , Kentucky 
bluegrass (Poa pratensis) (seeded), prostrate spotted spurge (Euphorbia 
maculata), and few-seeded bittercress (Cardamine oligosperma), 
(Universi ty of California, Agric. Ext. Serv., Davis and Sacramento 
County) 0 

Irrigation and forrnu~ation st:..udiE?_~2~~11.~_ .P_'2..~_~l:l.lt_l!.~E!:. _oX_ornamen
tals. Lange, A., ,;,I. Humphrey and C. Elmore, Tri fluralin, nitralin, 
DCPA; and nitrofen thru the irrigation system followed by 1/ 16 to 4 
A in. of irrigation caused no detrimental effects to gallon containers 
of newly planted oleander, pittosporum, veronica, juniper, natal plum 
and bottlebrush. Only chloropropham caused injury when granular c.hloro
propham, nitrofen and EPTC was applied prior to 1 / 16 to 1 A in. of irri
gation water. (University of California Agric. Ext., Parlier, Anaheim 
and Davis), 
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Weed control with several herbicides in 5 container grown ornamentals 

Weed control 
Phytotoxici ty_?l6/3/70 7/6/70 

Rate percent percent 3 months after treatment 
lHerbicide lb/A reduction-/ reduction RaphioZepis Juniperus Ligustrwn Euonymus Buxus 

Trifluralin 2 51 38 1 0 0 0 0 
Nitralin 2 90 95 0 0 0 0 1 
ER5461 2 69 64 0 0 0 0 0 
ER5461 8 81 83 0 0 0 0 0 
AN56477 2 82 86 0 0 0 0 1 
AN56477 8 83 96 0 0 0 0 1 
S6706 2 82 52 0 0 0 0 0 
S6706 8 99 99 1 0 0 0 1 
R7465 4 98 95 0 0 1 0 0 

00 
\J1 R7465 16 99 99 0 0 0 0 1 

GS13638 2 74 86 0 0 0 0 2 
GS13638 8 85 96 0 0 0 0 2 
DCPA 10 80 88 0 0 0 0 1 
Oryzalin 2 98 95 0 0 0 0 1 
Oryzalin 8 99 99 0 0 0 0 2 
Kerb 2 75 91 0 O· 0 0 1 
Kerb 8 77 93 1 4 3 1 3 
Simazine ~4 99 98 0 0 0 0 1 
+ R7465 

Simazine ~+2 97 95 0 0 0 0 1 
+ Nitralin 

Control 0 0 0 0 0 0 0 
Control Hand 0 0 0 0 0 0 1 

weeded 

l/Weeds were counted and removed at each. 

1!Means of 6 replications. 



Selective herbicide field test in ornament~:L bU}..~,,~(t~:t~.L tulips, 
and narcissi) " Peabody, Dwight V., Jr. Present r~co1llIIlendations call 
for a preemergence diuron treatment in fall plus a postemergence chloro
propham or monuron application in the early spring to maintain iris, 
tulips, and narcissi weed free the entire growing season. Principal 
objective in this year's field test in ornamental bulbs was to find a 
preemergence herbicide which could be applied in the fall and would 
then presist for the following eight months until harvest time the 
following summer, making it unnecessary to use a late spring postemer
gence herbicide. 

Although the candidate herbicide NIAl6476 applied prior to emer
gence at very low rates of application resulted in excellent, season 
long weed control, there was good evidence that bulb yields were reduced 
except at the very lowest rates (one-half pound per acre preemergence 
plus one-half pound per acre postemergence). Two other numbered can
didate herbicides, AP920 and BAY94337 also gave good weed control for 
the eight month growing season and at their lower rates caused no bulb 
yield reduction in iris or narcissi. (Northwestern Washington Research 
and Extension Unit, Washington State University, Mt , Vernon). 

Weed control in three year-old Christmas trees in Wyoming. Lee, 
G. A. and H. P. Alley. Studies were initiated to evaluate several 
herbicides for control of annual weed species in three year-old Scotch 
pine (Pinus sylvestris L.). Plots were established after a light rain 
on May 13, 1970 at Torrington, Wyoming. The loca tion consisted of a 
sandy loam soil. Plots were 4.5 x 30 ft and repli~,ated three times, 
The herbicides were applied directly over the trees in 40 gpa of water 
carrier on a full coverage basis. Visual observations were made on 
June 26. The weed population consisted of kochia (Kochia scoparia (L.) 
Roth) in the 4-leaf stage, common dandelion seedlings (Taraxicum 
officinale) in the 4-6 leaf stage, common lambsquarter (Chenopodium 
album L.) in the 2-leaf stage, tansy mustard (Descuraini a pinnata (Walt . ) 
Britt.) in the 6-leaf stage and green foxtail (Setaria viridis (L.) 
Beauv.) which was starting to emerge . 

Simazine at 2.0 lb/A eliminated all annual weed species present. 
No visible phytotoxicity was detected on the Scotch pine trees. Bladex 
at 1. 0 lb/A controlled all the broadleaved weeds and 95 percent of the 
green foxtail. There were sufficient green foxtail remaining to pro
vide ground cover as protection against sand blasting damage to the 
small trees. The 2 lb/A rate of Bladex resulted in 100 percent control 
of all weed species. No visual herbicide damage was apparent on the 
trees. Sumatol (2-sec. butylamino-4-ethylamino-6-methoxy-s-triazine) 
at 1.0 and 2.0 lb/A eliminated all weed species present with no phyto
toxicity to the Scotch pine. GS13638 (name unavailable) at 1. a lb/A 
was not a sufficient rate to control the weed species present. Results 
obtained with the 2.0 lb/A rate of GS13638 was equivalent to Bladex at 
1.0 lb/A. GS13638 at 4.0 Ib/A controlled all broadleaved weeds and 98 
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of the green foxtail. tolerance of Scotch pine to GSl3638 
at 4.0 Ib/A was evident. 

of the annual 
of the herbicide treatments gave excellent control 

, the desire of the commercial tree growers 
ion of the to a minimum with-

the Trees grown 
ible to sand and 
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PROJECT 5. WEEDS IN AGRONOMIC CROPS 

C. H. Slater, Project Chairman 

SUMMARY 

Thir progress reports were submitted from Arizona. California, 
Colorado, Nevada, New Mexico, , , Wyoming and Utah, 

herbicide evaluation in small , corn, sugar beets, 
beans, cotton, , alfalfa, Other papers discuss 
activated charcoal and individual weed 

There were eleven papers submitted on weed control 
in Arizona, California, and 

Two , one from California and the other from Colorado, 
present data on postemergence control of wild oats L.) 
with triallate granules, barban, BAY94337, , and SD30053. 

and weed control in furrow 
barley is discussed by two investigators in Arizona. 

Blue mustard (Chorispora teneZla) control in winter wheat is 
by Colorado researchers. Control of several annual broadleaf 

weed in winter wheat is controlled dicamba in 
trials established at Walla Walla, 

Two on annual grass control in winter wheat. Annual 
ryegrass multifZorum) was controlled with CP52223 and combina
tions of CP52223 + diuron in Western 
control in winter wheat was by Colorado invest 

of different herbicides were evaluated. 

Weed control in summer fallow in and was inves
tigated in 1970. The Washington paper reported on dicamba applied in 
late summer to control weeds, then fall seeded to winter wheat. 

tes ted n:'_ne herbicides and combinations to control 
(Bromus teetorum L.) and annual broadleaf weeds in 

wheat summer fallow. 

Tolerance of four winter wheat varieties to diuron was 
by in Western 

Corn. Four papers were submitted on weed control in corn from 
, Oregon and Wyoming. 

Shallow 
of 
trol in sweet corn at two experiments in Western Oregon. 

nine herbicides and combinations 
were tested on field corn at two different locations in 
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Six annual broad leaf weed species and green foxtail were the predom
inane weed in these trials. Bladex gave best control in CIne trial 
whereas Bladex + Alachlor was best in the other trial. 

One investigator presents data on soil residual activity of eight 
herbicides used on corn and milo in California . The bioassay crops 
were kidney beans, radish, tomato, sugar beets and wheat. 

Sugar Beets. Five progress reports were submi t ted on sugar beets 
from California, Colorado, Washington and Utah. 

Preplant incorporated treatment.s were superior to preemergence 
treatments at two experiment locations in the Sacramento Valley. 
CP52223 and NC8438 gave 4.5 weeks weed control in sugar beets. Post
emergence weed control was evaluated when the sugar beets were in the 
2 to 4 leaf stage and weed species 2 to 4 leaf stage. Phenmedipham 
resulted in the best postemergence weed control with the best crop 
tolerance . 

Eight herbicides and combinations applied preemergence to sugar 
beets were evaluated by investigators in Colorado and Kansas. These 
researchers report that preemergence application in furrow irrigated 
regions offers much promise for reliable chemical weeding in the 
absence of soil incorporation. 

Data from Washington indicates that cycloete applied preplant, 
phenmedipham applied early postemergence to weeds and beets, vith 
trifluralin being applied 2 days after thinning gave season long weed 
control in sugar beets. 

Beans. Progress reports from Wyoming and California present data 
on control of black nightshade (Solanum nigrum L.) and hairy nightshade 
(Solanum saY'achoides Sendt.) in lima beans and field beans. Wyoming 
data indicates that a tread mulcher and powel:' driven incorporator was 
superior to the springtine harrow and tandom disc for preplant incor
porated herbicides. 

Cotton. The continued use of selective he r bicides in cotton has 
encouraged increased infestations of resistant weed species reports 
New Mexico investigator. 

Linuron + trifluralin applied before planting conLrolled all 
weed species early in the season in tests conduc ted at Marana and 
Phoenix, Arizona. 

Potatoes. Fifteen potato herbicides were applied postplant in
corporated, preemergence, at emergence and postemergence in trials 
conducted in Eastern Oregon. 

Peppermint. Peppermint treated with terbacil in Western, Central 
and Eastern Oregon was bioassayed using annual ryegrass (Lolium 
multij'ZoY'um) as the indicator crop. Terbacil was present in the surface 
layer (Top four inches of soil) in sufficient quantities to be damaging 
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to sensitive crops. Plowing reduced injury from terbacil soil residue. 

Seedling Alfalfa. Kerb controlled four annual weed species in 
seedling alfalfa with less alfalfa injury than five other herbicides 
as reported by an investigator in Southern Nevada. 

Activated Charcoal , Thirty-one preemergence herbicides were 
tested on fourteen crops to determine if a c tivated charcoal increased 
selectivity. In general the activated charcoal gave protection to all 
crops from one or more herbicides that T.vould otherwise been nonselec
tive. 

Annual Weeds. Two progress reports were submitted on Russian 
thistle (SalsoZa iberica Sennen & Pau . ) and one report on Hillman's 
panicum (Panicum hiUmanii Cha se.). 

Wild oat (Avena fatua L. ) control in barley. Thiele, Gerald H. 
and Robert L. Zimdahl , These. experiments ·were conducted at several 
locations to determine the optimum rate and time of application of 
selected herbicides for control of wild oats in barley. Moravian 
malting barley was planted on all locations with a standard farm drill. 
Granular applications were applied on 8 ft x 30 ft plots with a four 
ft Grandy applicator. All liquids were applied broadcast with a 
bicycle type plot sprayer in 20-30 gpa of water on 6 ft x 30 ft plots. 
We studied fall applications of granular Tri~llate at different rates 
with and without incorpor ation . The fall incorporated treatments gave 
good control of wild oats while the spring surface applied treatments 
did . not give good control . Incorpo r ation enhances control at any time 
of application. Rates over 1.5 Ib did not give added control and may 
have lowered yields. We feel that post applications with granular 
Triallate is better than no treatment at all if the barley cannot be 
treated in the two leaf stage w~th barban. 

BAY94337 showed definite promise preemergence at 1 to 1.5 lb. 
Post applications severely injured barley at rates of 1.0 to 1.5 lb. 
Haloxydine at 1/2 lb preemergence also gave good control. Post
emergence application caused marginal yellowing and white leaf tips. 
These symptoms disappeared and did not lower yield. 

Experimentation with different rates and stages of application 
of alanine, SD300s3 with and without nonphytotoxic oil shows that 
treatment at the five leaf stage with oil gave good control but some 
degree of safety was lost . At the rate used, this compound was not an 
effective wild oat killer but did suppress growth and eliminate much 
of the wild oat competition . However, it is questionable if suppres
sion alone is a sufficient criterion for a wild oat herbicide. Most 
competition studies show that the elimination of early season competi
tion is essential and SD300s3 may not be adequate in this respect. 
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A method for wild oat control wich paraquat was t.ried. Wild oats 
were induced to germinate by tillage, then treated paraquat and the 
barley planted a few days later . The pres c.: ibed space tillage and 
planting intervals could not be scheduled so hand tillage and spaced 
applications w.ere used. The technique used ~vas unsuccessfuL Wild 
oat control was poor and barley was injured even at the coleoptile 
stage . The most important disadvantage is that .vi l d · oats germinate 
over several weeks and one application of pa : d.quat does not kill later 
germinacing wild oats. 

MSMA did not show the control obtained in 1969. Late applications 
(barley 6-12 in.) were not included and might have been effective . 

C20546 does not injure barley but is not effective for wild oat 
control. (Weed Research Laboratory, Department of Botany and Plant 
Pathology, Colorado State University, Fort Collins). 

Postemergence wild oat control in barley , Agamalian, H. Post
emergence application of triallate and barban were compared in barley 
for the control of wildoats (Avena fatua Lo). TriaHate granules at 
L 25 lb/A ai and barban E. C. at .33 lb/A a1 were applied when the wild 
oats were in the I to 2 leaf stage. The Califor nia Mariout barley was 
in the 3 to 4 leaf stage and growing under stress ~onditions, having 
been subjected to minimal moisture and lew ambient temperatures of 22 F. 

The first nine days following treatment ambient temperatures ,V'ere 
57.9 to 28.3 F, Initial rainfall recorded ten days post treatment w.as 
0.93 in. Twenty days following herbicide application 3 in. of rainfall 
was recorded, 

Wild oat symptoms were quite similar with both compounds. Initial 
stunting of oats and a bluish-green color is evident. Increased barley 
growth providing competition appear to enhance control. The following 
data indicates degree of control and corresponding yield results. 

Twild oat control in barley 

Wild oat Crop Yield 
Treatment lb/A Formulation cantrall} injury lb/A 

barban 0.33 E.C. 10"0 1 3142** 

triallate 1. 25 granules 8,6 0 3018*i~ 

c:ontrol 0 0 . 8 0 2271 

l/Rated 3/13/70. 

LSD 0.01 = 36.6 
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at reduced rates. 
conducted at Mesa, Arizona to 

of 1inuron, 
ed beds. Mustard 

on the test area. Two rows of 
were beds on 40 in. centers 

at Herbicides were 
44 , silt , clay 20 matter 1 ) 

November 19, 1969. Treatments were on two
32 ft Treatment was followed by a irri

of and mustard was observed 
every few weeks ts were harvested by combine in ,1970. 

Barley injured by 0.5 and 1.0 lb/A of 
linuron and 1.0 lb/A (see table). All herbicide treat
ments were effective in the initial control of mustard but 

to maintain control. controlled weeds 
late in the season. 

and reduced to harvest. 
and none of the differences were s 

of linuron, • and C63l3 tended to lower 
ive inves of Arizona . Sta., Univers 

of Arizona, Tucson, and Research Division, Agricultural Research 
Service, U. S. of Agriculture, 

preemergence applicationResponse of 
of herbicides 

and f 
Treatments 

Herbicide lb lb/A 

Linuron LOO 52 100 4,080a 

Linuron 0.50 32 100 4,490a 

Linuron 0.25 12 100 4,8l0a 

Terbutryn LOO 34 99 4 t 790a 

Terbutryn 0.50 14 92 4,9l0a 

0.25 6 56 5,120a 

C63l3 LOO 22 100 4,6l0a 

C63l3 0.50 4 100 5,100a. 

C6313 0.25 1 100 5,400a 

1.00. 11 100 4,8l0a 

VCS438 0.50 6 94 4,590a 

check a 4 690a 

followed by the same letter are not s different. 

92 



Blue mustard (ChOlOispoY'a U neUa (Willd ~L _Q.:_~)_ _<:.ontr·ol in winter 
wheat. Hyzak, D. L. and R. L. Zi mdahl. A field experiment was established. 
to evaluace various potential herbicides and herbicide combinations for 
control of broadleaf weeds in winter whea t. In the location of a test 
plot area, blue mustard was the predominant spe cies present in a fairly 
thick, uniform stand. It was selected as a test species to represent 
many of the typical broadleaf weeds which occur naturally in winter 
wheat in Colorado. 

All treatments were applied broadcast w~th water as the carrier 
at 24 gpa, and as postemergence treatments in a randomized block design 
with four replications per treatment 0 The herbicides were applied at 
one or more rates, with or without a surfactant (X?7 c r Dow Corning), 
and as herbicide combinations. Plot size was 6 ft x 30 ft . The soil 
texture was a loamy sand. 

Winter wheat was grown under dry land farming conditions. It was 
in the 4- to 5-leaf tillering stage and was healthy and vigorous. The 
blue mustard were in the prebloom and bloom stage. Three visual 
ratings of blue mustard control and wheat injury were made following 
treatment. Wheat plots were harvested to provide a quantitative measure 
of herbicide performance. 

The data (see table) shows that Tordon-22K (picloram) at .25 lb/A 
severely stunted the wheat, delayed its maturity, and resulted in the 
lowest yield. Tordon 202 (picloram + 2,4-D) also exhibited injury to 
wheat. Evidently picloram was the principle cause o f wheat injury, 
since 2,4-D amine and dicamba alone did not show wheat injury visually. 
The growth regulators (picloram, di camba, and 2,4-D), in general, gave 
poor blue mustard control. A possible explanation f or this is that blue 
mustard was in fairly mature stage at the time of treatment and may have 
been tolerant to these herbicides. 

BAY94337 at 1.5 lb/A provided excellent blue mustard control; 
however, it was extremely injurious to wheat as indicated by wheat 
injury and yield data. BAY94337 at .75 lb/A rate, with or without 
a surfactant, reduced wheat significantly, but blue mustard control 
was reduced almost in half compared to the 1.5 lb/A treatment. This 
herbicide provides good weed control but its low margin of tolerance 
may restrict its use in wheat:. Bromoxynil plus Dow Corning surfactant 
at .25 lb/A doubled blue mustard control with similar wheat injury 
compared to bromoxynil alone. Of the bromoxynil-herbicide combinations 
the bromoxynil-diuron combinations provided better weed control with 
similar wheat injury than bromoxynil-linuron combinations. Many of the 
bromoxynil treatments were more effective compared to the other treat
ments. Bromoxynil due to its contact action, showed a rapid phytot.2xic 
response on blue mustard. 

Of the three urea herbicides, linuron at 2.0 lb/A gave better weed 
control and similar wheat injury compared to diuron and chlorobromuron. 

Uran applied alone or in herbicide combinations did show a nitrogen 
response compared to the check. The foliage of wheat was a dar ker green 
and it appeared to have more vegetative growth. Uran alone did increase 
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the of wheat to the check. The check was neither weeded 
or treated. 

of points in this study need to be clarified. Even though 
of herbicides or herbicide combinations exhibited wheat 

to. the observation data, the wheat , in many c.ases 
The wheat injury is not 

Another is that blue mustard was 
treated at a mature It would be safe to assume that the 

ority of the treatments would have given better weed control had 
been at an earlier date, since young weeds are more 

susceptible to herbices. 

This study will be continued in 1971. Some of the more promlslng 
treatments be in detail. (Weed Research 
Laboratory, and Plant , Colorado State 
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Blue Wheat 

Herbicide 

o. 

\vheat mustard 
control 

2.2 35.9 

bromoxynil + o. + 0.333 
diuron 

o. + 0.333 

0.25 + 0.333 

0.25 + 0.333 

+ uran 

diuron 2.00 

linuron 2.00 

chlorobromuron 1.50 

Uran 0.00 

Check 0.00 

0.8 

0.8 

2.1 

0.5 

1.9 

2.0 

1.0 

0.0 

0.0 

7.2 

6.0 

7.2 

7.9 

6.6 

7.8 

5.1 

0.0 

0.0 

44.1 

48.1 

26.4 

47.6 

40.5 

.2 

41. 6 

43.7 

30.5 

company code letters: BAY :::: ., ACP Amchem 
Products, Inc. 

0 => no ury, 10 ::::: kill of wheat. 

]/0 ::::: no control, 10 complete control of blue mustard. 
4 ( was at 6 gpa in stated treatments. 

, , 
combinations were evaluated 

wheat and broadleaf weed control. 

The two 
henbit (Lamium Other weeds were 

aZtissimum) , common chickweed , 
teneZ ,umbellate chickweed (Holosteum 

vuZgaris) . 

"TmCNJ'lfl) and 

two application dates, in Walla Walla, , early date, November 
26, 2-4 leaves, weeds 2 in. diameter and 2-5 leaves), late 
date, 

(wheat 
10, 1970 (wheat one tiller, 'liJeeds 3 in. diameter and 5-7 

Herbicides were pos winter wheat, on 



leaves). ~as a Walla Walla silt loam. The plot area 
received 15 in. of rainfall. Each treatment was one 

three times. Herbicides in 
T'meat was seeded October 10, 1969. ~veed control evalu

ations were made on March 31, 1970. Wheat was harvested on 14, 
1970. 

Results show that 2 lb/A gave 
control of fiddleneck, henbit, and all other weeds except bur chervil. 
VCS438 I lb/A and VCS438 1/2 lb/A dicamba 1/8 lb/A applied at the 
early date gave fair results. All other treatments gave less than sat

results. Two lb/A of VCS438 appears to be necessary to give 
season long broadleaf weed control in wheat. and 

Velsicol Chemical . Hillsboro, Oregon). 

Average 
Rate yields 

Fiddleneck Henbit Others lb/A 

VCS438 1 8.3 9.5 8.3 4803 

VCS438 2 9.0 9.8 9.0 4491 

38 ". dicamba 1/2 ". 1/8 7.5 8.5 8.5 4896 

38 ". dicamba 3/8 ". 1/8 7.0 7.6 6.6 4555 

VCS438 ". dicamba 3/8 ". 16 6.0 5.0 5.6 

Check . 0 .0 .0 

6.3 6.0 7.0 5268 

VCS438 ". dicamba 8 6.3 4.6 5.6 5078 

VCS438 ". dicamba 8 ". 1/16 5.3 5.0 5.6 4783 

!:./o == no effect, 10 == elimination. 

• J. ryegrass 
(Lalium multiflarum) one to profitable 
winter wheat in Western were established 
in the fall of 1969 at various sites in the Willamette Valley to ascer
tain the effectiveness of several herbicide treatments in cantrall 
annual ryegrass. Yields, visual evaluations of weed control, and crop 
injury were recorded. 
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One conducted at four different locations included 
preemergence treatments of CP52223 and diuron alone and in combination. 
These trials were established on growers' fields. Soil were 

or clay loams with matter content from 3.6 to 
strip plots were used to enable a more accurate 

the treatments. 

Data summarized in the table would indicate that the 
combinations of diuron and CP52223 gave superior results over the other 
treatments. Little difference was noted between the 0.8 lb. ai/A diuron 
plus 1.0 Ib ai/A CP52223 treatment and the 1.5 lb ai diuron 1.6 1b 
ai CP52223 treatment. At the one location where a 3 lb ai rate of 
CP52223 was used, this treatment resulted in the t 
there was some crop 

Four multi-herbicide yield trials were also conducted at various 
locations to compare a number of herbicide treatments. Treat
ments with the t include CP52223 at 1.5 lb ailA preemer
gence, CP52223 1.2 1b ai plus diuron 1.0 lb ai/A preemergence, diuron 
at 1. 6 lb ai/A either pre and norea at 1. 6 1b 
pos As in the experiment, the combinations of 
CP52223 and diuron gave increased yields over either alone. 
(Farm State, Corvallis). 

Diuron - CP52223 ons tern 

Location 
, Oregon 

Yamhill County 

Corvallis, Oregon 

Benton County 


Salem, 

Marion County 


Treatment 

CP52223 
CP52223 + diuron 
CPS2223 + diuron 
diuron 
Check 

CP52223 
CP52223 
CP52223 + diuron 
CP52223 + diuron 
diuron 
Check 

CP52223 
CP52223 
CP52223 + diuron 
CP52223 + diuron 
diuron 
Check 

1.6 
1.0 + 0.8 
1.5 + 1.6 
1.6 

0.8 
1.6 
1.0 + 0.8 
1.5 + 1.6 
1.6 

0.8 
1.6 
1.0 + 0.8 
1.5 + 1.6 
1.6 

0 98.5 53.9 
0 98.5 66.9 
5 98.5 55.1 
a 97.0 56.9 

15.7 

0 77.5 47.1 
2.5 92.5 71. 7 
0 97.5 75.3 
2.5 98.5 74.3 
0 65.0 27.5 

1.8 

0 68.5 59.5 
0 81.5 78.6 
0 91.0 100.4 
0 97.0 105.8 
0 51.0 66.5 

12.6 
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.9 

Percent Percent 
Material wheat ryegrass Yield 

Location Treatment Ibs ury control bu/A 

Dallas, 	 CP52223 0.8 a 87.5 50.7 
Polk County 	 CP52223 1.6 0 92.5 63.7 

CP52223 3.0 7.5 99.5 65.2 
CP52223 + diuron 1.0 + 0.8 0 97.0 58.8 
CP52223 + diuron 1.5 + 1.6 a 97.0 56.9 
diuron 1.6 0 .5 
Check 2LS 

Evaluation Scale: 0 no effect, 100 == kill. 

two 
different dates effectiveness 

on 
for 

control of cbwny brome in winter wheat. The herbicides were BAY94337 
(methy1thio)-as-triazin-5-(4H)-one), MBR4400 (Flu

roalkanesu1fonani1ide , BAS2440 
(2H) , diuron, ch1orobromuron, linuron, Ansar 529 (MSMA), 
and The herbicides were at two rates, with or without 
a surfactant (X77), and as emergence treatments in a randomized block 

with four replications per treatment. All treatments were 
broadcast with water as the carrier at 20 gpa. Plot size was 6 x 30 ft. 
The soil texture was a loamy sand with 1.1 a.M., and of 6.8. 

On the first treatment date ( 27/70), winter wheat was 
winter , and brome dormant with a purplish color 
and was 1 to 2 in. high. On the second treatment date (4/25/70), winter 
wheat ~.Jas in the 3- to 4-1eaf and brome was 1 
to 3 in. high. Two visual control and wheat 

ury were made Wheat data were 
taken as an added measure of effectiveness. 

Of the herbicides evaluated after the first treatment date, 
BAY94337 and BAS2440 exhibited a response on wheat and 

brome. BAY94337 at 1.0 and 2.0 A gave 100 
control; however, it was ext urious to wheat 

of 0 and O.S bu/A BAS2440 at 2.0 rate 
weed control with slight ~.Jheat injury. Of all treatments from the 

first experiment date, BAS2440 at 2.0 1b/A rate looked most 

On the second treatment date, it was decided that BAY94337 at 1. 0 
and 2.0 rate was excessive for use as treatments in 
winter wheat. The rates were reduced to 0.75 and 1.5 1b/A with all other 
treatments the same. , BAY94337 at 0.75 and 1.50 1b/A 
showed excellent downy brome control, but moderate to severe ury to 
wheat. the tolerance range of BAY94337 to wheat is narrow," 
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The wheat was more tolerant to BAY94337 after the second treatment 
date than after the first treatment date. This is probably due to larger 
and more vigorous wheat at the more mature stage. BAY94337 at 0.75 1b/A 
rate looked most promising. 

Ansar 529 (MSMA) at 3.0 1b!A, -MBR4400at4 . 0 1b!A, BAS2440 at 2.0 
1b/A and linuron at 2.0 1b/A gave from 10 to 25 percent downy brame 
control with little or no injury to wheat. The maj ority of the post
emergence treatments were rather ineffective. It seems very difficult 
to control downy brome selectively in winter wheat with postemergence 
herbicides. (Weed Research Laboratory, Dept. of Botany and Plant Path
ology, Colo. State University, Fort Col1ins)c 

Herbicide weed control in wheat fallow in Wyoming. Lee, G. A. and 
H. P. Alley. Studies ~.,ere conducted at the Archer Agricultural Experi
mental Substation at Cheyenne, Wyoming in 1970. The location consisted 
of predominately sandy loam soil in the A horizon and a well developed 
clay loam in the B horizon. The annual precipitation is 12-14 in. with 
the greatest amounts received in the winter months and early spring. 
Plots were established May 5, 1970. All treatments were replicated three 
times. Herbicides were applied to the soil surface in 40 gpa of water 
carrier on a full coverage basis. The major weed populatiori consisted 
of downy bromegrass (BY'onrus tectoY'um L,), prostrate knotweed (Polygonum 
avicu.laY'e L.), tansy mustard (DescuY'ainia pinnata (Walt.) Britt.), 
common lambsquarter (Chenopodium album L.). Russian thistle (Salsola 
kali L.) and redroot pigweed (AmaY'anthus Y'etr-oflexus L.), with a lesser 
infestation of platte thistle (CiY'sium canescens Nutt.), skeleton weed 
(Lygodesmia juncea (PuTsh) D. Don.) and tumblegrass (Sche donnardus 
pani culatus Nutt . ). Volunteer wheat ~Tas prevalent in the study area . 
Visual estimates of·control for individual weed species were made July 
24, 1970. Downy bromegrass was in the .75 to 1 in. stage of growth 
and tansy mustard and platte thistle were in the rosette stage at the 
time of herbicidal application. All other species had not emerged. 

All herbicide treatments resulted in excellent control of downy 
bromegrass except Igran at 1.0 lb/A and atrazine + Bladex at .5 + 1.0 
lb/A (table) . Sumatol at 1.0 lb/A, terbacil at ,75 lb!A and atrazine 
+ dalapon at 1.0 + 3.0 lb/A did not give adequate control of prostrate 
knotweed; however, the higher rates of the herbicide treatments were 
sufficient to result in acceptable control. Atrazine + dalapon at 1 . 0 
+ 3.0 1b!A was the only treatment which did not result in 90 percent 
or better control of tansy mustard and common 1ambsquarter. BAY94337 
at 1.0 lb/A and both rates of atrazine + dalapon resulted in 80 and 85 
percent, respectively> of redroot pigv.1eed present. Although Russian 
thistle was one of the more difficult species to control, 11 of the 
herbicide treatments gave 100 percent control. Platte thistle was 
eliminated by Tandex at 1.5 and 2.5 lb/A and BAY94337 at 4.0 lb!A. 
Volunteer wheat was eradicated by six of the 23 treatments. This is 
desirable since volunteer plants harbor disease and insects, (Wyoming 
Agricultural Experiment Station, Laramie, SR-288) . 
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Percent control of weed on. wheat fallow A.rch.er_ 

Percent 
Vo1un

Rate brome trate Lambs- Pig- Russ. Platte eton Tumble teer 
Treatment K. weed Must. weed Thist. Kochia Thist. wheat 

atrazine .75 90 90 100 90 90 80 90 20 80 a a 
1.0 95 95 100 95 90 85 95 30 85 10 0* 
1.0 85 100 100 100 100 85 90 20 85 10 a 
3.0 95 100 100 100 100. 90 95 25 90 20 0* 
1.0 100 80* 100 100 100 100 100 10 70* 0 20* 
3.0 100 100 100 100. 100 100 100 40 80* 10 25* 
1.0 100 100 100 100 100 100 90 20 50 a 80* 
3.0 100 100 100 100 100 100 95 30 60 0 95* 
.75 100 70 100 100 100 0 a 10 40 0 98* 
1.5 100 100 100 100 100 0 80 10 20 a 100 

f-' 1.5 100 100 100 100 100 100 100 100 100 100 100..l..~Jt.,oI.""'_"(lI..o.-

0 2.5 100 100 100 100 100 100 100 100 1000 100 100 
2.0 100 100 100 100 100 20 100 25 0 100 
4.0 100 100 100 100 100 100 100 55 100 10 100 
1.0 100 100 100 100 80 75 80 100 0 0 
2.0 100 100 100 100 100 80 100 50 100 20 90 
4.0 100 100 100 100 100 100 100 100 100 100 100 

atrazine + .5 + 1.0 50 90 98 95 95 90 95 80 95 15 50 
atrazine + 1.0+1.0 98 98 100 100 100 100 100 90 95 20 90 
atrazine + 1.0+2.0 95 100 100 100 100 100 100 40 50 a 70 
atrazine + Igran 1.0 + 3.0 98 100 100 100 100 100 100 50 60 0 
atrazine + 1.0+3.0 98 70 80 85 85 50 85 25 40 0 60 
atrazine + 1.0+4.0 99+ 90 95 90 85 60 90 40 80 30 85 

* Plants remained stunted. 

2-sec. 
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Tolerance of fo,:::r:.. _VJ_~I.l..t_~r__~J:.~'§:~__y':~J::'_~_~"~_~~~t:..0..:_<!i_tlEo~. (jti!1eyli, E. , 
Phillip D. Olson and Arnold P. Appleby. Four winter varieties 
(Druchamp, Nugaines, Yamhill , and Hyslop) were subjected t o several rates 
of diur on at the Hyslop Research Farm, Corvallis, Oregon dUYlng 1969
1970 growth season. The obj ective of the experiment ,..a s t o COmpc.Te the 
tolerance of the four varieties to five rates of diuron (0, 2.4, 3 . 2, 
4 . 8, and 6. 0 lb a iIA). 

Whea t varieties were planted a t 7-in. row sp acing en Oct ober 21, 
1969 at 100 lb/A seeding rate. The experimental design was a spii 
plo t with four replications. The trial r eceived 120 Ib! A fer t ilizer 
(16-20-0) at planting time , ::Jiuron was applied pr eemergence on Oc t ober 
23, 1969. Herbicide injury on wheat and percent weed control was 
determined on March 23 , 1970. Annual bluegrass (Paa annua 1.), d g
fennel (Anthemi s catu la L. ), common chickweed (St e U a:r [a media (L. ) 
Cy r i lla), and Brassi ca spp. Here the dominant weed species pr esent 
during the herbicide evaluation. Wheat yields were t aken on July 13 , 
1970 f r om 130 sq ft harvesting area. A bulk sample of wheat wa s t aken 
from each plot to determine 1,000 seed weight. See inc luded table f or 
a summary of wheat injury, Heed control, 1,000 seed weights, and 
yields . 

Yamhill was more tolerant than Hyslop , Nugaines, and Dr uchamp t o 
diuron at 4.8 and 6.0 lb/A. There was no signif icant damage to wheat 
at 3.2 lb/A of diuron rate. Nugaines was the most sensit i ve whea t 
var iety at 6. 0 lb/A diuron rate, Bluegrass, common chickweed , and 
mouseea r chickweed (Cer as tium vulga t um 1. ) were effectively controlled 
by 2 . 4 Ib/A of diuron. There was an average of 21 percent yield in
crease at 2.4 lb/A of diuron compared to the weedy check plo ts . 

Statistical analysis of the data indi cated that the r e was 8 

significant ( 0.05 level of probability) interaction between herbicide 
rates and varieties . Variety response a t the same level of dim:on a l s o 
was highly significant (0.01 level of probability). (Far m Crops De
partment. Oregon State University, Corvallis) . 

Summary of f our winter wheat varieties treated with five rates of 
diuron. 

Perc ent Percent % Common 1,000 Yield Average Percent 
Ib Wheat Bluegrass Chickweed Seed (lb! 130 Yield Yield 

Variety ai / A Injury Control Control Weight sg ft) bujA Increase 

Drucharnp 0 0 0 0 42.7 13 . 7 76 . 4 0 ,.0 
204 0 96 96 41. 7 13.5 75.3 -1.4 
3 .2 3 100 100 42.5 14.5 80 . 9 5.9 
4.8 19 100 100 42.9 10.6 59 . 1 -2 3.7 
6 . 0 32 100 100 42.5 9.1 50 .7 -36 , 0 

Nugaines 0 0 0 0 39.4 13.6 75 . 9 0 . 0 
2.4 0 96 95 38.2 16.8 93 . 7 23 . 4 
3 . 2 4 100 98 37.2 14.3 79.8 5 . 1 
4.8 57 100 100 37.2 9.4 52 , 4 -31. 0 
6 . 0 67 100 100 35. 7 7.8 43.5 -42. 7 

(con Unued) 
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Percent Percent % Common 1,000 Yield · Average Percent 
lb Wheat Bluegrass Chickweed Seed (lb/130 . Yield Yield 

Variety ailA Injury Control Control Weight s9, f t) bu/A Inc.rease 

Yamhill 0 0 0 0 44.6 16.3 90.9 0.0 
2.4 0 97 98 45.2 19.9 111.0 22.1 
3.2 0 99 100 45.3 18.1 101.0 ILl 
4.8 10 100 100 44.8 14.0 78.1 -14.1 
6.0 20 100 100 43.8 14.0 78.1 -14 . 1 

Hyslop 0 0 0 0 41. 2 16.0 89.3 0.0 
2.4 0 98 97 40.5 19.4 108.2 21.1 
3.2 0 100 100 39.7 18.4 102.7 15.0 
4.8 16 100 100 39.8 15.9 88.7 -0.7 
6.0 51 100 100 39.4 9.4 52.4 -4L3 

Planting Date: October 21, 1969 
Evaluation Date: March 23, 1970 
Irrigation: (30-40 inches of rainfall) 
Fertilizer: 120 lb at planting (16-20-0) 
Soil Type: clay loam 
Organic Matter: 3.25% 
C.V.= 16% 

Effects on wheat rotated to dicamba treated cropland. Collins, 
R. L. This study was initiated to determine the effects of dicamba on 
subsequent crops. Application at a time v.7hen dicamba would normally\\7a8 

be used for perennial weed control and during the fallow periods between 
crops. 

Treatments vIere applied to the ~:, p:LI ; :n'e '-7 iously planted to potatoes. 
on October 22, 1969, at '<0 8BS Lc;, ~~e ;, Wdshingtor:. Soil type \"las Ritzvi l le 
sil t loam. Treatments ',Tere repl:i.ca ted three times and were four sq 
rods in size. Dicamba was applieG.Ln /10 g2.1 ~"r&ter per acre. Nugaines 
winter wheat was seeded December 15 , 1-:759. The plot area was sprinkler 
irrigated. The wheat shm,T2d no appa.::ent injury symptoms on April 1 and 
29, 1970. Inj ury symptom.s noted an June 9, 1970 were principally reduced 
plant height, decumbancy, ;md some t}LLnning of stand at the highest rate. 
Wheat was harvested on August II, 1970. (Research and Development Dept. 
Velsicol Chemical Corp. Hillsboro, Oregon). 

- I 

Rate Average.~-' Average Yield 
Treatment lb/A Visual Effects lb/A 

dicamba 2 1.0 11,030 

dicamba 4 1.8 10,060 

dicamba 6 2.3 7,350 

Check 1.0 11,060 

1,/Visual effects June 9, 1970, 1 no effect, 10 = complete elimination 
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Preventing a break at thinning time in full-season weed con t rol in 
sugar beets. Dawson, J. H. Cycloate, introduced into the. s oil before 
planting sugar beets, usually controls 9S to 100 percent of barnya n igr ass 
(Eahl:noehZoa ey'u.sgaUi (1.) Beauv.), and 70 to 90 percen t 0 co mrn n lambs...,. 
quar ters (Chenopodium album 1.), nightshade (Solanum spp " ) , and e1: ' ain 
other broadleaf weeds. Phenmedipham, applied to foliage after weeds and . 
suga.r beets have emerged, kills many broadleaf weeds, Excellent weed 
ont r ol from planting to thinning of sugar beets (Per iod I) ,results when 

b t h cycloare and phenmedipham are used. 

Phenmedipham only kills emerged weeds; it has essentiaLly no resi
dual activity in the soil. If any cyc10ate remains in the soil J. t thin
ning Lime, the thinning operation terminates its effect by dispersing 
the treaeed soil and exposing untreated soil in the rows . Consequently, 
the cycloate-phenmedipham program does not control weeds from seeds r.hat 
germinate after thinning. 

Weeds that emerge from thinning to layby of sugar beets (Period II ) 
can be controlled by incorporating trifluralin into the soil wi,th a 
flex-tine mrrow and by additional flex-tine harrowings after applicaticn , 

Trifluralin and the flex-tine harrow do not control emerged weeds 
eff ec tively . Consequently, if too much time elapses bet,ween the appli
cati n of phenmedipham and the application of trifluralin, weeds may 
eme r ge and survive . During this interval, the sugar beets a r e norma l l y 
culth<ated betvJeen the rows, the crop is thinned, and irr'iga t ion ..late r 
i s applied. The time required for these operations may delay the appli
cation o f trifluralin, and a break in full-season weed cont 01 may res Lt c 

An experiment was conducted at Prosser, Washington in 1970 t o evalu
ate several treatment schedules in an effect to prevent a gap in weed 
control between Periods I and II. 

In all schedules, c.ycloate at 3 lb!A was injected into the s oil when 
the sugar beets were planted to form a treated band 4~ inches wide and 
a band of phenmedipham was applied postemergence at lIb/A, Trifl ra1in 
was broadc.ast at 1!2 Ib!A and incorporated with a power dr i ven flex-tine 
harr-ow near thinning time. The soil was harrowed 2 or 3 additional times 
during the 2 to 4 weeks after trifluralin was applied. 

In all s chedules, the herbie-ides controlled weeds effec tively. 
When 10 to 20 days passed between applications of phenmedipham and t r i 
fillralin, some weeds emerged during the interim and escaped con rol o 
When the sugar beets were thinned within 7 days after application of 
phenmedipham, and when trifluralin was applied with i n 2 days aft er thin
ning, all weeds were controlled. 

The treatments were most effective when trifluralin was applied be
f or e the sugar beets were thinned. In such schedules, controlme6sures 
for Period I and Period II overlapped, and a break in weed centro l could 
not occur. Flexibility in timing all operations was incr eased . Thin
ning, inter-row cultivation, and irrigation could be scheduled effi .i.en 1y 
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-
and conveniently without concern for weeds within the rows, because they 
were always under control. (Crops Research Division, Agricultural 
Research Service, U. S. Department of Agriculture, and Washington State 
University College of Agriculture cooperating. Irrigated Agriculture 
Research and Extension Center, Prosser, Washington). 

Preemergence herbicides .on sugar beets, 1969-70. Sullivan, E. F. 
and L. T. Fagala. Logarithmic evaluations of preemergence herbicides 
on sugar beets were made at three locations in Colorado and Kansas. 
The sprayer had a 23.5 ft half-dosage distance. Delivery was 14.1 
gpa in a 7-inch band. Soil (silty clay to clay loam), moisture condi
tions, and infestants varied somewhat among locations and years. Pre
cipitation was supplemented with irrigation to promote germination and 
chemical activity. Plant counts were made five to six weeks after treat
ment which occurred in April. Standard methods were used in application, 
observation and analysis of results. Average data for selected treat
ments are reported herein as percentages of the untreated controls 
(Tables 1 and 2). In general, these results reveal performance to be 
equal to or better than results obtained from preplanting herbicides. 
Preemergence application in furrow irrigated regions offers much promise 
for reliable chemical weeding in the absence of soil incorporation. 
Additional investigations are needed particularly with new compounds 
and combinations including sequence application. (Contribution of the 
Great Western Sugar Company, Research Division, Agricultural Experiment 
Station, Longmont, Colorado. Published with the approval of the 
Director as Abstract No. l2-H, Journal Series). 

Evaluation of postemergence herbicides for weed control in sugar 
beets. Orr, Jack P. ~nd Robert F. Norris. A postemergence trial was 
established in Sacramento County, California to study the effectiveness 
of a late spring application of several herbicides for weed control in 
sugar beets. Treatments consisted of three rows 20 feet in length and 
were replicated four times. The herbicides were applied in 30 gpa of 
water carrier, except for one 90 gpa treatment, on a full coverage 
basis. The treatments were made May 4, 1970 on cycloate treated sugar 
beets in the 2-4 leaf stage. The weed species were in the 2 to 4 leaf 
stage and consisted of prostrate knotweed (PoZygonum avicuZare L.), redroot 
pigweed (Amaranthus retrofZexus L.), barnyardgrass (EchinochZoa crusgaZZi 
L.), mustard (Brassica spp.). and dogfennel (Anthemis cotuZa L.). Tem
peratures the day of the application and days following were in the 
80-85 0 range, 

Phenmedipham at 0.75 lb/A resulted in the best weed control and 
crop tolerance. Higher rates of phenmedipham, although giving better 
weed control, was increasingly toxic to the sugar beets. Increased 
weed control was obtained, without increased crop injury when 90 gpa 
of carrier was used instead of 30 gpa at the 1.5 lb/A rate. Under 
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Table 1. Ab summary of the average effects of preemergence herbicides . at a variable rate 
at Goodland, Kansas and , Colorado, 4, 2 replications each si 

1b/A Pt. Beet Beet 
active retard. s Kochia Other Brdlv. Grass 

Herbi variable ft. % % % % % % % % % 

I-' 
0 
V1 

BAS2430 + CP52223 

BAS2430 + TeA 

CP52223 

BAS 

BAS2430 + endothall-283 

t'yrazon 

8 + 6 

12 + 8 

12 

12 

12 + 8 

12 

6 

53 

62 

65 

62 

53 

47 

64 

17 

14 

42 

16 

14 

17 

30 

80 

75 

75 

81 

81 

80 

99 

100 

95 

88 

82 

88 

97 

91 

98 

64 

89 

79 

94 

94 

100 

64 

77 

96 

87 

85 

86 

73 

80 

100 

84 

81 

95 

96 

83 

88 

93 

84 

92 

95 

90 

99 

91 

80 

80 

36 

95 

93 

91 

89 

87 

82 

64 

Plant counts ft~ untreated 4.6 11. 7 3.7 4.1 3.3 23.5 16.8 40.3. 

Chemical names for coded are: 
• BAS-2430; 2-chloro-N

isonroDvl carbamate, Rl1913. 



Table 2. summary of the average effects of preemergence at a variable rate 
at Ovid and , Colorado, , 1970 each 

Opt. Beet Beet 
active pt. retard stand Kochia Other Brdlv. Grass 

variable ft. % % % % % % % % % 

+ NC8438 12 + 8 75 5 105 94 83 91 100 100 96 

+ CP52223 12 + 4 33 11 80 94 81 89 73 89 95 92 

+ TCA 12 + 15 30 9 90 95 91 91 91 

CP52223 + R1l913 6 + 3 47 17 85 96 70 89 88 90 91 

+ TCA + CP52223 10 + 8 + 2 40 12 93 71 74 91 87 88 88 

+ M3447 12 + 12 41 13 90 76 47 92 91 75 64 70 

+ endothall-283 12 + 8 37 16 101 79 46 84 100 77 38 58 

ft, untreated 7.7 29.4 7.5 6.4 5.5 50.1 27.0 77.1 

, 
, NC8438. 



of this trial better con
which gave poor control at 2.2 

at 0.75 lb/A increased weed 
, however suga:r beet ury was increased. The 

tended to grow out of this initial injury. Pyramin-p1us, although not 
the sugar beets, provided inadequate weed control. The tank-

mix of pyrazon and gave better of knotweed and 
mustard, but was poor on redroot 
The use of oil, Orchex N795; for pyrazon 
plus improved the weed control, of mustard and 

• however the sugar beet stand was reduced EP475 
in this trial, providing better pigweed and mustard control, 
would appear overall no better than In many treatments 
where there was an to sugar beets, 
this and there difference in 

of California Extension 
and the Department, University of 

Davis) Q 

in California, but due to the 
conditions there are still many situations 

herbicide exist. A program is therefore maintained to assess 
new herbicides for and weed control in this crop. 

Two logarithmic screening trials were conducted in 1970. One in a 
loam soil at Woodland, started on May 13 and 14, and one at Tracy 

soil, and started on 16. Both were in
(John Deere curved tooth tiller set 2.5 ) and pre-

emergence a tractor mounted power sprayer, 100 gpa. 
Chemicals, rates, and weed controlled are shown in the 
accompanying table. 

The discussion summarizes some of the 
otherwise noted, all discussion is 

treatments due to their more effective, in 
treatments. 

NC8438 was the most new compound. acceptable 
beet stands gr~wat 10.0 Ib/A or less, and no injury could be detected 
at rates of less than 5.6 Ib in the loam, and at 10.0 Ib/A in 
the . that of , 
but was not as Broadleaf weed control 
was good, rates of from 1.5 to 
2.5 lb/A. This compound, in these ts, appears 
active on redroot 
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Postemergence weed control in sugar beets 

6/12/70 
Sugar beet 

10/30/70 
Sugar beet Knot-

Percent Control 
Redroot· . Dog Barnyard- Yie1~/ Plants 

Treatment Stand Vigor Stand Vigor weed Mustard Pigweed fennel grass (T/A) per acre 

Pyramin plus 80W 10.0 8.0 9.0 9.5 5.3 5.8 7.3 8.0 5.8 21.1 25,454 
12 1b product/A 

Pyrazon 80W 4 + 9.8 8.5 10.0 10.0 7.5 7.3 6.3 6.5 4.3 33.6 29,090 
Da1apon 2.2 85% Salt 

Pyrazon 80W 4 + 8.8 5.4 7.0 8.6 6.5 8.8- 7.3 8.5 5.3 19.0 20,000 
Da1apon 2.2 + 
Orchex 1.5 gpa 

phenmedipham 1.3E 0.75 9.3 8.3 10.0 10.0 7.8 6.8 7.3 9.S 7.5 31. 0 34,090 

t-' phenmedipham 1.3E 1.5 7.3 4.3 6.4 9.1 8.1 8.8 7.6 9.8 8.5 21.0 18,181
0 
(Xl 

phenmedipham 1.3E 3.0 5.S 2.8 7.9 8.8 8.8 9.8 8.1 10.0 7.5 20.0 22, 272 

phenmedipham 1.3E 0.75 7.8 6.0 8.S 9.3 7.5 9.3 7.5 9.8 8.3 22.0 25,000 
+ Da1apon 2.0 85% Salt 

EP475 1.3E 0.75 9.2 7.7 10.0 10.0 7.0 8.7 8.7 7.2 6.5 26.0 32,727 

EP475 1.3E 1.5 8.2 4.7 7.7 9.3 7.8 9.7 8.2 9.5 7.2 23.0 28,636 

phenmedipham 1.3E 1.5 7.2 6.2 7.7 9.0 8.3 9.2 8.5 10.0 9.2 25.0 21,818 
90 gpa 

Check 10.0 10.0 10.0 10.0 0 0 0 0 0 25.0 28,181 

~/No significant difference in yield at the 5% level. 



M3447 needed incorporation to produce any useful effec.t. I twas 
fairly selective on the sugar beets, but did not provide par ticularly 
good weed control. It definitely appeared weaker on broadleaved weeds. 

CP52223, as in previous years, gave excellent ba:cnyardgrass control 
and good broadleaf control, except for purslane in the clay soil . It 
was injurious to sugar beets at the higher rates, but due to the l ow 
rates required for good weed control would be selective on sugar beets, 
It was the only chemic.al that showed appreciable ·activity used pre
emergence under the conditions of these trials. Mixing pyrazon with 
CP52223 1:1 reduced the overall effecLiveness · of the l a tter. Sugar 
beet injury was less, but so was weed control. No explanation can be 
given for this. 

Cycloate provided good grass control at 2.5 lb/A in the light soil, 
but required 4.5 to 5.0 Ib/A in the clay soiL Sugar beet injury was 
not severe. Using a 2:1 package mix of cycloate:EPTC markedly increased 
sugar beet injury; it also improved weed control. 

Pyrazon gave essentially no grass c.ontrol, but at the 4.0 lb / A rate 
did provide good broadleaf weed concrol. Sugar beet injury was not ex
cessive. BAS3501 did not appear to offer any advantage over pyy'azon 
in these trials. 

RH315 and BAS3870 were not selective on sugar beets . IMC3950 gave 
only weak weed control, and appeared to be better preemergence tha.n 
preplant incorporated. 

Ratings were .made at both 3 and 4!z weeks f r om treating at Tracy. 
Cycloate ratings declined slightly during this period . Weed cont ro l 
with CP52223 and NC8438 remained constant or imp roved . (Department 
of Botany, University of California , Davis). 

Logarithmic screening trials - sugar beets 

Woodland trial 
6/10/70 

Tracy trial 
8/ 1.7 / 70 

95% control 95% c.ontro1 
Barn

- ~,,-,,"-~--"-~-. --

Barn-

Herbicide Rate 
Beet 
stand. 

yard 
grass 

Pig-
weed 

Beet 
stand. 

yard 
grass 

Pig
~veed 

Purs
lane 

Pyrazon 16 PE 
PP 

14.6 
9.0 

14.6, 
12.0 

10, 0 16 . 0 
16.0 

16.0 
16.0 

16.0 
2. 3 

13.3 
3. 2 

Cyc10ate 16 PE 
PP 

14.0 
11. 5 

7,6 
2 , 4 

4 . 5 16 , 0 
13.3 

15 . 3 
5.3 

6 . 6 
3.5 

9 . 6 
7. 6 

Cyc1oate/ 
EPTC 

16/ 
8 

PE 
PP 

15,0 
4.3 

5 . 1 
1.0 

6 . 5 16.0 
3.8 

11.5 
1.2 

10.6 
1.2 

11 . 5 
2.2 

CP52223 16 PE 
PP 

5.8 
3.3 

2.6 
1.0 

3.0 
105 

16.0 
11.1 

11. 8 
0 , 5 

5.9 15.5 
3.2 10.0 
(continued ) 
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Woodland trial Tracy trial 
6/ 10/70 8/17/70 

95% c.ontro1 95% control 
Ba rn Barn 

Beet yar d . Pig- Beet yard . Pig- Purs-
Herbicide Ra_te stand. grass weed .. stand. grass weed _ lane 

CP522231 16/ PE. 9.5 5 . 3 3.0 16~0 . 12.6 10.0 8.6 
pyrazon 16 PP 5.0 1. 8 . 108 . 11.5 5.3 6.5 4.8 

M3447 16 	 PE 16 , 0 15.6 11.0 16.0 15.3 13.3 16.0 
PP 6.6 3.8 2.2 15.3 2.5 13.3 16.0 

M34471 16/ PE l3.6 13.4 l3.0 16.0 15.6 10.3 l3.3 
pyrazon 16 PP 9.6 10.6 3.6 13.3 4.0 4.5 4.3 

BAS3501 H 16 	 PE 16.0 16,0 7.5 16.0 16.0 11. 0 10.3 
PP 6.5 7.3 16.0 13.3 7.7 4.0 

BAS3870 16 	 PE 6.6 10.0 2.7 15.0 9.6 10.0 8.4 
PP 1.5 1.3 1.5 8.0 2.6 5.0 3.5 

BAS3870/ 41 PE 15.3 16.0 7.0 16.0 15.3 15.3 13.0 
pyrazon 16 PP 9 . 0 9.0 11. 3 8.6 4.0 5.1 

NC8438 16 	 PE 14,0 11,0 2.6 14.3 12.0 3.6 3.0 
PP 9.6 2,8 1.0 12.6 5.6 2.6 1.8 

RH315 16 	 PE 5.0 12 . 0 1.5 
PP 1.2 2.6 

IMC3950 16 	 PE 16.0 10.6 5.8 9.5 
PP 15.3 15.6 13.6 14.0 

Untreated PE 16,0 16.0 9,,0 16.0 16.0 14.6 16.0 
Check PP 16.0 16.0 15 . 0 16 . 0 16.0 14.6 16.0 

All data are mean of 3 replications, 

PE - preemergence application; PP - prep1ant incorporated application. 

Beet st:and is Ib/A be1o,,] \\1hich stand v.laEl commercially ac.ceptable 

95% weed control is Ib/A Bbove i,rhich weed control was 95% or better. 

Rate - i s Ib/A star'ting x-ate. 


Soil bioassuys for soil residual activity of herbicides used for weed 
control in corn and milo. Norris, Robert F. The types of rotations used 
in California result in c r ops such as cereal grains, sugar beets, tomatoes, 
etc. following a crop of corn or milo , The longer persistent herbicides 
conunonly used in these crops in othe-r parts of the country can result in 
injury to these succeeding crops. This necessitates that the possibility 
of soil residual activity of corn or milo herbicides be investigated. Bio
assays provide one method of obtaining this needed information. 
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Soil was collected from field t rial sites a t the end c t he cropping 
season; a fter harvest, but bef ore discing OT ploughing o The Sr:anis aus 
trial was applied pas temergence t o a milo c:cop on a heavy clay s ol t 0 

Irriga tion was by furrow. Samples wer e 2 in . deep fr-om the t p of the bed; 
the point consi dered most likely t o conta in r esidues under fu r r ow ~ rrig&ted 
conditions. The Contra Costa trials was app l i ed p r eplant incorp o r ated 
(3 in . deep) to corn in a clay s 11; again fu r r ow i r r iga ted. So L samples 
were similar to those from the Stanislaus t riaL The Sut te r: L r"ia ~, was 
applied postemergence to milo on an alluvial silty soil , whi h was neer 
surface irrigated; the soil su r f ace'remained dry between treatment and 
harvest except for one very light shower.- The surface 2 i n . c f s 11 were 
collected for bioassay. A delay f 2 co 6 weeks oc urred between sample 
collec tion and greenhouse bi oassay . The s oil was s 'r e ened to r emo e 
debris and placed in 4 in. deep meta l flats . Subi rr i ga t i n wa s employed 
to minimize leaching . The tes t plants were allowed 1; 0 grow f r f ur weeks o 

Atrazine, at the rates tested, showed s uff icient r esidual 'aecl l t y in 
the soil at the end of the crop season to injur e a l l tes c species, except 
wheat which was only signifi cantly reduced after 3.0 Ib / A t.reatment s . X7 7 
of Orchex N795 in the origi nal spray mix did not seem t o influ.ence at(azine 
soil persistence. 

GSl4260 did not show signifi ant residual effec ts except on sugar 
beets at 3.0 and 4.0 Ib/A " This was considered par 't icula rly signi h c.an t 
for soil from the Sutter t ria l wi rh its l ack of s oil m015 t u .~ e a e the 
surface during the cropping season. 

Alach1or , butylate dud SDl54l8, at the r a tes tes t ed, did no sh.::w 
any residual effects at the time of s ampling. S6115 did show definit.e 
activity r emaining, although not qui t e equa l t o that. o f 2t r az:ine , 

Bioassay plants in severa l of the he r bicide, t r eated so i l s g r ew 
significantly (0.05 level) better tha n those in the nontr eaced checks . 
This increa sed growth was easily detected by eye when t he plan t s were 
growing, in addition to being re f lected in the data f or fresh weigh t 
per plant . Examples of this were seen for t ama toa.s in GS14260 h -om 
Stanislaus; tomatoes, in ala chlor, butylate, SD154l8 and GS14260 t rom 
Contra Costa, and sugar beets i n al a hlor, butylate and SD154 18 
treated soil from Contra Costa. No attempt has been made t o dete rm1n e 
the cause(s) for such an incr ease. (Department of Bot any, Univer si t y 
of California, Davis). 

Evaluation of herbicide combinations in field , C ~n i~, _Wy.~gJin...& " 
Lee, G. A:-,--~':f: -Aifey',- -and '-~-J5i~Kukas , A corn he rbicide t r i al was 
established to evaluate several ombi nations of he Ybi i des ' nde r' Wy: :::mi ng 
climatic, conditions . Preemer gence trea tments wer e r ep l i ca ted t hree til.es 
and applied on May 11, 1970. All treatment s~ unless speci l ed, were 
incorporated t o a depth of 1 to l~ in . by going ov er t he t rea:t ed ar ea 
twice with a flextineharrow . Her bicides wer e appl i ed i n 40 gpa (d wa t. e r , 
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Soil residual bioassay 

Kidney beans Radish Tomato Sugar beet Wheat 
Rate Plant Fr wt Plant Fr wt Plant Fr wt Plant Fr wt Plant Fr wt 

Herbicide lb/A no. /planJ:. no. . /plant. no. ./plant.. no. _/plant. no. /plant. 

Stanislaun - 1968. Treated 7/5/68, soil samples collected 11/1/68 (3 replications). 

atrazine 3.0 18 2.64a 4 0.03a o O.OOa o O.OOa 16 0.07a 
atrazine - 0.5% X77 3.0 18 2.37a o O.OOa o O.OOa o O.OOa 17 0.04a 
atrazine - Orche~/ 3.0 17 1. 74a o O.OOa o O.OOa o O.OOa 17 0.02a 
GA244 3.0 17 2.43a 4 O.Osa o D.OOa o O.OOa 16 0.07a 
GS14260 3.0 20 5.47b 17 0.84b 20 0.3lc 2 0.12b 17 0.53b 
Untreated check 18 4.84b 19 0.76b 20 0.19b 10 0.34c 18 0.49b 

Contra Costa - 1969. Treated 6/19/69, soil samples collected 10/18/69 (3 replications). 

i-' 
i-' 
N 

atrazine 
alachlor 
butylate 
SD154l8 
GS14260 
S6ll5 
Untreated check 

2.0 
4.0 
4.0 
4.0 
2.0 
2.0 

12 
12 
12 
12 
12 
13 
12 

7.04a 
8.67abc 

10.96c 
9.03abc 
9.62bc 
7.20ab 
7.s9abc 

24 
37 
37 
36 
41 
25 
39 

0.27a 
1. 03b 
1. 39b 
1. 20b 
1.09b 
0.45a 
1.00b 

29 
36 
35 
40 
35 
32 
38 

0.08a 
O.21cd 
0.26d 
0.22cd 
0.19cd 
0.13ab 
0.15ab 

6 
36 
43 
39 
37 
17 
39 

O.lOa 
0.3lbc 
0.32bc 
0.35c 
0.24abc 
O.lOa 
0.19ab 

30 
26 
33 
25 
30 
24 
25 

0.40a 
0.5la 
0.54a 
0.56a 
O.sla 
0.39a 
0.35a 

Sutter - 1969. Treated 7/9/69, soil samples collected 10/29/69 (4 replications). 

atrazine 1.0 12 8.62a 26 0.52a 21 0.12a 13 O.lOa 30 0.40a 
GS14260 2.0 12 9.83b 35 1.89b 38 0.29b 33 0.3lb 28 0.56a 
GS14260 4.0 12 9.35b 38 1.53b 35 0.28b 22 0.16a 26 0.57a 
Untreated check 12 10.00b 36 1. 78b 33 0.35b 29 0.30b 35 0.5la 

l/Orchex N795 used at . 1.5 gp.a 
All data are means of the indicated number of replications. Data within a column and date followed by 
different letters are significantly different at the 0.05 level. 



carrier on a full coverage basis. The study site consisted of 8 sandy 
loam soil containing 70.8 percent sand, 10.5 percent sill::, 18.7 percent 
clay and 1.26 percent organic matter:. The weed pepula ' i on was black 
nightshade (SoZanum nigrum 1.), redroct pigwe.ed (AmaPanrhus retrofl eXU8 
L.), common lambsquarter (Chenopodium atbum 1.), ko hia (Kochi ,a scoparia 
(L.) Roth), purslane (PortuZaca oZerQcea 1.) and green l' xtail (Se t ar i a 
viridis (1.) Beauv.). Percent weed control wa s obt ained by c.·' t ual counts 
of individual weed species and c.ompared to the number of plant present: 
in the nontreated check. 

Bladex + bucylate at 2.0 + 3.0 Ib/A and Bladex + ala chlor at 1.5 
+ 2.0 lb/A resulted in 99.9 percent total aVE.;age ccnt:rol ; however, t:he 
Bladex + alachlor at 1.5 + 2 . 0 Ib/A treatment reduced the corn stand 
to 87.8 percent of the check Crable). There were eight additiona l ccm
bination treatments which resulted in 99 . 0 per cent 1· better total 
average control of the weed species present. Although the 10 treatments 
which gave 99.0 percent or better t otal aver age cont eol elimin&.tect nearly 
all of the broadleaf weed spectrum, none oi these 10 combination achieved 
100 percent control at green foxtail. GS13529 + alachlor 6t .75 + 1.5 
lb/A was the only combination which elirilinated all the grassy weeds pr.esent. 
All treatments except atrazine + simazine at .37 + .37 Ib / A gave 90 . 6 
percent or better control of green f oxtail. Co r n stands were reduced t o 
87.8 percent, 84.6 percent and 86.3 percent by Bladex + alachluy at 1.5 
+ 2.0 lb!A, atrazine + simazine .37 + .27 1b/ A and GS13529 + alachlor 
at .75 + 1.5 lb!A, respectively . 

This study illust ra tes the effectiveness of herbicide ccmbinatlcns 
for weed control in field corn. The reduced ral::es of indi vidual residual 
herbicides decreased the potential or phytotoxic damage to subsequent 
susceptible crops while effectively controlling a b:roa.d spect r um ( 1 

weed species. (Wyoming Agricultural Expe·riment Station, Laramie, SR-28S) . 

Weed control in corn in Wyoming. Lee, G. A., H.P. Alley and R. D, 
Kukas. Studies were conducted at the Torrington Agricx:lt.uTal Substation 
to determine the performance of indlvidual her-bicides in field corn under: 
Wyoming climatic conditions. The pr"eemergent treatments were established 
on May 11, 1970. Each treatment was repli ated three times a.nd inc r 
porated to. a depth of 1 to 11:2 in. with a flextine mrro\oJ unless otherwise 
specified. The herbicides were applied in 40 gpa of water carr ier. The 
weed population consist:ed · of black nightshade (Solanwrr n-ZgY''Wn L), red r-oo t ·· 
pigweed (AmaranthusY'etrof'texus L.),. kochia (Kochia scopari a (L) Roth) , 
cornman lambsquarter (Chenopodium album L.), purslane (PortuZaoa a l eraceae 
L.) and green foxtail (Setari .a vi rid<s (L.) Beauv n). Weed cen trol wa s 
determined by ccunting individual weed species in em area 5 t t . x 6 in, 
over the corn row and comparing to numbers of we.eds in the ncn t r eated 
check plots. 

Bladex at 3.0 lb!A, Outfox at L 0 lb/A and atrazine flowable t emu
lation at .75 lb/A resulted in 99.2 percent, 99.1 perc.ent and 98.6 per
cent total average c.ontrol of weed species present, respectively (table), 
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Percent control of weed with herbicide comhinationsin field corn 

Bladex + te 2.0 + 3.0 100.Oa 100.Oa 100.Oa 100.Oa 100.Oa 100.Oa 99.3a 99.9 2 

Bladex + alachlor 1.5 + 2.0 87.8b. 100.Oa 100.Oa 100.Oa 100.Oa 100.Oa 99.7a 99.9 1 

Bladex + alachlor 2.0 + 2.0 .3a 98.5a 97. 100.Oa 100.Oa 100.Oa 95.0a 98.5 12 

Bladex + atrazine 1.5 + .5 94.4a 100.Oa 100.Oa 100.Oa 100.Oa 100.Oa 98.3a 99.7 4 

Bladex + 1.5 + 3.0 93.6a 100.Oa 100.Oa 100.Oa 100.Oa 100.Oa 94.7a 99.1 9 

alachlor + atrazine 1.5 + .75 97.4a 100.Oa 100.Oa 100.Oa 100.Oa 100.Oa 99.0a 99.8 3 

+ atrazine 2.4 + 1.0 94.9a 99.la 100.Oa 100.Oa 100.Oa 100.Oa 91.0a 98.3 14 
I-' 
I-' 
.p + atrazine 2.4 + .75 .9a 100.Oa 100.Oa 100.Oa 100.Oa 100.Oa 90. 98.4 13 

atrazine + simazine .37 + .37 84.6b 91. 5a 97.6a 100.Oa 100.Oa 100.Oa 72.5b 93.6 17 

atrazine + simazine .5 + .5 9l.0a 99.7a 100.Oa 100.Oa 100.Oa 100.Oa 94. Sa 99.0 10 

GS135 + .75 + 2.4 91. 7a 93.7a 86.5a 100.Oa 100.Oa 100.Oa 91.la 95.2 16 

GSl3529 + alachlor .75 + 1.5 86.3b 97.6a 100.Oa 100.Oa 100.Oa 100.Oa 98.7 11 

+ .5 + 3.0 95.9a 100.Oa 100.Oa 100.Oa 100.Oa 100.Oa 97.3a 99.5 7 

Outfox + 1.0 + 2.0 92.3a 100. Oa 100.Oa 100.Oa 100.Oa 100.Oa 96.4a 99.4 8 

Outfox + alachlor .5 + 2.5 93.6a 96.7a 88.9a 100.Oa 100.Oa 100.Oa 93.9a 96.6 15 

Outfox + alachlor 1.0 + 2.0 n.Oa 100.Oa 100.Oa 100.Oa 100.Oa 100.Oa 97.9a 99.7 6 

with the same letter are not different at the .05 level. 

!!../ 2-rh loro-4-rvC'1onronv1 rim:i nO'-fi"'iFmnronvlrimi no'-l ,3, 5-triazine. 

2 2-(4-chloro-b-ethvlamlno-s-trlazin-L-vlamlnol-Z-methvloroo1on1trlte. 
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Bladex at 3.0 lbiA, the three formulations cf atr&zine at ,75 Ib j A and 
Outfox at .5 lb/A and 1.0 lbiA eliminated all broadleaf weed species 
present. Comparisons of 8traz ine formu l a tions indicates that the flow
able fcrmulation designated 8S blue top resulted in slightly better 
total average weed control than either the flowable f ormulation designated 
as white top or the standard~\Tettable powder. The blue top formula tion 
was the only a trazine treatment which gav e a ceptable contr01 gr een 
foxtail. Bladex at 1.5 Ib/A. 2.0 lb/A a nd 3.0 Ib/A gave 97.7 percent, 
98.2 percent and 99.2 percent tcc&l ave rage control of the weed species, 
respectively. The inSignificant differ ences existing between the 1.5 
lb j A and 3.0 lb/A rates indicate that the higher rate is nct necessa r y 
for effective weed control on sandy l oam s oils in Wyoming. Although 
both rates of Outfox ~~ere effective on the br oadleafed weed spe tru.m, 
the 1. 0 Ibl A rate was required to give above 90 percent control of gr een 
foxtail. Propachlor at 5.0 Ib/A did not effeccively control black night
shade, redroot pigweed, common lambsquarter, or purslane, Alachlor at 
2.5 Ib/A did not result in accept able control of common lambequarte:r. 
GS13529 at 1 . 5 1b/A was required t o give effective total average cont r ol 
of che weed species present. Butylate a.t 4.0 lb/A was weak on black 
nightshade, redroot pigweed and gr een f oxtail. Bay884l0 at .25 Ib!A, 
.50 IblA, and 1. 0 Ibi A resulted in progressively sev ere phytotoxic 
symptoms to the corn plants. Plots trea.ted with the 1.0 Ib/A rate 
contained only a 56 03 per-cenc stand of corn and the remaining plants 
were severely necrotic and stunted . (Wyoming Agr icultural Experiment 
Station, Laramie, SR-287). 

Activation of alachlar for annual grass control in corn. Colbert, 
D. R., Floyd O. Colbert and Arnold P. Appleby. In 1970 L~)O sweet. corn 
experiments were established in Western Oregon co evaluate the effec tive
ness of alachlar for control of annual gra sses using Japanese millet 
(Echinochloa frumentacea) as the test species. Al achlor was applied 
in both experiments at three rates 1, 2, and 3 lb ai/A. 

In the first experiment alachlor was applied under the following 
conditions: (1) application on a wet soil surface versus a dry soil 
surface, and (2) two methods of applic a tion (p r eemergence versus incor 
poration). Approximately 0.33 in . of water was applied by a garden 
sprinkler to the soil surface in the wet treatments pTior to the appli 
cation of alachlor . Two methods of incor poration were used. Shallow 
incorporation was accomplished ~,oJi th a spiketccth harrow co a depth of 
one in . A rototiller was used for incorporation t o a depth of three 
in. Approximately l~ in. of sprinkler irrigation was applied ~hree days 
after the herbicide application . 

Summary of Results 

Dry Soil Surface - Incorporation of aiachlar at the 1 and 2 lb b.~iA :rate 
by harrowing was slightly better than rototilling to a depth of three 
in. At the 3 lb ai/A rate they "rere comparable. When applied pre
emergence, the 2 lb ai/A rate gave satisfactory millet control with ex
cellent control at the 3 Ib ai/A rate. 
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Percent control of weed with herbicides in field corn 

1.5 98.2a 97.6a 100.0a 100.0a 100.0a 90. 97.7 6 

B1adex 2.0 98.7a 99.1a 97.6a 100.0a 100.0a .93.3a 98.9a 98.2 4 

3.0 95.5a 100.0a 100.0a 100.0a 100.0a 100.0a 95. 99.2 1 

5.0 93. 65.4b 50.0b .2c 100.0a . Db 95.2a 66.6 18 

a1ach1or 2.5 91.0a 95.2a 100.0a 83.3a 100.0a 100. Oa 97.1a 95.9 9 

atrazine .75 92.3a 100.0a 100.0a 100.0a 100.0a 100.0a 91.4a 98.6 3 

I-' 
I-' 
0'\ 

atrazine 

atrazine 
P. Form.) 

.75 

.75 

96.2a 

94.9a 

100.0a 

100.0a 

100.0a 

100.0a 

100.0a 

100.0a 

100.0a 

100.0a 

100.0a 

100.0a 

79.7b 

72.1c 

.6 

.4 

7 

10 

.75 91.0a . Db 64.3b .7b 100.0a 66.7b 73.3c 72.2 16 

GS13529 1.5 96.2a 99.7a 86.5a 100.0a 100.0a 100.0a 91. 9a .4 8 

1.0 .3a 85.8a .5b .7b 66.7b .7b 83.9b 71.5 17 

AC78126 2.0 .5a 93.5a 64. 95.2a 93.3a 100.0a .9b 87.9 12 

.5 94.9a 100.0a 100.0a 100.0a 100.0a 100.0a 88.9a 98.2 5 

Outfox 
~ I 

1.0 92.1a 

86.5a 

100.0a 

63.5b 

100.0a 

61. 

100.0a 

100.Oa 

100.0a 

100 Oa 

100.0a 

100.0a 

.7a 

93.2a 

99.1 

86.4 

2 

14 
.50 .9b 54.1b .lb 100.0a 100.0a 66. 93.6a 78.6 15 

(methylth1o-as-tr1aZ1n-)-{4H)-one. 



Wet Soil Surface - At the 1 lb ailA rate, alachlar applied preemergence 
or incorporated by harrowing gave good millet con troL EXC:.ellent con
trol was obtained from the 2 and 3 lb ai / A rate of al a. hlor when a,pplied 
either as a pr eeme't:'gence treatment or incorporated. 

In the second experiment alachlor was evaluated under these condi
tions (1) preemergence versus incorp0 r"ation by xototilling tc a depth 
of 2 in., and (2) timing of first irrigation after he"t'bicide application , 
Sprinkler irrigation was applied three days versus twenty days att.e! 
herbicide application. The amount of moisture applied was 1!z in , 

Summary of Results 

Irrigation three days after alachlor appli'catian - Preemergence appli,
cations of alachlor at the 1 Ib ai/A tate gave satisfactcTymillet 
control with the 2 and 3 lb ailA rate giving excellent control. In
corporation by rototilling to a depth of two in " gave excellent millet 
control with the 2 and 3 Ib aiiA rate. While the 1 lb ai/A rate gave 
poor control. 

Irrigation twenty days after alachler application - Because of late 
herbicide activation, all preemergence applications of alachlor resul t ed 
in poor millet control. Incorporation of alachlor at the 2 and 3 Ib 
ai/A rate by rototilling to a depth of two in, gave excellent millet 
control. (Fann Crops Department, Oregon State University, Corvallis ) . 

Effect of various mechanical incorporation methods on the activity 
of field bean herbicides. Lee, G. A., H. P. Alley and G. A. Stephensc n., 
A study was initiated at the Torrington Agricultural Substation to 
detennine the most effec tive mechanical incorpol'ation method and / or 
methods for the herbicide or combination of herbicides being utilized 
for weed control in field beans , The location consisted of a sandy loam 
soil (70.S percent sand, 10.5 percent silt, lS.7 percent c,lay and 1025 
percent organic matter). Herbicide treatments were applied with a truck 
mounted sprayer which delivered IS gpa of water carrier. The experiment 
was arranged in a split plot design with the her bicide treatments as 
whole plots and the incorporation methods as split plots. Incorporation 
methods were: springtine harrow, spiketooth harrow, tandom disc, tread 
mulcher and power incorporator. All tools were operated at four mph ex
cept the power incorporator unit which was a rototiller mounted on a 
small garden tractor. All plots were incorporated twice in a parallel 
direction. Herbicides were applied May 19 and field beans were planted 
May 20, 1970. All implements incorporated the he-;rbicide to a depth of 
1\ to 2 in. except the disc which incorporated the herbicide 3 to 4 in. 
deep. Depth and placement of herbicide was checked with fluorescent 
dye. Herbicide treatments were: trifluralin at 0.5 Ib!A, nitralin 0.75 
lb/A, ACP 70-25 at 1.0 and 2.0 Ib / A, EPTC at 3 . 0 Ib/A, ACP 70-25 + EPTC 
1.0 +2.0 Ib/A, nitralin + EPTC 0 . 75 + 2.0 IbiA, trifluralin + EPTC 
at 0 , 5 + 2.0 lb/A. \<Jeed control evaluations were made by counting four 
quadrats 5 ft. x 6 in. in each plot on June 25, 1970. Late visual obser
vations were made July 2S. Yields were taken on August 27, 1970. The 
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weed population consisted of black nightshade (Solanum nigrum L.), red
root pigweed (AmaranthuB retrofleXUB L.), common lambsquarter (Chenopo
dium album L. ), green foxtail (Setari a viridi s (L.) Beauv.) and others 
which were a lesser population of kachia (Kochia scoparia (L.) Roth), 
wild buckwheat (Polygonum convoZvuZus L.) and common purslane (Portulaca 
aleracea L.). 

The tread mulcher and power incorporation of trifluralin at 0.5 
lb/A resulted in the best total weed control (table). The springtine 
harrow and tandom disc were the least satisfactory methods of incorpor
ation as reflected in the total weed control. The best weed control 
obtained with nitralin at 0.75 lbjA was in plots incorporated with the 
tread mulcher. The springtine harrow and power incorporation gave 
nearly the same results with 85.6 and 83.4 percent total weed control. 
The disc was the least acceptable method of incorporating nitralin. 
All methods of incorporating ACP 70-25 at 2.0 lb/A gave satisfactory 
total weed control. The herbicide was applied at a sufficient rate so 
that the dilution effect from the disc or shallow placement by the spring
tine harrow and spiketooth harrow were not a critical factor in total 
weed control. However, ACP 70-25 at 1.0 lb/A incorporated with the 
tread mulcher or springtine harrow gave 95.7 percent or better total 
weed control. The other methods of incorporation resulted in appreci
ably less total control of the weed species present. Excellent overall 
control was obtained with EPTC at 3.0 lb/A, nitralin + EPTC at 0.75 lb/A 
and trifluralin + EPTC at 0.5 + 2.0 lb!A with all methods in incorpora
tion. The tandom disc incorporation of ACP 70-25 at 1. 0 + 2.0 lb!A 
resulted in practically no control of black nightshade which is reflected 
in the total weed control. However, all other methods of incorporation 
of ACP 70-25 + EPTC at 1.0 + 2.0 lb!A gave 95.4 percent or better total 
weed control. (Wyoming Agricultural Experiment Station, Laramie, SR-286). 

Effect of eight herbicide treatments and five incorporation methods on field 
bean stands and percent weed control 

Total 
Rate Bean Night- Pig- Lambs Greert Avg. 

Treatment lb/A stand shade weed quarters Others foxtail control 

trifluralin 
springtine 
disc 

0.5 
88.0 
98.4 

31. 9 
22.0 

95,0 
93.4 

96.4 
99.2 

78.3 
80.8 

53.3 
37.8 

71. 0 
73.7 

spiketooth 
power 
tread mulcher 

98.4 
100.0 

94.6 

26.6 
39.3 
33 ,, 2 

97 , 8 
99.0 
96.6 

99.4 
100.0 

98.8 

98.0 
100.0 

95.0 

65.9 
96.8 
99.7 

77 .5 
88.4 
85.0 

nitralin 0.75 
springtine 
disc 
spiketooth 
power 
tread mulcher 

100.0 
89.0 
98.4 
92.2 

100.0 

31.3 
12 , 3 
19.9 
17.4 
45 . 6 

100 . 0 
96 . 3 
98.8 

100.0 
98.8 

99.4 
99.7 
99.0 

100.0 
100.0 

82.9 
82.9 
95.0 

100.0 
94.8 

96.0 
88.8 
77.4 
99.4 
99.9 

85.6 
71. 0 
78.8 
83.4 
88.0 

(continued) 
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Total 
Rate Bean Night- Pig- Lambs Green Avg , 

Treatment 1b/A stand shade weed quarters Others fo xtail cont rol 

ACP 70-2s!! 1.0 
springtine 100.0 81. 2 97.7 100 , 0 100 , 0 9 70 6 95. 7 
disc 96.9 21.2 98 . 7 100 , 0 100 . 0 95 . 3 83 c5 
spiketooth 93.8 75.7 96 , 4 100,0 88,8 48 . 6 8109 
power 96.6 47.3 97.5 100 . 0 93.8 90 . 7 85.8 
tread mulc.her 100.0 91. 9 97.9 100 ,, 0 100 , 0 97.3 91.4 

ACP 70-25 2.0 
springtine 96.9 92 .3 100.0 100 . 0 100 , 0 98 . 0 98 . 1 
disc 98.4 66 . 4 100.0 100.0 100 . 0 98.8 93 . 0 
spiketooth 96 . 9 91. 7 97.8 100 . 0 100 , 0 93.9 96 . 7 
power 85.8 80.8 98 , 2 98 . 8 93 . 8 100 . 0 94.1 
tread mulcher 93.3 92.3 96 .7 100 . 0 100.0 96 . 3 96.6 

ACP 70-25 + EPTC 1.0 + 2.0 
springtine 95.3 80.3 98 . 4 99 .2 100 . 0 99 , 0 95 . 4 
disc 93.5 6.3 96.2 98.2 99 .7 90.8 78 . 2 
spiketooth 90.6 97.6 97.4 98 . 8 100 . 0 96 . 2 98.0 
pO,ver 100.0 84.1 99 . 2 100 . 0 98.8 99. 7 96.3 
tread mulcher 86.2 96.8 100.0 100 , 0 100.0 100 . 0 99 , 4 

nitra1in + EPTC .75 + 2.0 
springtine 89.1 100.0 100.0 100.0 95 . 0 100.0 99 . 0 
disc 96.9 96.9 99 . 1 100 . 0 100 , 0 99 . 7 98.2 
spiketooth 98.5 100 , 0 100 . 0 100 . 0 100.0 100.0 100 ,, 0 
power 100.0 100,0 100 , 0 100 . 0 100 . 0 100,0 100.0 
tread mu1cher 93 ,4 100 . 0 100 . 0 100 00 100 00 97. 4 99 . 5 

trifluralin + EPTC .5 + 2.0 
springtine 96.9 100.0 100.0 100.0 100 . 0 100 . 0 100.0 
dis c 92 . 2 95. 4 100 . 0 100.0 90 . 0 100.0 91· 1 
spiketooth 100.0 100.0 100.0 100.0 93.8 100.0 98 , 8 
power 92.2 98.4 100.0 100.0 79.0 100.0 95 . 8 
tread mu1cher 88.6 98 , 7 100 . 0 100.0 100.. 0 100.0 99 ; 

EPTC 3.0 
springtine 96.9 100 . 0 100.0 100 , 0 100.0 100 . 0 100 eO 
dis c. 98.4 96.8 98.8 98 . 0 97.9 99.4 98. 4 
sp i ketooth 100.0 100 . 0 99.0 98 . 9 100.0 98 . 5 99 ,, 3 
power 96.9 95.1 98.8 100.0 100 . 0 100 . 0 98 .8 
tread mu1cher 100.0 99.0 100.0 100 . 0 100 . 0 99 , 3 99.7 

!/Name unavailable. 

Nightshade control in lima beans. Agamalian, H, Continuous appli 
cation of currently r egister ed herbicides for lima beans have resulted 
in serious hairy nightshade (Solanum sarachoi des Sendt.) population. 
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the field moisture 
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of 2-3 in. and 

3 in. 
and \Vere furrow 

s 
control of 

loam: 
O.H. 

the fordhook lima beans 

Principle weeds in this study were 
mustard. 

with several herbicides have 
this weed. 

35 
The herbicides 

The beans 

three weeks 


, pigweed, and 

N- (1 ,..L -<~..LH'''' )-3,5-dichlorobenzamide, 
resulted in a high in the control of 

table lima bean was evident at rates and methods 
used in these Combinations of trifluralin plus RH315, 
trif1ura1in alach1or, and trif1uralin offer 

The following 
and harvested 

Ext. Service, 

Table 1. Evaluation of herbicides for the control 
of in lima beans 

for a 
data 

wide spectrum weed control in lima beans. 
control, crop ury, 

California, 

1. Treflan 3/4 1.98 1. 51 6.0 0 

2. Furloe 4 2,22 1.60 8.5 0 

3. Furloe + Tref1an 3/4 + 4 2.18 1.49 8.5 0 

4. Fur10e 8 2.35 1.51 9.0 0 

5. Lasso 2 2.22 1.57 7.0 0 

6. Lasso 4 2.41 1.58 9.2 0 

7. Lasso 8 2.14 1.43 8.5 0 

8. Lasso + Treflan 2 + 2.12 1.64 8.5 0 

9. Lasso + Tref1an 4 + 3/4 2.32 1. 56 7.5 0 

10. R7465 2 2,15 1.54 3.5 0 

II. KERB 4 2.07 1.52 9.0 0 

12. R7465 4 2.23 1.50 2.5 0 

13. KERB 2 2.18 1,59 9.0 a 
14. Preforan 2 2,18 1.54 6.5 a 

) 

120 



Yield Yield 
green white Weed Crop 

Herbicide 1b/A ton/A ton / A 7/22/70 7/22 / 70 

15. Prefor-an 	 4 2 . 02 1.43 7.5 o 
16 . P1anavin 	 3/4 2.20 1. 67 1.0 o 
17. Lasso 	+ P1anavan 2 + 3/4 2.52 1.66 'l.5 o 
18. Control 	 o 1. 80 1.51 5.0 o 

Major weeds: Hairy nightshade, pigweed, 1ambsquarters 

Table 2. 	 Evaluation of preplant incorporated herbicides for the 
control of nightshade in lima beans 

Yield 
11117/70 Weed Crop 

Herbicide lb/A ton/A 7/22/70 7/ 22/70 

1. BAS3870 1 1. 90 6.1 0.8 

2. BAS3870 2 1. 97 7.8 o 
3 AC78100 1 1. 90 4.0 o 
4. AC78100 2 2.00 6.3 o 
5. AC78126 1 1. 82 7.6 o 
6. AC78126 2 1. 91 8.0 0.3 

7. AH56477 1 1. 90 7.0 o 
8. AH56577 2 1. 98 5.0 o 
9. RH892 1 1. 78 7.0 o 

10. RH892 2 1. 63 6.3 o 
11. NIA20439 2 1. 76 4.1 0.3 

12. NIA20439 4 1.69 5 . 1 1.8 

13. RH892 + Tref1an 1 + 1 1. 89 8.1 o 
14. RH892 + Tref1an 2 + 1 1.78 8.0 o 
15. VCS438 2 1. 86 5.3 o 
16 . VCS438 4 1.92 8.0 0 . 5 

17. Treflan 1 1.90 7.5 o 
18. Treflan + KERB 1 + 1 1.94 9.5 o 
19. Tref1an + KERB 1 + 2 2.03 9. 8 

20. KERB 2 2.03 9.8 o 
21. Control o 1. 80 1.8 o 
L.S.D. 5% = .200 ton/A L.S.D· 1% .270 ton/A 
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Weed problems resulting from herbicide use. Whitworth, J. Wayne and 
John Norris. The continued use of selective herbicides in cotton has 
encouraged increased infestations of resistant weed species such as purple 
nutsedge (CyY'pus Y'otundus), cottonweed (Anoda cristata) , ironweed (Pla:veria 
repanda) , etc. Even the somewhat susceptible annual morning glory (Ipomea 
spp.) continues to be a problem. Rotation experiments on cotton and sor
ghum were initiated in the spring of 1970 to determine what herbicides or 
combinations of herbicides, old or new, ';lOuld help solve this problem and 
what effects respective applications would have on plant communities. As 
measured by persistent effects on natural infestation of annual morning 
glory and on cucumber and cupgrass (Erichloa gracilis) seeded onto the 
cottonfield, some of the commercially approved herbicides might affect 
crops of spring onions and fall lettuce which will follow the 1970 cotton 
plots (Tables 1 and 2). Experimental herbicides (pyrazone related Sandoz 
6706 and 9789) while promising in other trials for controlling all of the 
resistant species, including nutsedge, showed very high soil residual in 
those experiments. None of the herbicides or herbicide combinations 
adversely affected yields of cotton, Tables 1 and 2, or sorghum (not shown). 
While band application might prove useful in reducing herbicide carryover 
in the soil, this method of appli ation was less effective for weed control 
as compared to broadc.ast . Whereas, combinations of herbicides tended to 
improve the spectrum of weed control when both herbicides were included 
in the mixture of full strength, lesser amounts were not effective. There
fore, it is doubtful that combinations will prove useful in reducing the 
soil residual of herbicides. 

Fiber properties were taken and are being subjected to statistical 
analysis, but like yield, there were no apparent differences due to 
treatment. (Agronomy Department, New Mexico State University, Las Cruces), 

Table 1. 	 Herbicide residual and yield of cotton as measured by percentage of 
untreated control following preplant, soil-incorporated applications. 
Mayfield Farm, New Mexico State University (avg. of 4 replications).!/ 

Broadcast Application 

Annual 
Cotton Morning Glory· Cucumber · Cupgrass----- 

Rate yield Date Counted 
Treatment Number and lb!A % of 6/17 7/8 8/3 7/8 8/3 7/8 8/3 

Herbicide (active) check % of Control 

16. Sandoz 9789 
15. Sandoz 6706 
11. Treflan + Caparol 
17. Caparol 
1-2. Treflan + Caparel 

6-7. D.acthal + Caparol 
12. Dacthal + Caparol 
18. Dacthal + Sandoz 6706 
13. Planavin + Caparol 
14. Prefar + Caparol 

4 105 
4 97 

1 + 2 95 
2 101 

3/4 + 1-1/2 98 

6 + 1-1/2 98 
8 + 2 101 
4 + 2 101 
1 + 2 101 
2 + 2 106 

56 
0 

67 
28 
14 

6 
56 
11 
17 

0 

98 
97 
97 
96 
71 

66 
97 
71 
84 
92 

91 
91 
91 
86 

0 

60 
74 
80 
40 
89 

100 42 100 100 
93 19 100 100 
93 81 100 100 

100 37 100 18 
97 18 100 91 

98 35 100 78 
100 21 100 100 
14 16 100 73 
93 2 100 73 

100 n 100 91 
(continued) 
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Table 2. 12 inch band 

-'--_._--
Annual 

Cotton 
Rate 

Treatment Number and 1b/A % of 
Herbicide 

16. Sandoz 9789 4 109 61 77 80 50 0 100 18 
15. Sandoz 6706 4 107 17 92 80 57 46 100 73 
II. Tref1an + 1 + 2 105 78 84 74 100 25 100 100 
17. 2 92 78 57 100 a 95 27 
1-2. Treflan + 3/4 + 1-1/2 106 a a a 61 8 98 23 

6 + 1-1/2 97 25 39 61 6 9 
8 + 2 93 a 68 31 100 14 

Dactha1 + Caparo1 
+ 

Dacthal + Sandoz 
+ 

on 

6706 4 + 2 95 50 85 83 82 
1 + 2 102 28 53 a 9 
2 + 2 96 0 36 0 

6 May 1970 onto beds and 
Lilliston rolling cultivator prior to clay loam to 

loam soil wi th 1.1 to l- a.M. of 4 inches each. 
Rainfall Annual was a natural infestation, cucumbers 

cupgrass were seeded to each of the last two Cotton 
on the check were from 2.09 to 2.11 bales of lint 

bination effective on grass weeds and because of its 
relat short soil residue. In 1969, tests were conducted at Marana 
and Phoenix, Arizona. to compare three methods of linuron
trif1uralin combinations in cotton. All combinations included 

.75, 1. 5, or 2.25 lb/A of linU1:'On. After the 
, combinations of triflura1in and the three rates 

of linuron were applied to the soil before harrowing (preharrow) in 
the final seedbed Preharrow applications of triflura1in 
were also combined with directed pas of the three 
rat:es of linuron the entire furrow and base of cotton when 
were 18 in. talL Combinations of trifluralin and the 10t-7er rates of 
linuron were also directed Herbicides 

by cultivation. Treatments were repli 
ft.4-row plots at least 

De1tapine 16 cotton was in moist soil under a dry mulch in 

Hamilton, K. C, and 
H. F. it was used in com

,5 of trifluralin and 

Soil c.ontained 
, and 1 percent 

silt, 24 

39 percent sand, 35 
Marana and 36 

silt, 36 
sand, 40 

Phoenix. 
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groundcherry (Phy salis wright ii. Gray) and at Phoenix, browntop panicum, 
Wright groundcherry, and Palmer amar anth (Amaranthus palmer i S. Wats.). 
Tests areas received two oc three C , • .iltivations. Broadleaf and grass 
weed control were estimated before ha rvest. The center rows of each 
plot were machine-picked. 

Preharrow applications of trifluralin and linuron-trifluralin com
binations had no effect on co t ton emergence and development. Linuron~ 
triflur alin combinations appl i ed be ore planting controlled all weeds 
early in the season. Small weeds were present after midseason on plots 
treated with the lower r'a tes of linuron but were controlled by crop 
competition later in the season. Tr ifluralin alone applied before 
planting controlled early season grass weeds but broadleaf weed emerged 
and were can trolled by pas temer genc,e appl ications of linuron. Numerous 
grass and broadleaf weeds we r e established where postemergence combi
nat ions of linuron and triflur alin wer e applied. Postemergence appli~ 
cations containing linuron killed a l l weeds . Lower leaves of cotton 
contacted by linuron became yellow or brown but cotton growth was not 
affected. At harvest weed control with all treatments was 97 to 100 
percent. Cotton yields did not di f f er significantly between treatments 
at either location. (Cooperative investigations of Arizona Agric . Expt. 
Sta., University of Arizona , Tucson, and Crops Research Division, 
Agricultural Research Service, U. S . Department of Agriculture, Phoenix, 
Arizona) • 

Weed control in potatoes grown in a soil with the potential to 
allow loss of herbicide selectiv ity . Radosevich, S. R., J. C. Aldridge 
and Phillip D. Olson. In the spring of 1970, an experiment was esta
blished in the Hermiston area of Uma tilla County on Russet potatoes . 
The purpose of this experiment was t o test herbicides which are registered 
or c lose to registration in a soil with potential to allow loss of her
bicide selectivity. The he r bicides listed in the following table were 
applied to a Quincy sandy loam which has 0 . 54 percent organic matter. 
Lambsquarters (Chenopodium aZbum ) wa s f ound to be the predominant weed 
of the experiment and two visua l evalua tions of weed control and potato 
injury were made. To determine the effec t of weed competition and 
herbicide toxicity to che cr op, potdto yields were also taken and samples 
were categorized into No . 1, No . 2, and cull grades. 

Most herbic ide t reatments gave good or excellent control of lambs
quarters. Only RP17623, RH892, and the lowest rates of norea (Herban), 
VSC438, and Malo ran failed to give acceptable control of this weed species. 

Foliage injury and stand r educ t ion of the crop was apparent with 
linuron, nor ea, and HOE2933 when applied at 3 lb ailA 74 days after 
application. Howev er , in 133 days a f ter application these treatments 
did not show the pr evi ous injury. 

Based on yield data it was determined that all treatments except 
linuron and norea at 3 Ib ai l A and RH892 at 1. 5 lb ai/A improved total 
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potato yields when compared to a weedy control. However, when each 
herbicide treatment was compared to a handweeded·controlthe following 
treatments were found to significantly redtice yields . 

trifluralin . 75 lb ailA 

linuron 1 . 5 and 3.0 Ib ailA 

Malo-ran 1.5 and 3.0 lb ail A 

RH892 

norea 1.5 and 3.0 Ib ail A 

RP17623 .9 and 1.8 Ib ai l A 

VSC438 1.0 and 2.0 Ib aiiA 

HOE2933 3.0 lb ailA 

diphenamide + paraquat (Enide + Paraquat) 2.0 + .75 lb ailA 

When yields of No. 1 grade potatoes of each herbicide treatment were 
subjec.ted to the same comparisons, similar results were found. Reduction 
in the yield of the No.1 grade was sometimes caused by an increased 
amount of No. 2 or cull potatoes. 

From these data it is concluded that promising herbicide treatments 
in this soil type are as follows: 

Postplant Incorporated 


EPTC - 3.0 Ib ailA 


Preemergence 

metobromuron (Patoran) - 1. 5 to 3.0 Ib ai/A 

Sencor (BAY94337) - .5 to 2.0 lb ailA 

metobromuron + DCPA (Patoran + Dacthal) - 1.0 + 6.0 lb ailA 

linuron + DCPA (Lorox + Dacthal) - .75 + 6.0 lb ailA 

At Emergence 

diphenamide + dinoseb - 2.0 + 1.5 lb ailA 

metobromuron + paraquat - (Patoran + Paraquat) - 2.0 + . 75 Ib ailA 

Haloran + paraquat - .5 + .75 lb ailA 

Postemergence 


Sencor - .5 to 1.0 lb ailA 


(Farm Crops Department, Oregon State University, Corvallis). 
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Herbicide treatments to 
the to allow loss of 

in a soil with 
, Oregon) 

Time of 	 Rate 
Treatment ion 	 Ib ai/A 

Colbert, D. R. and Arnold P. 
peppermint at Oregon State University 

has been focused on a solution to from the 
of terbaci1 in the soil. Trials were conducted in three or areas of 
interest: (I) less ) studies on terbacil move
ment is soil, and 

Since terbacil has caused some in rotation of crops with 
mint. trials were established to search for short residual herbicides 

EPTC 
trifluralin 
metobromuron 
metobromuron 
linuron 
linuron 

Maloran 
norea 
norea 
RP17623 
RP17623 
Sencor (BAY94337) 
Sencor (BAY94337) 
Sencor (BAY94337) 
VSC438 
VSC438 
metobromuron + DCPA 
linuron + DCPA 
HOE2933 

+ dinoseb 

Maloran + 
RH892 

Sencor 

Senc.or 

Sencor 


Check 

Check ) 


Pre Inc 
Pre Inc 
Pre 
Pre 
Pre 
Pre 
Pre 
PI."e 
Pre 
Pre 
Pre 
Pre 
Pre 
Pre 
Pre 
Pre 
Pre 
Pre 
Pre 
Pre 
10% 
10% 
10% 
10% 
10% emerged 
Post 
Post 
Post 

3.0 
.75 
1.5 
3.0 
1.5 
3.0 
1.5 
3.0 
1.5 
3.0 

.9 
1.8 


.5 

1.0 
2.0 
1.0 
2.0 

L 0 + 6.0 
.75 + 6.0 

3.0 
2.0 + 1.5 
2.0+ .75 
2.0 	+ .75 

.5 + .75 
1.5 


.5 

1.0 
2.0 



selective to peppermint. Herbicides were applied at three locations in 
the spring of 1970. The major weed species were lambsquarters (Cheno
podium album), nightshade (Solanum spp.), pigweed (Amaranthus r etrofl,exus) , 
and Russian thistle (Sal sola kali ). See the accompanying table f or visual 
observations on percent weed control and peppermint injur y. Thr ee her
bicides, norea, linuron, and Malaran were more selec tive to pepper mint 
than diuron and are less per sistent in the soil than either diurun or 
terbacil. Of the three herbicides, norea ca.n be used at the highest ra te 
with slight injur y but is less effective at the lower rate. Linur'on may 
be slightly more damaging to mint at rates equal t o those of Maloran 
but linuron could ,be used at slightly lowe r rates fo r comparable weed 
control. A weakness of these three herbic ides is poor contr ol o f Russian 
thistle. 

A soil residue study was initiated in the spring of 1970 to help 
determine the depth to which terbacil had penetrated at var ious loe& tions. 
Soil samples were collec ted from growers fields in Eastern, Cent rEJ.., and 
Wester n Oregon . All locations had received r ecommended rates of ter bacil 
in the spring of 1969. Samples were taken from both furrow and sprinkler 
irrigated mint fields at three depths, 0- 4, 4-8, and 8-12 in . The soil 
samples were bioassayed in the greenhouse using annual ryegrass (Loli,um 
multi fl orum) as the indicator crop. In nearly all cases there was more 
terbacil in the top f our inches than at any other depth. Te r bae:il was 
present in the surface layer at mos t locations in suf f i c ient quantities 
to be damaging t o sensitive crops . Some ter bacil moved downward in the 
soil, par ticularly in the lighter soils, but r esults indicate tha t plow
ing would minimize injury from ter bacil residue . 

To gain further info rmation on tillage methods on land containing 
terbacil residue, an experiment was established at Corvallis, Oregon 
using three tillage methods. A plot of land was selected that had been 
used during the summer of 1969 fo r surfac tant studies with ter bacil ap
plied at 0.5 lb/A. Three seedbeds were prepared f or spring wheat a s 
follows: (1) plowing 10 in . , (2) discing 4-5 in., and (3) roto tilling 
l~ in. Wheat sown in areas that had been plowed 10 in. deep was inj ured 
considerably less than in the rota tilled areas and somewhat less than 
in the dis ced areas. These results agree with conclusions drawn f rom 
the soil sampling studies. (Farm Crops Department, Oregon State Univer
sity, Corvallis). 

Visual observations on percent weed control and peppermint injury 
for spring applied herbicides on established peppermint 

PercentContro~1 Percent 
Rate Lambs- Russian Night- Mi nt 

Treatment.!'! lb ailA quarte r s ' thistle shade Pigweed Injur y 

norea 	 2 85 15 60 25 o 
4 98 15 90 90 o 
6 93 40 93 93 20 

(continued) 
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Percent Control Percent 
Mint 

Treatment 

diuron 2 
4 
6 

100 
98 

35 
80 

95 
100 
100 

99 
100 
100 

5 
33 
55 

linuron 2 
4 
6 

90 
93 
95 

0 
0 

15 

100 
100 
100 

97 
100 
100 

5 
13 
27 

maloran 2 
4 
6 

70 
100 
100 

98 
100 
100 

a 
5 

10 

terbacil 1 
2 

100 
100 

85 
90 

90 
95 

73 
100 

0 
0 

Check 0 0 0 0 0 

treatments were preemergence to mint and weeds. 

of three locations. 0 no control, 100 =:: kill. 

alfalfa in 
in trials for 

DCPA and EPTC 
2,4-DB amine were 

1970 when alfalfa was in three 
incorporated with a roti 

vator. The 
leaf 

on 6, 
as emergence herbicides 

of herbicides were 
field was 

Denefin, were 

before 

, Kerb and 
on May 22, 

Evaluation of herbicides in alfalfa 1970 

Rate Percent alfalfa stand 

2,4-DB amine LOO 76 82 

.25 85 91 

.50 80 24 

DCPA 5.00 85 21 
8.00 82 22 

EPTC 2.00 70 41 
3.00 81 63 
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Percent 
Rate Percent alfalfa stand 

Treatment lb ailA weed control reduction 

Benefin 1. 00 85 68 
1. 50 85 70 

Kerb.hi .75 66 0 
1. 25 81 1 

Check 0 0 

1/N-(1,1-dimethylpropynyl)-3,S-dichlorobenzamide 

Sunnnary: Kerb controlled the weeds with less stand reduc tion of 
alfalfa than the other herbicides. DCPA showed promise · as preplant f or 
all weeds except cocklebu r . The reduc tion in alt a lfa stands by 2,4-DB 
amine and bromoxynil was probably due to high temperatures foll owing 
application. Bromoxynil and 2,4-DB amine did net c.ontrol barny ardgrass. 
(Cooperative Extension Service, Ma.x C, Fleischmann College o f Agricul
ture, University of Nevada, Reno). 

The use of activated charcoal to escablish crops wich various 
preemergence herbicides. Olson, Phillip D. and Arnold p , Appleby. 
Preliminary research at Oregon State University indicates that · ac tivated 
charcoal may be a useful tool in establishing severa l crops with 8011
active herbicides. The use of activated charcoal t o establish grass 
seed crops has been successfully adapted in Oregon . Diuran has recently 
been registered for use with cha r coal in the grass seed indust r y. 

To determine the feasibility of using the activated charcoal tech
nique on other crops, a trial was established at Cor allis, Oregon in 
the summer of 1970. In the trial thirty-one preemergence herbicides 
were tested on fourteen crops. At least one representative herbic.ide . 
from each group of soil-ae.:.ive herbicides was included in the experi
ment. The crops included in the trial were white clover (Tr i f oli um 
repens), alfalfa (Medi cago sati va), carrots (Dau cus carota) , lettuce 
(Lactuca sativa), cucumbers (Cucumis s ativus), sugar beets (Beta vul.gari.s), 
cotton (Gossypium hi rsutum), soybeans (Cl.yai.ne max), green beans (Phaseo
Zus vuZgaris), annual ryegrass (LoZium muUi rl.or wn), wheat (Trit i cum 
aestivum), peas (Pi swn sati vum), corn (Zea mays), and rice COryza sativa) . 

Four rows of each crop were treated as fellows: one row untreated 
(check), one row treated with 150 lb!A activated charcoal (Aqua NuchaT), 
one row treated with 300 Ib/A ac.Livated c.harcoal (Aqua Nuchae), and 
one row with the seed treated with Gulf I s anhydride (1, 8-naphthalic 
anhydride). The activatedcharc.cal was a.pplied in a one-inch band on 
the soil surface over the seeded row. The charcoal application was made 
at the time of seeding in the same operation. The Gulf antidote was 
mixed with the seed just prior to planting on a basis of 1/2 percent by 
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weight of seed . The herbicides were sprayed as a broadcast spray over 
the seed rows and charcoal bands . The herbicide applications were made 
within twenty-four hour s after planting , Sprinkler irrigation (3/4 in.) 
was applied within forty-eight hours of herbic ide application. 

In general the ac.tivated charcoal gave protection to all of the c.rops 
from one or more her bicides that would have otherwise been nonselective. 
The charcoal gave better protection t o all of the crops than the Gulf 
antidote. The only crop in the trial that the antidote gave a signifi 
cant increase in crop tolerance was soybeans. This · increase (30-40 per
cent) was with alachlor at 2 and 4 lb ailA and CP52223 at2 and 4 Ib 
ai/A. The following table gives some of the herbicides with their 
respective crops that were given acceptable tolerance due to the protec
tion of activated charcoal and warrant further research . In each case 
reported there was severe injur y in the untreated (check) row. It should 
be noted that the c.harcoal was giving some protec tion to the germinating 
weeds in the charcoal bands. The degr ee of protection varied with herbi
cides and rate. (Farm Crops Department, Oregon State University, Corvallis). 

List of crops by herbicides which were given protection by 

activated charcoal 


alachlor 2 lb ailA 
carrots 
lettuce 
cucumbers 
sugar beets 
cotton 
soybeans 
green beans 
annua l ryegrass 
wheat 
peas 

atrazine 2 lb ailA 
carrots 
cotton 
soybeans 
wheat 
riceli 

fluometuron 2 lb ai/A 
carrots 
sugar beets 
cotton 
soybeans 
green beans 
corn 
ricell 

amiben 4 lb ailA 

carr ots 


·cotton 
soybeans 
wheat 
ricel.! 

Bladex (SDI5418) 2 Ib ailA 
alfalfa 
carrots 
cucumbers 
soybeans 
8reen beans 
wheat 
peas 
rice.!/ 

DCPA 9 lb ailA 

carrots 

lettuce 

cucumbers 

sugar beets 

soybeans 

annual ryegrass 

rice.!.! 


(continued) 
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die-hiobenil 3 Ib aliA 
alfalfa 
carrots 
lettuce 
cucumbers 
sugar beets 
soybeans 
annual ryegrass 
wheat 
corn 

Kerb (RH3l5) 2 lb ailA 
cucumbers 
sugar beets 
cotton 
wheat 
corn 
rice"U 

linuron 2 lb ai/A 
peas 
corn 
riee.lI 

maloran 2 Ib ai/A 
cucumbers 
annua:L ryegrass 
ric.ell 

metabromuron 2 lb ai/A 
alfalfa 
carrots 
suga'r: beets 
cotton 
soybeans 
green beans 
annual ryegrass 
wheat 
peas 
rice,Y 

Outfox (86115) 2 lb ai/A 
carrots 
cor.ton 
annual ryegrass 
wheat 

propachlor 2 Ib ai/A 
alfalfa 
carrots 
annual ryegrass 
peas 
rice1:,/ 

diphenamid 6 lb ai / A 
white c l aver 
car L(.·ts 
co tton 
annua l r yegrass 
peas 
LOr n 

T lCeli 

diuron 2 1b ai / A 
alfalfa 
carro ts 
sug&C beets 
e.o t t on 
s oybeans 
gl"een beans 
annua,l ryegrass 
wheat 
peas 
rice!/ 

norea 2 Ib ai/A 
ca r rots 
sugar beets 
soybeans 
green beans 
annual ryegrass 
wheat 
peas
rice!/ 

promet r yne 2 Ib ai/A 
alfalfa 
cuc.umbex's 
sugar beets 
peas 

pyrazon 3 Ib a1' I'A 
lettuce 
cucumbers 
green beans 

Tandex (NIA11092) I Ib ai ! A 
carrots 
cotton 
soybeans 
green beans 
wheat 
corn 

(continued) 
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were made on 

it was 

control. 

so L.), and turkey mullein 

cucumbers cucumbers 
rice.!.! sugar beets 

ryegrass 

cucumbers white clover 

lettuce 
cucumbers 
sugar beets 
cotton 

was direct seeded. 

over recent years 
expressed concern over increases of annual 

grass on sites treated with herbicides. The 
population escapes appeared to be associated with the use of atrazine 
or simazine. 

Eleven ive herbicides were on 6, 1970, at 
two or three rates on a Solano County roadside with a his of a 

at I lb ailA with 114 
percent surfactant was included in all treatments 
winter annual Three were 
5 in. of fell on the test location 
and to the evaluations. Initial evidence of 
was noted on 26, 1970. Evaluations 
all of annuals as well as on Hillman's panicum. On the May 

only to note the appearance or absence of 
sufficient was to evaluate the 

Evaluations included the control of other 
present, e.g. wild oat (Avena L.), 

(LoZium muZtifZorum Lam.), yellow starthistle (Centaurea 
setigerus Benth.). 

annual weeds (G) and Hillman's 
herbicides. Treatments with panicum 

evaluation date are indicated +. 

Herbicide 

atrazine 4 1b 5 1b 7.0 + 6.3 4.7 
atrazine 8 10 6.7 + 5.3 3.0 
atrazine 12 15 7.7 + 6.3 4.7 

(continued) 
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Control (10=100%) 
Acre Rate 5/18/70 9/10/70 

Herbicide A.1. Formul. G P G P 

~ 

bromaci1 
bromaci1 
bromac.i1 

2 
4 
6 

2.5 
5 
7.5 

9.9 
9.9 
10 

+ 9.9 
9.3 
9. 8 

9.9 
10 
10 

diuron 
diuron 
diuron . 

2 
4 
6 

2.5 
5 
7.5 

9.0 
8.6 
9.3 

+ 
+ 
+ 

6.0 
5.7 
7.0 

8.2 
9.0 
9.0 

1inuron . 
1inuron 

2 
4 

4 
8 

8.3 
8.5 

+ 
+ 

7.3 
8.0 

9 . 2 
9.6 

monuron 
monuron 
monuron 

2 
4 
6 

2.5 
5 
7.5 

8.8 
9.3 
9.0 

+ 
+ 

5.3 
6.7 
6.7 

8.5 
9.8 
9.6 

nitra1in 
nitra1in 

2 
4 

0.5 gal 
1 

8.7 
8.3 

+ 
+ 

6.0 
7.3 

8.5 
8.5 

prometone 
prometone 
prometone 

4 
8 

12 

2 
4 
6 

8.3 
9.3 
8.8 

+ 

+ 

7.5 
8.0 
7.7 

10 
9.6 
9.0 

simazine 
simazine 
simazine 

4 
8 

12 

5 lb 
10 
15 

8.3 
7.0 
8.7 

+ 
+ 
+ 

7. 7 
6.0 
6.7 

6.0 
4.7 
6. 7 

SAN6706 
SAN6706 

2 
4 

2.5 
5 

9.3 
8.0 

+ 
+ 

7.3 
7.3 

9.7 
9. 8 

Tandex 
Tandex 
Tandex 

2 
4 
6 

2.5 
5 
7.5 

9.6 
9.3 
9.6 

+ 
+ 
+ 

8 . 3 
8.8 
9.3 

8.2 
9.7 
9.3 

VCS438 
VCS438 

4 
8 

5.3 
10.7 

8.8 
9.0 

+ 
+ 

7.3 
7.0 

8 . 3 
9.1 

Control 0 + 0 0 

General annual vegetation control was reduced in nearly all treat
ments from May to September due to the appearance of turkey mullein. 
Atrazine and simazine provided the lowest degree of panicum control of 
the herbicides tested. Bromaci1 was notably effective on turkey 
mullein as well as on Hillman's panicum. Italian ryegrass exhibited 
appreciable resistance to prometone particularly at 4 and 8 lb ai/A. 
(University of California, Agr. Ext. Serv., Davis). 

Summary of soil-applied herbicide experiments for the contrq1 of 
Russian thistle (Salsola i berica Sennen & Pau.). McHenry, W. B.1I, B. 
B. Fischerl!, L. L. Buschmannl!, W. V. Johnsoni/, H. S. Agama1ia~/, 
and N. L. Smithl/. Russian thistle is often tolerant of low-rate 
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herbicide treatments used on non-cr op or industrial sites where complete 
annual weed control is desired. In some instances land managers seek 
selective soil-applied treat-ments co eradicate Russian thistle and main
tain _a grass stand for e ":0sion canerol. Several field experiments were 
conducted to derive both selective and non-selective Russian thistle con
trol recommendations . Plot size was consistent within each experiment 
and among experiments varied. f r om 200 sq ft (10 ft x 20 ft, roadside) 
to 420 sq ft (15 ft x 28 it rail r oad r ight-of-way). Four replications 
were employed inMerced,Monterey, and S'ltter counties, three in Fresno 
county (nitro fen and R7465, 2-(OC Naphthoxy)-N,N-diethy1propionamide, 
data are from single -observational plots). Soils at the test locations 
varied from medium texture to coarse texture types (Fresno County - 68 
percent sand, 23 percent silt, 9 pe r cent clay, 0.3 percent organic matter; 
Monterey County - 72 percent sand, 19 percent silt, 9 percent clay, 0.85 
percent organic matter). 

For non-selective control of Russian thistle on non-crop sites, the 
results of these experiments suggest that atrazine, bromacil, S6ll5, 
SAN6706, and Tandex are effective he::--bicides at from 2-4 lb ai/A on 
relatively light textured soils. Where annual grass is to be preserved 
for erosion control or where total annual v-egetation control is not 
required, fenac at 6 1b ailA appeared to proV',fde the most consistently 
effective control followed by 2,3,6-TBA at 6 lb ai/A. With the exception 
of the 1967 experiment in Merced c unty, picloram rates tested were too 
low. Although limited to two test l ocations, dicamba results were too 
dissimilar to suggest an optimum ra te. Fr.om these and other experiments, 
linuron applied preemergent has been consistently weak on Russian thistle. 

Three experimental sites supported suffici~nt annual grass to eval
uate stand effects by the selec tive herbicides (dicamba, _,fenae, pic10ram, 
2,3, 6-TBA) . Fenac and 2,3, 6-TBA reduced red brome (Bromus rubens L.J by 
approximately 50 percent at 6 lb ailA. Rattail fescue (Fe'stuca -myu'f.o's L.) 
was thinned by all herbicide treatments; wild oats (Avena fatua L.) was 
least effected of the selective herbicide group and was moderately 
stimulated by picloram at all rates in the 196"7 Modesto County trial. 
(University of California, Agr. Ext. Serv., Davis]), Agr. Ext. Serv., 
Fresno~, Agr. Ext. Serv., Sutter County, Yuba Cityll, Agr. Ext. Servo, 
Monterey County, Salinas27, and W. V. Johnson, Calif. Dept. Water 
Resources, Sacramento i/o 

Res onse of Russian thistle (Sal-sora iberica Sennen & Pau.) to sin Ie 
applications of foliage-applied herbicides. MqHenry, W. B._ , B. B. 
Fischer17, L. L. Buschmannil, and N. L. Smith1}. Four Russian thistle 
control experiments were conducted in 1969 to compare selective and non
selective foliage-applied herbicides at different growth stages or heights. 
While it is apparent that retreatments of foliage-applied herbicides 
are required for complete control of Russian thistle in field-scale 
programs, estimates of control in these studies were based on effects 
from single treatments. Spray volumes and surfactant concentrations used 
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of selective and non-selective Russian thistle control 	 on non-crop sites with soil 

atrazine 4 lb 5 1b 9.3 10 10 10 
atrazine 6 7.5 10 
atrazine 8 10 10 10 10 10 

bromacil 2 2.5 10 9.9 10 10 
4 5 10 10 10 10 

bromacil 6 7.5 9.9 

1 0.25 	 9.3 9.7 0 
2 0.5 10 9~9 0 

4 1 10 9.7 0.8 

6 1.5 	 9.8 9.9 

diuron 4 5 Ib 4.7 9.2 1.7 
diuron 8 10 10 9.9 8.7 

dichlobenil 4 100 0 
dichlobenil 8 200 4.2 

2 1.3 9.0 9.0 6.0 7.4 8.8 
fenac 4 2.6 8.5 9.7 7.8 9.5 8.8 10 9.9 9.0 
fenac 6 4 9.3 9.9 8.3 9.3 10 10 10 10 

8 5.3 	 10 10 10 

1inuron 2 4 1b 0 
1inuron 4 8 0 

nitrofen 	 6 3 0 0 

pic10ram 	 1 oz 4 f1 oz 9.8 4.5 2.8 4.3 0 
2 8 10 7.7 4.0 6.6 0.8 9.3 
3 12 10 7.7 9.0 9.2 9.3 
4 16 10 7.8 8.8 9.3 7.7 9.0 
6 	 9.3 

prometone 	 2 Ib 1 
4 2 3.7 

prometone 8 4 8.8 



Merced Co. Merced Co. Sutter Co. Monterey Co. Fresno Co. 
Acre Rate 12/21/67 11/14/68 2/26/69 1/13/70 2/18/70 

11/25/68 6/5/69 5/21/69 6/5/69 10/1/69 6/14/70 4/23/70 11/5/70 
Herbicide A.1. Formu1. 4.8 in. 14.7 in. 10.3 in. 10.3 in. 2.3 in. 5.1 in. 2.47 in. 2.60 in. 

R7465 4 8 1b 0 0 

R7465 8 16 0 0 0 


S6115 2 2 gal 10 
S6115 4 4 10 

SAN6706 2 2.5 1b 7.4 
SAN6706 4 5 10 

sirnazine 4 5 2.3 9.9 8.0 
sirnazine 8 10 7.7 9.9 8.7 

Tandex 2 2.5 4.7 10 10 10 
Tandex 4 5 9.3 10 10 10 
Tandex 6 7.5 10 

~ 
w 2,3, 6-TBA 2 1 gal 10 9.4 3.0 4.0 
0\ 102,3,6-TBA 4 2 8.7 4.8 8.·0 9.9 9.7 8.7 

2,3,6-TBA 6 3 10 9.0 7.3 9.7 8.3 10 9.0 
2,3,6-TBA 8 4 10 9.9 9.8 

VCS438 1 .25 0 

VCS438 2 .5 0 

VCS438 4 1 4.7 


Control 7.3 0 0 0 0 4.5 0 0 

l/Precipitation data 

R7465, 2-(ttNaphthoxy)-N,N-diethy1propionarnide 
S6115, 2-ch1oro-4-cyc1opropy1amino-6-isopropy1arnino-s-triazine 
SAN6706, 4-ch1oro-5-(dimethy1amino)-2-a,a,a-trif1uro-m-to1yl-3(2H)-pyridazinone 
Tandex, m-(3,3-dirnethy1ureido)pheny1 tert-buty1carbamate 
VCS438, 2-(3,4-Dich1oropheny1)-4-methy1-1,2,4-oxadiazo1idine-3,5-dione 



were 100 gpa with 0.25 percent Colloidal X77R in the 5 in. and 12 in. 
growth stages (Fresno County, 4 replications), 200 gpa and 0.25 percent 
at the 20-30 in. stage (Fresno County, 2 replications), and 200gpa and 
0.5 percent SurfaxR in the fourth experiment at approximately the 18-24 
in. height (Sutter County, 3 replications). 

From these studies it appears that application rates of 2,4-D amine 
in excess of 2 lb ai/A are required to control Russian thistle that has 
attained a height of 5 in., however subsequent retreatments would be 
expected to increase control. Low volatile ester 2,4-D was generally 
more effective than the water soluble amine. The addition of MSMA to 
2,4-D amine in June markedly increased control over either 2,4-D or 
MSMA alone. In October cooler temperatures presumably slowed effects 
of 2,4-D and MSMA alone and in combination as ,,,ell as bromoxynil. The 
daily maximum and minimum temperature range for the treatment date and 
the 3 consecutive days thereafter were 87--93 F, maximum and 57-62 F, 
minimum in June (Fresno County) and 69-85 F, maximum and 43-53 F, minimum 
in October (Sutter County). Paraquat at 0.75 to 1 lb in May, June, and 
October and bromoxynil at 1 lb ailA applied in June were the most 
effective treatments followed by cacodylic acid at 4 lb plus MSMA at 4 
lb ai/A applied in June. Amitrol-T, cacodylic acid, and dicamba were 
not sufficiently active at the rates tested. (University of California, 
Agr. Ext. Serv., Davisl/; Agr. Ext. Serv. ,Fresno County, Fresnol!,

3Agr. Ext. Serv., Sutter County, Yuba City_I). 

Importance of soil incorporation of the triazine herbicides under 
arid conditions. 1;\lilliams, David and J. Hayne Whit,,,orth. For the past 
six years, ~veed control experiments have been conducted on the control 
of weeds in irrigated grain sorghum produced under arid conditions. 
The soil type was sandy loam and sandbur (CenchY'us spp.) was the primary 
weed species. Weed control with the triazine herbicides has been very 
erratic and ranged from very poor to excellent. 

Over the years, the most effective way to apply the herbicides "ras 
as a preplant, soil incorporated treatment, as compared to preemergence 
soil applications. The differences between the two methods were even 
more pronounced this year than in the past--acceptable weed control as 
compared to no weed control (table). 

Yields were not taken on the preemergence plots due to the high 
density of sandbur. The yields on the preplant, soil-incorporated 
plots showed yields, when expressed as a percentage of the untreated 
and unhoed check, of 170, 145, 144, 110, 110, 100 for GS14260 at 1.5 
and 3.0 lb!A, C19355 at 1.5 lb/A, propazine at 1.5 lb/A, C20546 at 
0.5 lb/A, and atrazine at 1.5 lb/A, respectively. Yields from the other 
treatments were below the untreated (and unhoed) check plots. (North
eastern Branch Station, Tucumcari, New Mexico). 
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Summary of Russian thistle control experiments with selective and non-selective foliage-
applied contact and translocated herbicides 

Herbicide 
Acre Rate 

A. I. Formul. 

Control (10=100%) 
t-reated: 6/16/69 

4/30/69 (5 in.) (12 in.) 
6/3/69 7/28/69 10/7/69 7/28/69 10/7/69 

6/18/69 
pO in. ~ 

7/28/69 10/7/69 

10/22/69 
{24 in.) 
11/4/69 

Amitrole-T 
Amitrole-T 

1 
2 

0.5 gal 
1 

0 
0.5 

0 
0.3 

0 
0 

1.3 
0.8 

1.8 
1.0 

bromoxynil 
bromoxynil 
bromoxynil 

0.5 
0.75 
1 

0.25 
0.38 
0.5 

8.0 

9.9 

4.0 

7.0 

1.7 
3.0 
4.0 

cacodylic acid 
cacodylic acid 
cacodylic acid 
+ MSMA 

4 
8 
4 

+4 

1.2 
2.4 
1.2 

+0.6 

1.8 
5.3 

0.8 
0.8 

1.0 
2.3 

2.0 
4.0 

1.8 
2.3 

3.5 
6.0 
9.3 

0.5 
2.5 
7.5 

dicamba 0.5 0.13 6.5 3.0 6.5 2.3 4.3 2.0 7.0 
dicamba 1 0.25 7.0 2.8 4.0 2.3 2.3 2.5 8.5 

I-' 
w 
ex> 

MSMA 
paraquat 
paraquat 
paraquat 

4 
0.5 
0.75 
1 

0.6 
0.25 
0.38 
0.5 

6.3 

9.3 

2.5 

8.0 

2.8 

6.3 

6.5 

10 

4.3 

9.6 

5.0 
8.8 

10 

5.5 
6.0 

9.9 

0.3 

9.9 
9.9 

2,4-D,dimethyl 
amine salt 

2,4-D,dimethyl 
amine salt 

1 

2 

0.25 

0.5 

7.S 

8.0 

4.5 

6.0 

5.8 

6.3 

6.0 

6.3 

5.0 

6.8 

5.0 

5.0 

7.5 

8.5 

0 

2,4-D,dimethyl 
amine salt 

1 0.25 0.3 

+ MSMA +2 +0.3 
2,4-D,dimethyl 
amine salt 

1 0.25 9.3 9.9 0.7 

+ MSMA +4 +0.6 

2,4-D,butoxy 
ethanol ester 

1 0.25 7.9 6.0 6.3 4.3 3.5 5.0 9.5 0 

2,4-D,butoxy 
ethanol ester 

2 0.5 8.3 8.9 8.8 6.3 6.3 5.0 9.5 

2,4-D,butoxy 
ethanol ester 

1 0.25 1.3 

+ MSMA +4 +0.6 
Control 0 0 0 0.3 1.3 0 0 0 



Response of sandbur and sorghum to herbicides 
of4 repli-

27 May 
1970, taken 11 tembe7 1970 
cations), Tucumcari, New Mexico~ 
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combination 
acres of channels in 

1 was $7.50, $36.00, and $32.66/A, respec
21,000 miles of channel and 

PROJECT 6, AQUATIC AND DITCHBANK WEEDS 

R, D. Comes, Project Chairman 

SUMMARY 

Six reports were received from five authors located in California, 
Colorado, Idaho, and The reports are summarized as follows: 

studies at Denvey, Colorado, 
ion addition of carbon dioxide to or mineral nutri 
ent solution resulted in increased biomass productivity of sago pondweed. 
The studies indicated that carbon may be a chemical 
factor to 

A triethanolamine copper • a citric acid-copper sulfate 
mixture and copper sulfate were evaluated in California for 

the control of sp. cultured in water that contained 3.42 

4 
4.79 None of the were effective at rates 

ppm copper 

Biweekly applications of emulsified xylene at 4 to 5 gallons per 
cubic foot per second of flow all in 

laterals and Success of 
was the initial 

The calculated 
, or a 

estimated 80,000 
Bureau of Reclamation 
tively. There are 

acres in the3,000,000 

In California, six of DSMA or MSMA at 8 to 12 
Ib/A, or four repeated dalapon at 20 lb/A controlled 

of the along a canal. ~1SMA and DSMA were 
less effective when the retreatment interval was extended 

Combinations of MSMA with dicamba or were no 

95 to 100 

5 weeks. 
more effective than MSMA alone. 

3 to 7 weeks after emergence of 
three 

Amitrole-T at 

stand 
fescue 

grass months later, reduced the stand of reed 
canarygrass and 93 to 99 percent, but it did not 

the 
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nutrient enrichment on the vegetative productivity of sago pondweed 
(Potamogeton peetinatus L.) and American pondweed (P o nodosus Poir) , 
Vegetative pondweed propagules were cultured in sand-filled pots placed 
in 20-liter culture aquaria . The culture vessels were maintained at a 
temperature of 21 C with a l4-hcur light period in growth chambers. 
Biomass productivity was determined by ovendry weight of individual 
plants, less the original propagule, at 20, 30, and 60 days of age. 

Previously reported studies (1969 Research Progress Report WSWS ) 
showed that enrichment of culture waters with complete mineral nutrients 
and/or various levels of phosphorus and nitrogen did not enhance the 
growth of pondweeds. Results of subsequent tests suggested that pond
weeds require mineral nutrients at much lower levels than were provided 
in these studies and any excess was insignificant to furthering the 
growth of the plants. 

Concluding from these studies that excessive aquatic plant growths 
are not solely related to large amounts of mineral nutrients (i.e. 
phosphorus and nitrogen) in water, the influence of c.arbon availability 
to pondweed production was studied as a possible limiting factor. 

Amounts of available carbon for aquatic plant growth were intro
duced by the adjustment of bicarbonate ion through the addition of carbon 
dioxide to tapwater or enriched mineral nutrient solutions used for 
plant culture. Progress of repI ! ated studies with sago pondweed show 
that increased levels of available carbon resulted in increased biomass 
productivity, regardless of the culture solution, as shown"in the accom
panying table. These laboratory studies indicate that carbon availa
bility may be a limiting chemical factor to pondweed productivity. 
Investigations are continuing to study the relationship of organic 
loading in water and subsequent microorganism production and release 
of carbon dioxide into the aquatic environmento (Cooperative investi 
gations of the Division of General Research, Bureau of Reclamation, 
U, S. Department of the Interior, and Crops Research Division, Agricul
tural Research Service, U.S. Department of Agriculture, Denver, Colorado) . 

Effects of carbon availability on the 
vegetative productivity of sago pondweed 

(30-day-old plants) 

HC03-1 
Culture alkalinity, Mean ovendry 
medium ppm!! weight/plant, mg 

Study 1 

Tapwater 52 88 
Tapwater + C02 150 198 
Total nutrient solution, 44 82 

Chu IflO 
Total nutrient solution, 200 188 

Chu 1110 + CO 2 
(continued) 
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Mean ovendryCulture 

Tapwater 40 160 
+ CO2 120 269 

Total nutrient solution, 52 
Chu 

nutrient solution, 156 224 
Ch 1110 + CO 2 

per culture medium as determined by 

of California are 
ion. Consequently 

r , isin use 
and thus rendered inefficient or often ineffective used at 
or below the current maximum of 2 ppm copper sulfate 

(1/2 ppm elemental 

An was conducted to compare standard sulfate 
pentahydrate, a triethanolamine copper , and a citric 

sulfate mixture (CuproseR) in jar cultures with 
water 3.42 mell 4.79 mell (395 ppm total C0 3 
and HC03)' The water was in quart jars (800 ml) in September, 
1970, from a Ivcal campus arboretum waterway a algal 
bloom of predominantly ZZa sp. The jars were placed on a labora
tory bench under 540 foot-candles of continuous derived from a 
mixture of cool white and warm white fluorescent Water 
atures held close to 82 F. effects were measured as light 
transmittance at 660 m~ using a model M4 Ql1 Zeiss 

Initial were at concentration of 1/4, 1/2, and 1 ppm 
as elemental copper 4 

Ch sp. in jar cultures to three 
forms of copper at 3 calculated concentrations 

Table 1. 

Calculated 
copper 

concentration 

Copper sulfate ppm 48 51 53.5 57.0 
Copper sulfate 49 51.5 .5 58.5 
Copper sulfate 1 50 50 55 58 
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Percent light transmittance (average 
Calculated of 4 replications) at 660 m~. 

copper Treated 8/31/70 
Algaecide concentration 971/70 9/2770 9/3770 974770 

Cu complex 1/4 48 51 55 58 
CU complex 1/2 48 51 56 59 , 5 
Cu complex 1 49 51 56 60 

Cu chelate 1/4 48 51.5 55 59 
Cu chelate 1/2 49 52 57 60.5 
Cu chelate 1 54.5 57 60.5 64 

Control 50 54 59.5 64.5 

By the fifth day following treatment no significant control had 
been evident and a second comparison was made in a new series using 
concentrations of 1, 2, and 4 ppm as elemental copper (8 times the regis
tered maximum). 

Table 2. 	 Response of Ch lorella sp. in jar cultures to three 
proprietary forms of copper at 3 calculated concentrations 

Percent light transmittance (aver-
Calculated age of 4 replications) at 660 m~. 

copper Treated 9/8/70 
Algaecide concentration 9710/70 9/11/70 9/14 / 70 

Copper sulfate 1 ppm 64 68 75 
Copper sulfate 2 65 68 76 
Copper sulfate 4 66 68 76 

CU complex 1 64 67.5 75 
Cu complex 2 64 66.5 74 
Cu complex 4 64 66 73 

Cu chelate 1 64 67.5 75.5 
Cu chelate 2 70 73 78 . 5 
Cu chelate 4 71 73 79 

Control 67 69 82 

The second experiment was terminated after 6 days with no signifi 
cant departure from the untreated controls. No attempt was made to 
measure the residual ionized copper but it must be presumed that under 
the conditions of these experiments that copper was unavailable in 
sufficient amounts for adequate uptake and algal phytotoxicity. (Univer
sity of California, Davis). 
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Improved practice culminates dream of managing laterals completely 
free of pondweeds and algae •. Boyle, W.. Dean. Managers of irrigation 
districts and canal companies have long dreamed of maintaining laterals 
continuously free of algae a.nd pondweeds. They have anticipated drib
bling a chemical into these channels which would completely suppress 
all aquatic plant growth. The practi ce of biweekly applications of 
small quantities of xylene has brought these dreams into reality. 
Applications are begun when pondweeds are 4 in. to 6 in. long and while 
the filamentous algae are imma ture and still attached to the bottom or 
sides of the channel. For each cubic foot per second of flow, 4 to 5 
gallons of xylene, premixed with lYz percent emulsifier, is applied over 
a period of 30 to 45 minutes .. 

The degree of success with this practice is largely dependent on 
the proper timing of the initial treatment. Delay of the initial appli 
cation until the pondweeds a r e longer than 6 in. may result in poor 
suppression of the pondweed and failure of the practice. 

As might be expected, these suppressive treatments prevent the 
formation of seed and maturation of the pondweeds which result in a 
reduction of plant food storage in underground tubers and buds. These 
cumulative effects result in reduced pondweed vigor and thinning of 
stands. This reduction in stands and size of pondweed causes an ex
tensive reduction in the deposition of silt. Some managers of irriga
tion districts report that sa.vings in the cost of silt removal more 
than offset any increase in the additional xylene as compared to the 
conventional method of treatment wherein 8 to 10 gallons of xylene is 
applied 2 to 3 times per season. (Bureau of Reclamation, Region 1, 
Boise, Idaho). 

Weed control on irriga tion systems - cost of mowing and burning 
compared to spraying. Oliver, Floyd. In January, 1970 data was collected 
from several agencies to compare the costs of mowing and burning prac
tices with herbicidal spraying for control of weeds on irrigation rights
of-way. Information was collected from the State Highway Department, the 
Sunnyside Valley Irrigation District and the Columbia Basin Project 
Irrigation Districts in Washington Scate. The A. & B. Irrigation Dis
trict at Rupert, Idaho supplied cost data on propane burning for suppres
sion of wild barley (Hordeum jubatum). Information on practices and 
costs was also supplied by Regions 6, 7 and 5 of the Bureau of Reclamation 
at Billings, Montana; Denver, Colorado and Amarillo, Texas for programs 
operated by the Bureau or irrigation districts. Representative costs 
for these activities were summarized to obtain average costs that could 
be used to estimate how ditchbank weed control expenditures would be 
effected if use of herbicides was curtailed on irrigation system rights
of-way in the area within Region 1 of the Bureau of Reclamation--the 
States of Washington, Oregon, Idaho and Western Montana. 

The average cost of mowing in 1968 was $16.75/A. Frequency of the 
practice per growing seas on varied from 2 times in Washington, Montana 
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and N, Dakota to 3 to 5 times in • Kansas and Texas. 
data indicated that the mowed channels vary from 8 
to 16 ft. on each bank, The bar reported in use was 
in. Objections to included lack of access 
all the f-way, uneven terrain, obstacles on the 

hazards and the debris produced. Considerable maintenance re
for both sickle bar and ro 

methods, problem 
with the latter method, terrain. is not 
a common and a use in favor of sp 
was evident and interviews. and of 
herbicide crops was r:he principle reason for its use. 

Costs of with diesel oil or propane varied from $9.00 
to .00/A with an average of $14. Number of varied 
from one in Idaho and Montana to 3 to 7 in Colorado, Kansas, New Mexico 
and Texas. Burning costs were lower in the Southwest compared to the 
Northwest. Objections to included the fire hazard to 

structures and acent crops, and and the 
limitation on the it could be used, destruction of 

desirable grass stands and increas restrictions on burning 
as a source of air 

Based on data available from the Columbia Basin Districts, 
Washington a cost estimate was prepared for removal and of 
mowed debris that would fall or be blown into the irrigation channel., 
Removal of the debris from two mowings on a four ft. strip 

acent to each waterline of a ditch, or one acre per mile, would cost 
,50. 

In I of the Bureau of Reclamation there are 
21,000 miles of channel in which there is an 
estimated 80,000 acres in need of and to weed control. This 

approximately 3,000,000 acres of farmland. Weed spraying 
vary from $2.25 to over .OO/A. If this 80,000 

acres of is sprayed once and half of it is twice 
each year at a cost of .00 per the average 
per acre is 20 cents. this 

a combination of 
than herbicide debris removal on 

acreage would increase costs by 76 cents per acre; a 
of and would increase costs 67 cents. 

Tables the derivation of these estimates. (CoL Basin 
ion Districts, P. O. Box 96, Mesa, Wa. 99343). 

Table 1. Estimated cost of and debris 

80,000 acres @ $16.75 = $1,340,000 x 2 
per season ,680,000 
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Debris removal 
200 000 1 acre per mile or 5 of 

@ 2-tone dry debris = 
per ton (1/2 ton of dry debris 

~l7ould be 
increased 

strip 
@ $25 

Total cos 

Burn 
of 4 ft. 

Table 2. Estimated cost of burning-mowing combination 

each side or 1 acre per mile; $ 234,400 
16,000 acres (1/5 of 80,000 acres) @ $14.65 per 
burning 

and outside bank 
of ft. each side or 4 acres per 

mile; 64,000 acres 5 of 80,000 acres) @ $16.75 per $1,306,400mowing 

Two treatments per season 

Table 3. Alternatives to 

80,000 acres 2 times per season at per $ 600,000 
acre 

and debris removal ,880,000 

Savings from use of herbicidal sprays $2,280,000 

combination $2,612,800 

Spraying 

IV. B. 

sive rhizome 
are in many 
or 

sites and more 
at the waterline. 

of j 
more difficult 

lied herbicides. 

the species lacks 
untilled stands of 

to control with either 

weed 
along the 
the exten

• 
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The of control was obtained with either da1apon 
with MSMA. It appears from this trial and 

is more 
very contrast to a later 
tensive Orchex 
oil) at 1 to the surfactant Surfax at 1/4 per
cent. A in stand reduction was observed where 

An 4 was initiated in 1t 

on a Solano County canal bank to compare retreatment intervals and appli 
cation rates of DSMA and MS}~ (compared on equal arsenic basis), com
binations of MSMA (8 lb ai/A) with dicamba (50 and 100 ppm) and with 

and 10 ppm). The grass was at full bloom Herbicide 
combinations offered no over MSMA alone, and retreatment 
intervals of 10 and 15 weeks were less effective than a 
5-week interval. 

to 200 
gpa with ~ Surfax on a 5-week retreatment 
interval, as the average of 4 
Number of treatments are cumulative. 

Table 1. control "lith DSMA and HSMA 

DSMA 9 lb 14.3 lb 7.3 8.6 9.9 

MSMA 8 1.2 4.8 8.5 9.9 

HSMA 12 1.8 8.5 9.7 10.0 

Control 0.0 0.0 0.0 

to compare HSMA, 

In 
was at a peak of 

A second experiment was 
dalapon, 

, and 
contrast to shere, the da1 

a few short inflorenscences 

was combined with MSMA. HSMA appears to applications 
rates above 4 lb ailA and many additional retreatments to achieve 

stand reduction. and ARD 13-02 at the rates tested 
provided a lower order of control and were discontinued after 3 appli 
cations. (University of California, Davis), 
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Table 2. 	 Dallisgrass control with foliage-applied herbicides and varying penetrants applied in 200 
gpa, expressed as the average of 3 replications. Number of treatments given are cumulative; 
retreatment interval Ca. 5 weeks. 

Control (10=100%) 
Acre Rate 8/28/69 10/8/69 11/18/69 7/29/70 10/23/70 

Herbicide A.1. Formul. Penetrant (1 treat) (2 treats) (3 treats) (3 treats) (4 treats) 

MSMA 4 lb 0.6 gal It;% Surfax 0.3 2.0 1.3 3.0 4.7 

MSMA 4 0.6 gal 1% Orchex 1.0 2.0 3.0 5.0 6.3 

Dalapon 20 27 lb It;% Surfax 1.0 4.3 9.1 7.0 9.7 

Dalapon 20 27 1% Orchex 0.7 4.0 8.7 6.2 9.5 

r Da1apon 20 27 It;% Surfax 1.0 5.0 9.3 6.6 9.9 .po. 
+ MSMA +4 +0.6 gal(Xl 

1/Glytac 14.5 100% diesel 0.3 1.3 8.0 2.7 (discontinued) 

})Glytac 14.5 None 0.0 O. 7 6.3 0.0 (discontinued) 

Control 0.0 0.0 0.0 0.0 0.0 

!/Analysis not supplied. 



Response of seedlings of three perennial ditchbank gr asses to four 
herbicides. Comes, R. D. Reed canarygrass (Phalaris arundi nacea 1.), 
redtop (AgY'ostis alba L) and creeping red fescue (Pestuca Y'ubY'a L.) 
are well adapted to the area along the waterline of canals and ditches 
in the Pacific Northwest. Generally, r eed canarygrass is a troublesome 
weed on such sites. The other two species are desirable for e r osion con
trol and as competition against annual weeds. Reed canarygr ass seedlings 
frequently are present and prevent the establishment of redtop or creep
ing red fes cue when seeded on such sites. 

Seedlings of the above species emerged on May 9, 1969, from seeds 
planted in rows spaced 24 inches apart . The following herbicide treat
ments were applied 3, 5, 7, or 10 weeks after emergence of the seedlings: 
amitrole-T at 1, 2, and 4 lb/A, paraquat at 0 . 5 and 1.0 lb/A, cacodylic 
acid at 2 and 4 lb/A, and dalapon at 4 and 8 lb/A. The amitrole-T 
treatments at 2 and 4 Ib / A wer e r epeated on the same plots on September 
9, 1969 . All herbicides were mixed with water and applied as sprays a t 
60 gpa. Measurement of susceptibility was based on stand reduction and 
not on initial injury symptoms. 

The lowest rate of each herbi cide did not reduce the stand of any 
species more than 23 percent. Paraquat and cacodylic acid applied a t 
1 and 4 lb!A, respectively, 3 weeks after emergence of the grasses 
nearly eliminated all species. Howeve r , su ch treatments a.pplied 5, 7, 
and 10 weeks after emergence did not reduce the stand of reed cana.ry
grass or creeping red fescue more than 35 percento Paraquat at 1 lb/A, 
applied to redtop 5 weeks after emergence, reduced the stand 66 percent 
but did not reduce the stand when applied land 10 weeks after emergence. 

None of the applications of amitrole-T at 2 ftnd 4 lb/A or dalapon 
at 8 lb/A reduced the stand of redtop on any trea tment date. Reed 
canarygrass was slightly more susceptible than creeping red fescue to 
such treatments, but a single treatment did not reduce the stand of 
either grass more than 58 percent . 

The second application of amitrole-T at 4 lb/A reduced the stand 
of creeping red fescue and reed canarygrass 93 to 99 percent, but it 
did not affect the stand of r edtop. These results indicate that reed 
canarygrass seedlings can be selectively controlled in a reed canary
grass-redtop seedling community with amitrole-T applied at 4 lb/A 3 to 
7 weeks after emergence of the grasses and again in the fall of the year 
of establishment. (Cooperative investigations of the Crops Research 
Division, Agricultural Research Service, U. S. Department of Agricultur e 
and the Washington Agricultural Experiment Station, Prosser, Washington ) , 
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PROJECT 7. CHEMICAL AND PHYSIOLOGICAL STUDIES 

E. E . . Schweizer, Project Chairman 

SUMMARY 

Six progress reports were submitted. They reported that: 

Dich1obeni1 interferred with the transport of 14coZ assimilates 
from cotton leaves by causing callose depositions on the sieve plates 
and border pits of sieve elements , Callose deposition appeared to be 
related to concentration of dichlobenil included in the nutrient 
solution and the period of time the roots were kept in a solution con
taining dich10benil. 

Three new furocoumarins were isolated from spring parsley. One 
furocoumarin was not phototoxic and the other two were phototoxic to 
one-week-01d chicks when administered orally. 

Plants stress produced by different herbicides was not distin
guished by either infrared or color film photography. Infrared color 
images produced in drought stress cultures of bluegrass turf were 
distinctly different than those produced by insect attack or a growth 
regulating chemical. 

Infrared spectrophotometry did not aid in identifying dicamba and 
pic10ram injury in pinto beans. Refinement or alterations of this 
technique will be required to make this method useful for diagnosing 
specific herbicide injury. 

A two-year study on the persistence of S-6115, SD-15418, and 
atrazine in soil showed that S-6115 was as persistent as atrazine at 
equivalent rates. SD-15418 was definitely less persistent than atra
zine or S-6115. In a one-year study, BAY-94337 appeared to be less 
persistent than any of the triazines. 

Five months after dicamba was applied at rates from 1 to 6 1b/A, 
barley was injured at rates higher than 1 lb/A, spring wheat at rates 
higher than Z 1b/A, and oats at rates higher than 4 1b/A. Twenty months 
after Z 1b/A of dicamba or 1 lb/A of dicamba plus 3 lb/A of Z,4-D amine 
was applied, the yield of alfalfa from the second year's growth in 
these treated plots was more than double the yield obtained from the 
non-treated plots which were infested with Canada thistle. 

Some effects of dichlobenil on transport of assimilates in cotton. 
Glenn, R. K., O. A. Leonard and D. E. Bayer. Cotton seedlings, var. 
Aca1a, were germinated in moist sand for 7 days and then transferred 
to jars containing half strength Hoagland solution. The plants were 
then placed in a greenhouse maintained at 80 C and grown until the third 

150 



and fourth true leaves were abou t two thi r ds expanded at which time the 
plan~s were ready for t r eatment. 

In the initial experiment r oots of co tton plant.s were treated with 
solutions containing 0, 0.2, 2.0 , and 20 ppm at dichlobenil for varying 
periods of time (0, 5, 25, and 1 25 hr), exposed to l4C02 and follow
ing a 24 hr transport period were freeze-dried . · The plants were then 
divided in to leaves, s tern and r oot, ground · and counted ,. 

Plants treated with 0.2 ppm dichlobenil showed a slight reduction 
in transport of assimilates to the rocts a f ter 25 hr t reatment and about. 
the same results a fte r 125 h Plants t r eated with 2.0 or 20 ppm showed' 0 

little reduction in transport to the roots until they had been exposed 
to dichlobenil for 25 hr and then at both 25 ·and 125 hrexposure trans
port was almost completely blocked. 

Plants in this study "Jere al so autographed and it was noticed that 
accumulation o f labeled assimilates by both the apical and axial buds 
was almost completely blo cked even before any reduc tion in transpor t 
to the roots had occurred so in the following studies the plants were 
sectioned into leaf, apical bud, stem, and roots . Culturing, treat
ment and counting methods were t he same a.s in the p r evious study f or 
all subsequent studies. 

In the next experiment the r oots were treated with a solution con
taining 20 ppm dichlobenil fo r 1, 5 and 25 hr, removed from ' the t r eat
ment solution, washed in wa t e r , and returned to half strength Hoagl and 
solution for 0, 1, 7, a nd 14 days. _At the end of these respective 
times the plants were labeled wi t h 14C02 and a fte r a 24 hr transpor t 
period hal.vested, f r eeze-dried, gr ound and counted . 

Transport to the apical bud was almost comple tely st.opped by 
simp l y exposing the plants to 14 C02 and placing the r oots in dich10benil 
solution during the 24 hr tr ansport time. 

Transport to the roo t s on the other hand was only slightly reduced 
after 1 day exposure to dichl obenil and not until 7 days f ollowing ex
posure for either 1, 5 or 25 hr was transport almost completely blocked , 
At the longer periods following exposure to dichlobenil ther e was no 
apparent recovery of assimil a te transport. 

A third experiment was designed as a repeat of some of the p r ev ious 
data and also to show the eff ect of dichlobenil on C02 fixa tion . The 
roots were treated with a 20 ppm s olu t ion of dich10benil for 24 hr, 
returned to half strength Hoagland solution f or 0, 1 and 7 days, and 
then pre cessed as in the previous experiment except tha t half the 
plants from each experiment were harv ested immediately after exposure 
to l4C02 and the other half a fter a 24 hr transport period. aesults 
in the table again show the r apidity dich10benil displays in - reducing 
transp ort to the api cal bud although in this study blockage wa s not 
achieved until 1 day after exposur e to dichlobeniL Transport to the 
roots was reduced by two thirds 1 day after exposure to dichlobenil and 
after 7 days almost 100 percent . 
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In a further detached leaves. were exposed 
to a solution containing 20 ppm dich10benil for 24 hr and returned to 
half s solution 2 the 

and exposure two 
leaves \Vere excised from one half the plants and placed in a 

moist container during the 24 hr transport period. At the end of the 
transport period comparable leaves on the remaining plants were excised 
and all the leaves were freeze-dried and autographed. When compared 

control leaves both the attached and detached leaves showed almost 
of movement of labeled assimilates out of the 

tissue into the veins. 

In another an was made to determine if dic.hlo
benil had reduced the levels of ATP in various of the 
No detectable differences were found between treated and untreated 
portions of any of the plants. 

In a final the authors used ana1ine blue and fluorescent 
to whether dich10beni1 caused an accumulation of cal

lose above normal levels anywhere in the transport system. Plants 
harvested one after exposure to solutions of 20 ppmdichlobenil 
showed considerable increase in the callose deposited on both the sieve 

and border of sieve elements as to control 
Seven after exposure. the callose ts on both the sieve 

and the border s had not diminished and in many cases had 
increased and quite severe of the sieve elements was 
The authors have assumed that this reaction is not reversible and could 
possibly contribute to the reduction in assimilate tin the 
earlier and that in the later s a combination of the in
creased callose ition plus the disruption of the sieve elements 
results in 100 percent reduction of assimilate transport. 
(Department of Botany, University of California, Davis). 

Percent distribution of labeled assimilates in cotton after 
o and 24 hr Based on s.a. (c/m/mg). 

root treatment with 
20 ppm dichlobenil 

Control 96.0 32.7 0.3 18.7 3.4 20.1 0.3 28.5 

0 97.0 40.5 0.2 19.0 2.3 16.3 0.5 24.2 

1 98.2 83.9 1.4 1.5 0.3 4.9 0.1 9.7 

7 94.1 83,6 4.0 11.1 1.6 4.7 0.2 0.6 
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Isolation of three new furocoumarins from spring parsley . Williams, 
M. Coburn. Spring parsley (Cymop t erus watsonii (CoulL & Rose) Jones) 
is a perennial species of the Urnbelliferae which causes photosensiti 
zation in sheep on desert ranges i n southwestern Utah and southeastern 
Nevada. The species contains several photo toxic furocoumarins. 

Bergapten and xantho toxin were previously identified as the prin
cipal furocoumarins responsible f or photosensitization-of sheep. Three 
additional furoc.ournarins have been isolated. One appears to be iso
pimpinellin. Although widely dis t ributed in the Umbelliferae, this 
furocoumarin is not phototoxi . Two other yellow-fluorescing furocou
marins were isolated by column chr omatography. Both have low Rf values 
and occur in low concentrations in the plant. They were phototoxic to 
one-week-old chicks when administered orally. Further purification and 
identification studies are in progress . 

Cymopterus longipes S. W~ts., a closely related species which 
occurs widely in the Intermountain West, has not been reported to cause 
phor.osensitization in livestock under field conditions. Examination 
of this species indicates that it contains the same furocoumarins as 
spring parsley but the concentrations are much lower. (Crops Research 
Division, Agricultural Research Service, U. S. Department of Agriculture 
and the Utah Agricult~lal Experiment Station, Logan). 

The use of infrared color photography in the detection of plant 
stress. Fults, Jess L. and Beyt L. Bohmont. Infrared color photogra.phy 
has been used £U1,' several years f r detection of camouflage, vegetation 
mapping and land use surveys. Its use by plant pathologists to detect 
the specific locations of plants under the stress of disease has been 
well established. Its use for the evaluation of the herbicidal control 
of range weeds, rabbitbrush (Chry s:Ythamnus v1~said1:j1oY"vi.S (Hook.) Nutt) 
and medusa head (Taen'&atherwn asperum (Slm.) Nevski), has been pioneered 
by Young, Evans and Tueller working in Nevada. Since infrared color 
photography has been applied to the detection of specific clinical 
diseases of animals that could not be detected by other forms of photo
graphy, this suggested that certain kinds of stress in plants might be 
more specifically detected by infrared color photography than by ordi
nary color photography. The investigations reported here have explored 
this question. The kinds of stress explored include that produced by 
insect injury, moisture stress and herbicide damage. The color film 
used was 35 mm Kodachrome II; the infrared color film used was Kodak 
Ektachrome Infrared Aero film 8443 , The camera used was a Canon 
equipped with a macre-lens FL 50 mm, 1:35. A No. 12 K light yellow 
filter was used with the infrared film--development was by Eastman 
Kodak Process E-3. Plants used for comparisons "in the field" included 
corn, sugarbeets, barley, potatoes, beans and several kinds of turf 
grasses--particularly Kentucky bluegrass, bentgrass, perennial ryegrass 
and mixed bluegrass-buffalo grass. 
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Results of aerial photography comparisons - scale 1:2880 to 1:5000. 
Each crop could be identified by their specific color in the infrared 
films--the color differences were somewhat more specific than with 
ordinary color (Kodachrome II). Stress produced by different herbicides 
was not distinguished by either infrared or color film. Different kinds 
of turf grasses produced characteristic colors with both infrared and 
coler film; the size of the differences between kinds was perhaps a little 
greater in the case of the infrared film. 

When the amount of injury produced by certain herbicides on blue
grass turf was compared in infrared vs Kodachrome II, it was found that 
the differences were about equaL Evaluation of the seyeral plots using 
either type of film showed specific differences between the st r ess pro
duced by different herbicides. The information was well correlated with 
ground based photography and vegetation evaluation. 

Results of greenhouse and laboratory comparisons, Stress symptoms 
produced in cultures of bluegrass turf produced by drought, insec ts and 
growth inhibition by a growth regulating chemical were somewhat mar e 
apparent with infrared photography than with color photography. Drought 
stress produced on infrared color images were distinctly different than 
those produced by insect attack or growth regulating chemi cal. 

Varigated leaves (those lacking chlorophyll in certain areas) pro
duced distinctly greater color differences with infrared film than col r 
film but basically did not add much specifically to biological inter
pretation. 

Leaves of bean plants gr'own under phytotoxic levels of herbi cldes 
produced specific images on both infrared and color film. However the 
differences between control and herbicide treatments seemed definitely 
better with simple color film compared to the infrared. (Weed Research 
Laboratory, Colorado Agricultural Experiment Station and Colorado Cooper
ative Extension Service, Colorado State University, Fort Collins). 

Infrared spectrophotometry as a tool for identification of herbi
cides involved in crop injury. Bohmont, Bert L. This study was initiated 
to evaluate the infrared spectrophotometer as a possible tool t o aid in 
identifying herbicide injury in crop plants. The intent was not to 
measure the actual herbicide, but rather to measure the molecula r hanges 
that might be brought about in the plant constituents as a result of 
the action of the herbicide. 

Pinto beans were grown in the field in soil treated wi th dicambs. at 
rates of 1/2, 1, 2 and 4 lb/A and in picloram treatment of li2, 1, 2 and 
4 oZ/A. Portions of the top growth were harvested when the plants were 
8 weeks old .. 

Extracts of the dried, ground plant materials were made using a 
series of increasingly polar solvents. Solvents used were hexan, carbon 
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disulfide, ether, and ethyl alcohol. 

Po tassium bromide was mixed with a portion of the residue remaining 
f r om t he evapor a.ted extrac ts. The resulting KEr-r esidue material was 
thoroughly mixed in a ball mill . The mixed material was then made into 
a pellet which was inserted into the infrared spectrophotometer and 
scanned from 2. to 15 microns wavelength using a NaCl prism. 

Examination of the spectra revealed only minor differences between 
the spectra for the two herbicides when extracted in ether and ethyl 
alcohol. The spectra of the two herbicide extracts did deviate from 
tha t of the control at 5.9 microns wavelength and at 11.5 - 12.5 mic r ons 
wavelength . The deviation at 5. 9 microns wavelength, although minor, 
would indi cate increased activity of carbonyl groups. At 11.5 - 12..5 
microns wavelength there was a definite difference between the spec tra 
fo r the herbicides and the control spectra. The two herbicide treatments 
were remarkably similar in their pattern. The activity indicated in 
this r egion was most probably due to N-H2 out-of-plane bending vibrations. 

Additional studies and refinement or alterations of the technique 
will be required in order to make this method useful for specific herbi
cide injury diagnosis. (Colorado Cooperative Extension Service and Botany 
and PlanL Pathology Department, Colo. State Univ., Fort Collins) . 

Small grain and alfalfa yields as affected by applic.ation of dicamb a. 
Gale, A. F . , H. P. Alley and G. A. Lee. The results of a study using 
di camba in conjunct i on with cultivation for control of Canada thistle 
(CiY's i um aY'V ense (L.) Scop . ) were reported in the 1970 Research Progr ess 
Rep ort . The study reported herein is a continuation of that study and 
was established to evaluate the soil residual effects of dicamba on 
small gr ains and alfalfa. 

A r eplicated series of plots were established on land which had 
been cropped during the 1969 gr owing season. Dicamba at rates ranging 
from 1 to 6 Ib/A was applied December 3, 1969, and small grains planted 
acr oss all treatments May 2, 1970, approximately 5 months after the 
applications were made. 

The yields of small grains ·presented in the attached table are from 
plo t s t r eated 5 months prior to seeding and the alfalfa yields from the 
initial evalua tion program which ".]as established in 1968 and seeded in 
1969 , 

The r e was apparently no effect on yield of spring wheat up to the 
2. lb / A a.pplication a nd no effect on yield of oats at even higher r a tes 
up to 3 to 4 lb!A of di camba. 

The susceptibility of barley to dicamba residues has been documented 
in previous studies and is again indicated in this study. All treatments 
higher than the 1 lb/A rate caused serious yield reduction and poo r 
quality seed . 
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The yield of alfalfa is indicative of the Canada thistle control 
obtained from the combination" of mechanical + herbicide treatments (1969 

and alfalfa establishment on treated 
in 1968 and se~ded in 1969. 

Alfalfa , one , from all chemical treated ts were 
to or than from the non-treated plots. Yields from two 

treatments, dicamba at 2 lb/A and the combination of dicamba + 2,4-D 
amine at 1 + 3 lb/A, were more than double the obtained hom the 
non-treated ts. These two treatments resulted 90 

reduction in thistle stand. 
iment Station, Laramie, SR-289). 

Small and alfalfa from dicamba-treated 

Rate 

dicamba 1 

dicamba 2 20.4 85.0 .6 6026 

dicamba 3 16.8 71.4 16.2 4886 

dicamba 4 12.9 69,9 8.9 

dicamba 6 14.2 64.7 3.3 3420 

2, amine 2 3697 

+ 2,4-D amine 3/4 + 1.5 3067 

dicamba + 2,4-D amine 1 + 3 6046 

Check 21.6 72.4 39.2 2972 + 3600 lb 
this 

for the small 
seeded 5/2/70. The treatments from which the 
obtained were established 9/16/68, and seeded 

, yields are from second year's 

Zimdahl, Robert L. 
year of a study first 1970. We have 

of two of the newer triazine herbicides, 
ethylamino-s~triazine-2-ylamino) ionitrile 
2 and 4 ,3,5-triazine 

atrazine. This year we also included 
)-as-triazin-5 -one ) at 

1, 2, and 4 lb/A. One location with two replicates was established on 
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a loam soil ~.Jith 1. 7 O.H., 46 sand, 35 silt. 
and clay. Two rox. 15 and June ) were 
made each year, After the second application one row of field beans, 

Moravian b and Scout wheat tvas in each 10 by 
10 ft plot. Additional were made in mid t, and 

The final will be made in the s 71. The 
plots were furrm.J irrigated which created some problems in obtaining 
sufficient moisture for at the later dates, 

Data from each year show that 8-6115 is as persistent as atrazine 
at rates. These will remain to 
and field beans the year. The tolerance of 
is but they should not immedi follow an 2 
lb of either The residues did seem to more 
in 1970 as a wetter spring and summer exerted their influence. We are 
not sure if this will be in the 1971 It is 

note that the injury level rose from the late summer to 
in the begun in 1969. We had doubts 

of a field bioassay ~.Jhen these crops were 
with poor moisture and late in the summer. The 
differential ury observed, with a field bio
assay when crops are at other than normal times. 

SD~154l8 is less persistent than atrazine or S-6ll5 and 
causes minimal injury to the four crops in the second year \vhen 
applied at 4 lb/A. remain sensitive the first 
year but field beans were less sensitive. and wheat should not 
be as alternative crops if a corn crop failure occurs in the 
year of use. 

BAY-94337 appears to be less tent than any of the triazines. 
The sugarbeet and field bean data indicate that the phytotoxic effect 
of 1 lb may be gone in 2 months and 2 Ib in a s time. 
We believe BAY-94337 will prove to be a compound with few of 

ury to crops. Research , 
and Plant , Colorado State University, Fort Collins). 
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Tables 1 and 2 below are nomenclature and abbreviation lists of 
the Weed Weeds 19 ), 1971). Authors 
are to use this 

Table 1. Common and Chemical Names of 

Common name Chemical 

A 
acrolein 
alachlor 
ametryne 

amiben (see chloramben) 

A}fS 

atratone 

atrazine 

B 
barban 
benefin 

bensulide 

benzadox 
bromacil 

buturon 

CDM 
CDEA 
CDEC 
chloramben 
chlorazine 
chloroxuron 

acrolein 
2-chloro-2' .6' 
2 )-4-( 

s..:.triazine 

3-amino-s-triazo1e 
ammonium sulfamate 
2- -4-(isopropylamino) 

triazine 
2-chloro-4-(ethylamino)-6-(isopropylamino)-s

triazine 

m-chlorocarbanilate 
,a,a,-trifluoro-2, 

toluidine 
O,O-diisopropyl phosphorodithioate S-ester with 
--!-(2-mercaptoethyl)benzenesulfonamide 

acetic acid 

propynyl)urea 
~-ethyl diisobutylthiocarbamate 

oxide 
carbanilate 

N,N-diallyl-2-chloroacetamide 
2-chloro-N 

3-amino-2,5-dichlorobenzoic acid 
2-chloro-4, 6-bis (diethylamino)-s-triazine 
3- (E..-chlorophenoxyJphenyl]-l-:-l-dimethyl=urea 

cycluron 
cypromid 

m-chlorocarbanilate 

calcium methanearsonate 
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Table I. Common and Chemical Names of Herbicides 

Common name Chemical name 

D 

dazomet 

DCPA 
DCU 
desmetryne 

diallate 
dicamba 
dic:h1obenil 
dich10rmate 

dinosam 
dinoseb 
diphenamid 

diuron 
DMTT dazomet) 
DNAP (see dinosam) 
DNBP 
DNC 
DNOC 
DSMA 

E 
endothall 
EPTC 
erbon 

EXD 

F 

fenac 
fenuron 
fenuronTCA 
fluometm:on 

H 
HCA 
hexaflurate 

ioxynil 

2,2~dichloropropionic acid 
, 5-dimethyl-2H-l,3,5-thiadiazine-2

thione 

l,3-bis ,2, urea 
2-(isopropylamino)-4-(methylamino)-6-(methylthio)

s-triazine 
~-(2,3-dichloroa1ly1) 
3, 
2, 
3, 
2

pyrazinedi= 
ium ion 

3-(3, )-1, 

4,6-dinitro-'Q.-creso1 
disodium methanearsonate 

acid 

2,2-dichloro= 

1,1,1, 3, 3, 3-hexachloro-2-propanone 
potassium hexafluoroarsenate 

4-hydroxy-3,5-diiodobenzonitrile 
)-6 )-~-

trazine 



Table 1. Common and Chemical Names of Herbicides (continued) 

Common name Chemical name 

IPC propham) 
isocil 
isopropalin 

K 
KOCN 

L 
lenacil 

linuron 

M 
MAA 
MAMA 
MCPA 
MCPB 
MCPES 
MCPP 
mecoprop 
metham 
metobromuron 
MH 
molinate 

monuron 
monuronTCA 

MSMA 

N 
napta1am 
neburon 
nitralin 
nitrofen 
nored. 
NPA (see napta1am) 

o 

P 
paraquat 
PBA 
PCP 
pebu1ate 
phenmedipham 

potassium cyanate 

methanearsonic acid 

(4-chloro-o-toly1) ic acid 
4-\ (4-Chloro-~-tolYl)OXYlbutyriC acid 
2- oxy sodium sulfate 

2-j (4-chloro-o-tolyl)oxyj acid 
sodium carbamate 
3-(£-bromophenyl)-1-methoxy-l-methylurea 
1,2-dihydro-3, 

(£-chlorophenyl) 
3-(£-chlorophenyl)-1,1-dimethylurea 
3-(£-chlorophenyl)-1,1-dimethy1urea mono(trichloro

monosodium methanearsonate 

3, 

1,1'-dimethyl-4,4' ion 
benzoic acid 

pentachlorophenol 
S-propyl butylethylthiocarbamate 
iIi"ethy1 banilate 
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Table 1. Common and Chemical Names of Herbicides (continued) 

Common name Chemical name 

picloram 4-amino-3,5,6-trichloropicolinic acid 
PMA (acetato)phenylmercury 
prometone 2,4-bis(isopropylamino)-6-methoxy-s-triazine 
prometryne 2,4-bis(isopropy1amino)-6-(methy1thio)-~-triazine 
propachlor 2-ch1oro-~-isopropy1acetani1ide 

propanil 3',4'-dich1oropropionani1ide 
propazine 2-chloro-4,6-bis(isopropy1amino)-s-triazine 
propham isopropyl carbani1ate 
pyrazon 5-amino-4-ch1oro-2-phenyl-3(2H)-pyridazinone 
pyriclor 2,3,5-trich1oro-4-pyridinol 

S 
sesone 2-(2,4-dich1orophenoxy)ethyl sodium sulfate 
siduron 1-(2-methylcyc1ohexy1)-3-pheny1urea 
silvex 2-(2,4,5-trichlorophenoxy)propionic acid 
simazine 2-chloro-4,6-bis(ethylamino)-s-triazine 
simetone 2,4-bis(ethy1amino)-6-methoxy~s-triazine 
simetryne 2,4-bis(ethy1amino)-6-(methy1thio)-~-triazine 
SMDC (see metham) 
solan 3'-chloro-2-methy1-E-valerotoluidide 
swep methyl 3, !~-dichlorocarbanilate 

T 
terbacil 3-tert-butyl-5-ch1oro-6-methyluracil 
terbutol 2,6-di-tert-butyl-~-to1y1 methy1carbamate 
terbutryn 2-(tert-buty1amino)-4-= (ethy1amino)-6-(methylthio

s- = triazine 
TCA trichloroacetic acid 
triallate ~-(2,3,3-trichloroallyl) diisopropylthiocarbamate 
tricamba 3,5,6-trich1oro-o-anisic acid 
trietazine 2-ch1oro-4-(diethylamino)-6-(ethylamino)-~-triazine 
trifluralin a,a,a,-trif1uoro-2,6-dinitro-~,~-dipropyl-~-toluidine 

trimeturon 1-(~-ch1orophenyl)-2,3,3-trimethylpseudourea 
2,3 , 6-TBA~/ 2,3,6-trich1orobenzoic acid 
2,4-D (2,4-dichlorophenoxy)acetic acid 
2,4-DB 4-(2,4-dichlorophenoxy)butyric acid 
2,4-DEB 2-(2 4-dichlorophenoxy)ethyl benzoate 
2,4-DEP trisf2-(2,4-dichlorophenoxy)ethyll phosphite 
2,4-DP (see dichlorprop) 
2,4,5-T (2,4,5-trichlorophenoxy)acetic acid 
2,4,S-TES sodium 2-(2,4,5-trichlorophenoxy)ethy1 sulfate 

vernolate ~-propyl dipropylthiocarbamate 

l/Herbicides no longer in use in USA are omitted. Complete listing, inclu
ding these, is in WEEDS 14(4), 1966. 

161 

V 



Table 1. COWIDon and Chemical Names of Herbicides 

1!As tabulated in this paper) a chemical name two lines 
an ) is joined without any separation if written 

on one line. 

herbicide is available as mixed isomers. rrJhen possible> the 
isomers should be identified, the amount of each isomer is the mixture spec
ified and the source of the chemicals 
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Table 2. Abbreviations of terms used in weed control 

\bbreviations Definitions 

A 
ae 

ai 

bu 
ds 
cu 
diam 

ft 
g 

gpa 
gph 
gpm 
hr 
ht 
in 
1 
Ib 
mg 
mi 
min 
ml 
rom 
mp 
mph 
oz 
ppmv 
ppmw 
ppt 

rd 
rpm 
sp gr 
sq 
T 
tech 
temp 
wt 

NCWCC 
NEl;JCC 
SWSS 
WSSA 
wsws 

acre ) 
acid equivalent 
acid equivalent per 100 
active 
active per 100 
bushel ) 
cubic feet per second 
cubic 
diameter 
feet per minute 
foot or feet 
gram (s) 
gallon(s) 

per acre 
per hour 
per minutes 

hour(s) 

inch(es) 
liter ) 
pound(s) 
milligram(s) 
mile(s) 
minute(s) 
milliliter (s) 
millimeter(s) 
melting point 
miles hour 
ounce ) 

million by volume 

inch 

revolutions per minute 

square 
tones) 
technical 

specific units 
Do not use this abbreviation. Instead 
(examples: g/l or lb/gal) 

North Central Weed Control Conference 
Northeastern Weed Control Conference 
Southern Weed Science So 
weed Science Society of America 
lilestern of ~.Jeed Science 

163 




AUTHOR INDEX 


, 

H. 
J. C. 
P. 

Anderson, J. L. 
An1iker. W. L. 
Appleby, A. P. 
Ar1e, H. F. 

D. E. 

• L . J. 
Bohmont, B. L. 
Boyle, w. D. 

R. 
Bushmann, L. 1. 

Christensen, L. 
Colbert, D. R. 
Colbert, F. O. 
Collins, H. B. 
Collins, R. L. 
Comes, R. D. 

Dawson, J. H. 
Dunster, K. W. 

Elmore, C. L. 

L. T. 
Fischer, B. B. 
Francis, L. 

, L. 
Fults, J. L. 

Gale, A. 1. 
R. K. 
w. L . •

Gratknowski, H. 
Guney1i, E. 

Hamilton, D. 
Hamilton, K. C. 

C. H. 
Herr, J. E. 
Hull, H. M. 
Humphrey, W. 
Hyzak, D. L. 

7, ,69. ,119,133 
96, 

3.15~17.18.23, ,99.111,113,117,155 
59,66,72 

60 
96,101,115,126,129 

92,123 

5,8,150 
26 

153,154 
144 

8,133, 

.46 
115, 

115 
80 

95, 

103 
3 

53.77,78,79,80,82,84,84 

104 
46,47,49,51,53,68,133,134 

73 
84 

74,81,153 

15,155 
5,8,28,150 

,32 
31 

101 

14,92,123 
32 
26 

38,39 
73, 
93,98 

164 

http:3.15~17.18.23


AUTHOR (cant 

Johnson, E. 82 
Johnson, W. v. 133 

, 
19 

H, M. 7,65 
Kukas, R. D. . • 111,113 

Lange, A. . 46,47,49,51,53,53,56,58,62,68,71,84 
Lee, G, A, 3, ,17,18,23,86,99,111,113,117,155 
Leonard, O. A, 5,26,28,33,150 
Lider, L. A. . 5 6,47 
Luna, F. Jr. 61 
Lusk, O. 66,72 

, 
, vI. B. 8,9,13;26,77,132,133,134,142,146 
R. M. • 61,63 

Morton, H. L. • 38,39 
Mue1, P. J. . 26 

Norris, R. F. 104,107,110,122 

Oliver, F. . . . . . . 144 
Olson, P. D. 96,101,124,129 
Orr, J. P. 104 
Otto, N. E. . . . . . . . 140 

Peabody, D, V. Jr. 30,60,61,64,64,67,86 
Purdy, W. J. III 35 

Radosevich, S. R. . 124 
Reeve T. A. 1,11,128 
Robison, G, D. , .... I,ll 
Roncoroni, E. , 82,84 

Smith, J. L. 26 
Smith, N. L 8,9,13,26,77,132,133,134,142,146 

, G. A. 23,117 
Stewart, R. E. 29 

, E. • 56 
Street, J. E. . 26 
Sullivan, E. F.. • , 1D4 

Tamez, S. 
Tisdale, T. • 68 
Thiele, G. H. 90 

165 




AUTHOR INDEX (continued) 

Van Dam, J. 79 


Washburn, B. 26 

Whitworth, J. W. 122,137 

Williams, D. 137 

Williams, H. 79 

Williams, M. C. 153 


Yeager, J. T. 132 


Zimdah1, R. L. 90,93,98, 

166 




alfalfa 
almond 
alta fescue • 

t 
asparagus 

beans 
beans 
beans (lima) 
bentgrass 

bottlebush 

carrot 

corn (svleet) 
cotton 
cucumber 
cupgrass 

grapes 

ice plant (Large leaf) 
intermediate 
iris 

lettuce • 

milo 
mesa dropseed 

narcissi 
nectarine • 

No. 

128,129, 
49,53 


77 

53 

49 


53,58 
84,85 

57; 71.90 91,92.153. ,157 

117,153, ,157 


129 

119 


74,153 

79 


74 80,81 

84 


153 

32 


59 

60,73,129 


49 

129 


110,111,113,129,153 

66,67,115 


122,123.129,150 

61.129 


122 


5,7,46,47,53 

82 

19 

86 

82 


84 


53,62,129 

110 

32 


86 

49 
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(cant 

oats 
oleander 
onion 

(Hillmans) 
pea 
peach 
pear 

potatoe 
privet 
prunes 

rice 
ryegrass (annual) 
ryegrass 
ryegrass 

sugar beets 

tomatoe 
torulosa 

veronica 

walnuts 

wheat 
wheat (winter) 

Page No. 

66,156 
84 

153 
132 

64,64,129 
34,49 

53 
126 

84 
49,51,84 

65,124,153 
84,85 
34 L!9 

78 

l29 
J.5J 

57 

130 
:. '?::; 

,107 1 ,153,157 

68,69 72 73 
84,85 

86 

84 

53 
61 

99,129,156 
93,95,96,98,101,102,157 
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Aaep aipainatum Pursh. (vine maple) . . . 
Adenostoma fasaiauZatum H & A (chamise) . 

pubpa Bong. (red alder) •...•• 
Willd. ( 

Nutt. 

Ceanothus sp. . . • . . . . . . • . 

Copylus aOPnuta Marsh (California hazel) 

Cytisus saopaPius L. Link (scotch broom) 

ChPysothamnus Hook Nutt (rabbitbrush) 


Epiodiatyon Hook & Arn 

Euaalyptus . . . . 

Eugenia 


l oak) 

Lantana aamapa L. (lantana) • . . . . • • . 
Lappea tpidentata .C.) Coville (creosotebush) • 
Luaaena ZeuaoaephaZa koa) 

maZabathpiaum L. 

Una (ohia) 


Zepis sp. 

Pinus L. 
Pinus sp. (shore pine) 
Pposopis juZiflopa var. 

juUflopa var. 
Pposopis sp. 
Psidium guajava 
Psuetosuga 

pine) • . 

gZanduZosa (Torr) Cockerell 
ve (Woot.) 

. . . " . . " " 
• • • " • I .. " .. • .. ,. 

Franco (douglas fir) 

Ouepaus Zeyenii A.D.C. (interior live oak) 

pawifZopa Nutt 
Rubus C. J. Muel1. 
Rubus )"''''Tn/

C
)" Us Pursh. 

Sahinus Raddi 

29 

· 16,23 


20 


31 

29 


. • .• 31 

• . 

28
· . · . 33 


· . · . 
37 


36 


37 


36 

36 


29 


· . ... 86 

30 


(honey mesquit~ 39 

,39 


. , .. " 32 

36 

31 


28 


29 

26 

29 
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Agrostis alba L. 81,149 
· • .. 81 

82 
63,124 

61,63,69,73,99,104,108, 
109,113 ,121,127,128 

• . • . 122 
Anthemis aotv L. , 101,104,108 
Anthrisaus vulgaris (bur chervil) , • • .. .. .. .. .. .. .. 95 
Avena fatua L. (wild oat) . . . . .. 8,90,91,132,134 

92 
101,104,108 

) 81 

Bromus bromegrass) 20,98,99 

CapselLa bursa-pastoris (L.) Medic (shepherdspurse) . 63,69 
Cardamine oligosperma 84 

pauaiflorus Benth. . . . . . • 137 
Centaurea lis L. 77 ,132 

vulgatum L. · • • 101 
Chenopodium album L. • 69,86,99,103,113,118, 

121,124,127,128 
Ch La sp. . • . . . . . • 142 
Chorispara La (Wi11d.) DC. (blue mustard) ..•••.. 93,95 
Cirsium arvense (L.) · 155 

aanesaens Nutt (Platte • . • . 99 
L. · 3,5,7,8 

(L. ) ) • . . 1 
(L. ) 14,122 

Daatylis L. ) 81 
Delphinium larkspur) . . .• 17,18 
Descurainia (Walt.) Britt. mustard) • 86,99 
Digitaria sanguinalis (L.) • (hairy (large) · . . . 78 
Digitaria sp. (crabgrass) . • • . • 79 

(L.) Beauv. ) . . 64,67,69,103,104, 
108,109,128 

frumentoaea (Japanese millet) · .. U5 
Eremocarpus setigerus Benth 
Euphorbia maculata L. 

• 132 
84 

Pestuaa red 
Festuaa arundinacea Schreb. 81 
Festuca L. (rattail fescue) 
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HERBACEOUS WEED INDEX 


HoZosteum umbeZ chickweed) • • • 95 
HOT'deum jubatum 8,144 

Ipomoea hedeT'aaea (L.) (ivy1eaf morningg1ory) • 38 
Ipomoea hiT'sutuZa (wooly morningg1ory) 123 
Ipomoea sp. 122 

Koahia saopaPia (L.) Roth (kochia) . • 86,100,113,118 

Lamium amp 1. (henbit) 82,95 
LoZium muZtifZorum ryegrass) · 96,127,132 
LoZium L. ryegrass) • ••• • · . . . . 81 

(ske1etonweed) · 99 

Opuntia Haw. (plains pricklypear) • 15 

Paniaum Swatz. (browntop panicum) • 123 
PaspaZum Poir. (da11is grass) 9,146 
Phalaris rTY"jnI17Ylnro'on L. (reed canarygrass) • 149 
Phleum • . • 81'nY','1T:"''Y1 

ground 124 
\aL.uu,a~ bluegrass) 79,101 
L. (kentucky bluegrass) • . • 84 

Polygonum L. (prostrate knotweed) • 99,104,108 
PoZygonum aonvolvulus L. (wild buckwheat) 118 
POT'tulaaa 0 L. (purslane) • . . • . • 63,109,113,118 

Pair. (american • . • • 141 
L. (sago pondweed) , • •. 141,144 

Pau • . . . . . . . 133, 
...o,~ ....""u thistle) .• 99.127 

Nutt. grass) • · . • 99 
(common groundsel) 69,82,84 

Herrm. (giant foxtail) • • • • • . • 38 
(L.) Beauv. (german millet) ••••• 
(L.) Beauv. • 86,113,118 
C-oertn. (milk thistle) • • • 77 

7Q'rJrnl'~1~ altissimum L. (tumble • • . • 95 
Sisymbrium offiainale (L.) Scop. (hedge mustard) • " " * " 77 
SoZanum nigrum L. (black nightshade) • • • 59,63,113,118 
So sp. (nightshade) • • • • • • • • • • • • • 103,127 
Solanum villosum Mill. (hairy nightshade) · •.•• 69,119 

oZeT'aaeaU8 L. (annual sowthistle) . . •• 69,82 
(1.) Pers. ) 9,11,13,146 

(L.) Cyrillo 77 ,95,101 

74, 

",r'JFLI"L::U. sp. (ironweed) 122 

itaZiaum Moretti. 
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