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PREFACE 

The 1960 Research Progress Report has been prepared in advance for 
distribution at the 1960 meeting of the Western Weed Control Conference. 
The Western Weed Control Conference is acting as a host to Weed Society 
of America at these meetings. We welcome all members and guests of the 
Weed Society of America to their first meeting in the West, we are pleased 
to have you, we trust that you will have a profitable and enjoyable meeting, 
and return again at the duly appointed time. The members of the Western 
Weed Control Conference appreciate the Weed Society of America meeting 
in the West which enables so many more WWCC members to attend and 
profit from the national meeting. 

These Research Progress Reports consist of abstracts and summaries 
of current findings of research workers throughout the conference area. This 
report is particularly to be recommended for its timeliness. The results are 
fresh from the laboratory, greenhouse, and field and were conducted for the 
most part during the past year. They have been assembled in time to be 
available at this meeting only by the whole hearted cooperation of the 
individual contributors and 'project chairmen. 

. Due to the limited time for preparing this report certain editorial 
changes were made without consultation with the authors. Such editorial 
changes were necessary in order to obtain uniform composition. The 
editor trusts that such changes will be accepted in this light. 

The re search committee is organized into nine projects each having a 
project leader. The reports from each project were assembled and a 
summary written by the respective project chairman. 

I wish to express my sincere appreciation to the individual contributors 
and particularly to the project chairmen without whose efforts this publication 
could not have been prepared. 

Floyd M. Ashton 
Chairman, Research Committee 
Western Weed Control Conference 

• 

University of California 
Davis, California 
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T 1. HERBAC WEEDS 

C. Project Chairman 

SUMMARY 

Fourteen reports on nine perennial weeds were received. 

Quackgrass 

atrazin or 

ens. In Oregon, 
2 lbs 

ss was controlled 
for one season by s of atrazin or 4 lbs / A s 
8 Ibs / A control for two seasons. 

T were more effective than 

In New Mexico, late ations 
combination of dalapon and amitrol gave 

with 
In Idaho, 2,4-D and in combination 

chlorate were more effective than 
spur ge for two seasons. 

L'1. Idaho, when several herbicides 
2,4-D, 2,4, 5-T, 

herbicides where weed control, crop 
yields, and chemical costs were considered. 

In Colorado, where two benzoic acid c s and two 2, 4-D formula
tions were the previous year to control bindweed, the residual effects 
on 14 crops were s 

In Idaho, high rates of several 
2, 4-D appeared more promi 

because it had less effect on the 

In amitrol was more effective than 2,4, 5-T. High 
soil moisture increased the effectiveness of amitrol, while of 
nitrate and fertilizers did not increase the effectivenes s of the 
he ides. 

contr 
2,3,6

• 
In Colorado, one after 

tre senettle stands by 70 percent 
40 lbs/A; and 2, 4-D, 

2 lbs 

ris), In 6 tests in nonir 
C -;---c-....-.,--.........-,;-,,-- '------,-....,...,-" ~--;:;--.,.- T BA and P BA ave r 


cent while amitrol was not effective. 

In when several herbicides 
and a combination of PBA and amitrolwere 

gave the best control. A surfactant increased the effectiveness of amitrol and 
2,4-D. 
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Am;t.rol O.t rosette and early bloom gave better control than 
cations of other growth s. the volume of the carrier from 
240 per acre did not influence the ctiveness of amitrol. 

2:n 11 tests in Colorado, 2,3, 6-TBA and PBA re
duced thistle stands and average of 60 to 88 percent. 

Pover -weed s In five tests in Colorado 2,3, 6-TBA 
----;:--.-,;-.~:-:--..

an.d PBA controlled amitrol reduced stands only 60 70 per
cent. 

CONTRIBUTORS REPORTS 

several chemicals for the control of Canada thistle. 
In 

, '1of growth "'.lith seve cneml.ca~s were 
ir:>. water at 40 gpa exc the 2, 4-D which was dry. 

Treatments were ra!.ldomized and r times. Stand counts were 
made at time of treatment treatment to determine 
percenta ge contr 

Of the chemicals used 2,3,6- Benzac 354 
ac ACP 329 {I Ib amitrol + 4 lb. 
gave outs r;:ontrol at 10 lbs ?-ctive material per acre. The powder and 
paste formulabons of 2,4-D at 10 Ibs. active/A gave only 39 and 68 percent 
control resp whereas, the same rate of 2, 4-D liquid amine and 
ester formulations was better. 

(X-77) to amitrol and 2, 4-D amine in
creased the perc thistle control when compared to plots treated<::LUa.u.<=;. 

without the (g iment Station) 

Chemic,,,! control 
Alley, er re re 
of the West have caused much concern. Excellent control has been repor 
however, in almost all cases the chemical has been applied in large volumes 
of water irre s s of the chemical concentration. 

This experiment was established to obtain pr data on the effects 
of volume of carrier and date of .. four square rod 

were established the of 19 were made on 
June 28, .JUly 11, July 24 and gpa of water as

• the carrier for amitrol and 40 gpa water for treatment. The chemical 
as active per acre a.nd was on each date of 

It was interes to note that 8 Ib amUrol in 120 and 240 gpa water 
gave complete elimination of Canada thistle on the June 11 and 24 dates. 
These dates corre to the rosette and early bloom of growth re-

The JUly 11 ( bud) date of was not as effective, 
whereas, the 11 (hard date resulted in only 75 
percent control the thistle. -rates of 2, 4-D as 
effective as amitrol. Visual estimates t 14, 19 the 
June 11 and 24 treated r free of any Canada thistle 
reinva 
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2/ rlDate of Counts - Percent Visual 3/ III . 1 >iChemical 1bs gpa Carrier ahon 1958 19 Control >i.... 
ttl 	 ~ 
>i 	 a 

>i 
amitrol 8 120 6/28/58 72 o 1 excellent 

(1) 

amitrol 8 	 6/28/58 83 o 100 excellent 

2,4-D 40 40 6/28/58 84' 33 61 fair-poor 

amitrol 8 120 7/11 / 58 	 6 91 

amitrol 8 	 7/11 / 58 58 4 93 

2,4-D 40 40 7/11 / 58 55 21 	 poor ~ 
1-" (1) 
l:i >i 

amitrol 8 120 7/24/58 65 o 100 excellent 	 .-+ (1) 

:Y (1)
(1) [fJ 

amitrol 8 	 7/24/58 74 o 100 excellent .-+~.-+ 
>i (1) III 
1-'. >i u' 
::'(1)::-:2,4-D 40 40 7/ /58 78 31 	 poor 
ill 	 ~ [fJ 

[fJ g' 
(1) 	 Poamitrol 8 120 8/11/58 85 21 74 poor 	 Po ..... 
III 	 l:i 
[fJ 

.......
amitrol 8 240 8/11/58 68 14 
~-o 
(1) 
t-'2,4-D 40 40 8/11/58 60 36 40 poor t-' 	• 

III 
III h:j 
III 	 0 ,..... ~ 

,..... X >i 

11 Date of 2/ Counts taken at time of 	 rl
r:: -< 
t-' 0(June 11, 1959) initial .-+ t-'6/28/58 Rosette s (3-4 in. gr 
~ r::Counts perma- >i III 8 

7/24/58 - Ear located sq. in each ::. 0 (1) 

7/11 /58 Earlv bud 

I-+> 	 ill
3/ Visual made t 14, 198/11/58  III 	 0 

'l:J I-+> 

I 
LN 
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The rela.tive efiici.ency of 10 herbicides applied at high rates in fall 
fo:_!he__cont"rol of leafy spur ge. Erickson, Lambert C. This study wa.s 
conducted near Donnelly, Idaho, on a coarse sandy loam soil. The initial 
tre-':ltments were applied on September 13, 1957. Each of the herbicides 
were applied at 3 rates according to the characteristics of the individua.l 
material. The following data are based on a calculated initial infe station 
of 100 percent density. (Idaho Agricultural Experiment Station) 

Materia.! and rate 	 % remaining of original stand 
1958 	 1959 

1QbCheck l32 
2,4-D 16 lb. /A. 39 26 

I! 32 II 7 5 
II 64 II 2 5 

2 , 4-D 16 10. /A. in borax complex 65 62 
II 32 11 9 17II II 

II II11 64" 	 6 6 
2 , 4, 5 - T 1 6 lb. / A 70 64 

II 32 . II 9 22 
II 64 II 1 1 

silvex 16 lb./A. 45 60 
II 32 II 10 20 
I! 64 II 1 5 

MCPA 16 lb. /A. 80 68 
II 32 " 42 42 
II 64 II 9 	 12 

TBA 16 lb./A. 92 74 
I! 32 f! 100 100 
11 64 II 100 100 

amitrol161b./A. 50 100 
11 32" 95 53 
II 64 II 40 16 

monuron 40 lb. / A 77 36 
II 60 II 100 13 
11 80 II 100 22 

diuron 40 II 80 29 
II 60 II 58 25 
Ii 80 11 100 100 

Na.CI03 4 l.b. / sq. rd. 3 3 
I! II 	 36 3 
11 8 I! 1.5 1.5 

NaCI0 3 + borax (1/4-3/4 complex) 4 lb. Isq. , rd. 33 33 
II 	 II 6 II . 19 	 19• II 	 8 II 22 17 

Agricultural 	borax 4 lb. / sq. rd. 59 59 
6 II 48 36 
8 " 57 57 -------------------------,-----------------------------------------------------

~kgrass control with atrazin and simazin. Furtick, W. R. and 
Chilcote , D.O. Trials were established at Corvallis, Oregon in May 
1958 on a silty clay loam soil heavily infe sted with quackgras s, Agropyron 
repens. The newly prepared seedbed on the quackgrass infested land was 
treated with atrazin (2~chloro -,4-isopropylamino -6 -ethy1amino - s -triazine) 
and simazin {2-chloro-4, 6-bis (ethylamino)-s-triazine). The rates used 
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for both materials were 2, 4, 6, 8 and 16 pounds per acre active ingredient. 

The area was planted to corn and irrigated all summer by sprinkler 
irrigation. There was no injury to the corn at any of the different rates of 
application. All rates of atrazin application gave effective elimination of 
the quackgrass growth during the 1958 growing season. Effective elim
ination of quackgrass growth occurred in the simazin treated plots at 
rates of 4 pounds and above. The kill of the topgrowth of quackgrass was 
much slower in the simazin treated plots compared with atrazin. 

The treated plots were held over until 1959 for further evaluation on 
quackgrass kill. Observations made during the spring and summer of 1959 
indicated no regrowth of the quackgrass at the 8 and 16 pound rates of 
atrazin. There was approximately 40 percent regrowth at the 4 pound 
rate and 50 percent regrwoth at the 2 pound rate. The regrowth in the 
simazin treated plots was complete at the two and four pound rates and 
approximately 50 percent at the 8 pound rate. There was still a trace of 
quackgrass regrowth at the 16 pound rate. 

The results of this trial would indicate atrazin is a promising chemical 
for eliminating quackgrass as a spot treatment at rates of 8 pounds active 
or above on land that is to be planted to corn the year following spot 
treatment. This material offers excellent promise as a control agent 
at rates of approximately 2 pounds active per acre for the suppression of 
quackgras s during the growing season where corn is to be produced. 
(Oregon Agric'ultural Experiment Station) 

The rela.tive effectiveness of amitrol (3-amino, 1, 2, 4 triazole) 
compared with amitrol plus ammonium thiocyanate. Furtick, W. R. 
and Phipps , F. E. Plots were established on a dense stand of quack
gras s (Agropyron repens) at Corvallis, Oregon, in the spring of 1959. 
Amitrol was compared to amitrol plus ammonium thiocyanate at the 
rates of 2, 4 and 8 pounds active per acre based on amitrol. These 
plots were observed throughout the summer and fall of 1959. The 
amitrol treatments alone at all rates resulted in considerable regrowth 
during the fall of 1959. Only the 8 pound rate had chlorotic plants still 
present by September 15 , 1959. There were a large number of 
chlorotic plants at all rates of the amitrol plus ammonium thiocyanate. 
At rates above two pounds per acre, nearly all plants were making 
limited regrowth, but all regrowth was chlorotic. Results of this trial 
would indicate the addition of ammonium thi.ocyanate to amitrol greatly 
increases the effectiveness of amitrol through prolonging the effects of 
the amitrol on the rhizome system of quackgrass. (Oregon Agricultural

• Experiment Station) 

Herbicidal control of field bindweed (Convolvulus arvensis) and subse
quent effects on crop yields. Schaeffer, Ralph J. , and Erickson, Lambert 
C. This bindweed control study was initiated in 1956 in a dense (100%) 
infestation in an abandoned field. The initial treatments were applied in 
late summer and have thereafter been continued as after harvest treat
ments. The area has been cropped with barley for the past three seasons. 

In addition to the materials and rates given below numerous addi
tional treatments have been applied at the indicated intervals during the 
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course of this study: Karmex DW at 15, 30, and 50 lb. /A., and DB 
Granular at 1, 2, and 3 lb. /100 sq. ft. in 1956; 2,4-D, 2,4,5-T, and 
silvex at 8 and 80 Ib/ A., amitrol at 4 and 8 lb., and simazin at 4, 8, 
and 12 lb. /A. in 1956 and 57; TBA at 4 and 8 lb. /A in 1957 and 58. 
Considering the average results on the basis of bindweed control and 
resulting crop yield the five most tenable treatments are given below, 
based upon a top combined rank of 2, a mean of 28, and a maximum 
materials x treatments of 54. 

Yield Bindweed control Total 
Treatment lb. fA Rank % orig. stand Rank rank 
2,4-D 8fA 4761 3 4 1 4 
2,4-D 4/A 4836 2 14 9 11 
2,4, 5-T 4/A 4911 1 14 10 11 
silvex 8/ A 4374 7 14 8 15 
2,4, 5-T 8/A 4157 13 7 3 16 
2,4-D 2/A 4072 15 8 4 19 
Check 4221 10 48 25 35 

Of the total 27 treatments (herbicides x rates) 10 ranked above the 
check in yield and 25 ranked above the check in bindweed control. The 
benzoic acid treatments ranked high in control in 1958, but decreased in 
weed control and increased in crop toxicity in 1959. 

On a continuing basis 2, 4-D has been the most effective herbicide 
when considering the three aspects - -bindweed control, crop yields, and 
material costs. The TBA treatments applied in 1958 were almost 3 
times more effective than equivalent rates of 2, 4-D for bindweed control, 
but crop yields were lowest in the entire study. (Idaho Expt. Station) 

Relative effici.enc of five herbicides, ap lied at equivalent cost rates, 
for the control of perennial ground cherry (Physalis subglabrata and sub
sequent crop yield. Schaeffer, Ralph J., and Erickson, Lambert C. On 
November 14, 1958 , . treatments of 2, 4-D, 2,4, 5-T, silvex, TBA, and 
amitrol were applied at three rates equivalent in cost to 50, 100, and 150 
pounds of 2, 4-D per acre. The treatments were applied to square rod 
plots in three randomized blocks. The se treatments were applied to a 
dense ground cherry infestation in a field which had been plowed and disced 
following corn harvest. The field was seeded to spring wheat in 1959. 
When the crop matured the following average yield and weed control data 
were obtained. 

Weed stand Control Yield Yield 
Material % of checks rank Bu. fA % of check rank 
2,4-D 64 3 44 110 1 
2,4,5-T 34 2 20 50 4 
si1vex 78 4 18 46 5 
amitrol 89 5 33 84 3 
TBA 29 1 14 36 6 
Check 100 6 40 100 2 

Little practical control was obtained from any herbicide at the indi
cated high rate fall applications. The phytotoxic effects exhibited by the 
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ground cherry were in most instances directly proportinal to the decrease 
in crop yield. This was most pronounced in the benzoic acid treatments, 
followed by 2,4, 5-T. Applications of silvex and amitrol had the least effect 
upon ground cherry control while both contributed to crop toxicity. The 
2, 4-D treatments while ranking third in weed control ranked first in crop 
yield and thereby indicated the greatest potential as a selective control 
treatment in fall applications. (Idaho Agricultural Experiment Station) 

Interactions between levels of soil moisture, soil fertility, and 
herbicides in the control of perennial ground cherry (Physalis subglabrata). 
Schaeffer, Ralph J., and Erickson, Lambert C. This study was designed 
to determine the interacting effects of two moisture levels on single and 
combined herbicide and fertility levels in the control of perennial ground 
cherry. This was a large dense infestation in an irrigated permanent 
pasture. Each block was designed to include the basic fertilizer (P 0

2 5
and Nat 75lbs. /A), andh.erbicide (2,4, 5-T amine, 2,4, 5-T ester, and 
amitrol at 2 lbs. active ingredient) rates. These same materials and rates 
were superimposed on the initial treatments, thereby giving the initial and 
twice the initial rates all combinations thereof. All treatments were replicated 
three times. These treatments were applied September 18, 1958, and the 
results obtained September 1, 1959. 

The following results were obtained by comparing the non-treated 
check with the existing stand as of September 1959. The 10 most 
effective treatments or combined treatments were as follows: 

Rank Material and rate Soil moisture level 
1 amitrol 2 lb. !A plus 75 lbs. !A of N high 
2 " 4 " " 
3 " 2 11 II 2,4,5-T amine 2 lb. / A II 

4 II II 2 " II . 

5 " 2 II II 2,4,5-T ester II " " 
6 2,4, 5-T amine 4 Ibs. /A low. 
7 
8 

amitro12 lbs. /A plus 75 lbs. /A P 
2

0 
" "" II 2,4, 5-T amine 5 

high 
low. 

9 " 4 II low 
10 " 2 " II 75 lbs. /A P20 5 low 

• 


Two factors are evident in the above compilation: (1) amitrol is more 
toxic than 2,4, 5-T, and (2) high moisture contributes to its efficiency when 
applied singly or in combination with 2,4, 5-T. (Idaho Agricultural 
Experiment Station) 

Chemical control of Johnsongrass. Szabo, S. S. and Gould, W. L. 
This study was undertaken to determine the feasibility of late-season 
chemical treatment of Johnsongrass. Johnsongrass, in the late-boot to 
early-head stage of growth, was treated on October 8, 1958. At the time 
of treatment, the Johnsongrass showed good color and vigor, although the 
cooler tempertures had slowed its growth somewhat. The sodium.salt of 
dalapon was applied at 30 and 15 lb/A, alone and in combination with 4. 5 
lb / A of ami trol. The ester formulation of dalapon was also applied at 30 
and 15 Ib/A. All treatments were applied to square rod plots, along an 
irrigation ditch, in water solution equivalent to 60 gal/A. The Johnson
gras s foliage remained viable until frost occurred three weeks later. 
Readings on the plots were taken. June 18, 1959. The 
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results are given in the following table: 


Chemical 	 Rate 0/0 Control on 
Ib /A 6/18/59 

:0 

dalapon, Na salt 	 30 86.3 

" II." 	 15 81. 1 
dalapon, NA salt + amitrol 30 + 4. 5 90.0>:< 

II 15+4.5 90.0*" " " 
dalapon, ester 	 30 95.0>:< 

II II IS 80.0 
Check 00 0 

>:< All regrowth on plots receiving these treatments was from seed. 
(New Mexico State Experiment Station) 

Residual effects of two benzoic and two 2, 4-D formulations on fourteen 
crops on irrigated land treated for the control of field bindweed. Thornton, 
Bruce J. Application of the herbicides was made in September, 1958, and 
the crops were planted the following spring with high residual effect antic
ipated. The test is to be continued under normal conditions of crop cul
tivation and irrigation to determine residual effects in subsequent years. 
Other herbicide s are being included in the te st. 

Percent Reduction 

en en 
en s:1 en s:1 en ...., en (!)ell 	 0s:1 s:1 	 !-< r-<(!) (!) en 0..'1J !-< ell 	 (!) (!) 

(!) 0 (!) ..0 en 	 (!) (!) ;::l8 	 (!) ..00 0(!) u ;::l :>. ell ..0 !-< 
..0 en ...., 8 r-< 

'H 
0 	 ....,

:?> ,..q (!) 0 ...., 	 !-< s:1 ell 8 !-<
Lbs. '1J r-< 0 ...., 	 ;::l (!)r-< ...., 	 ell'1J r-< an en ell 	 ell 0 ...., 

(!) 
...., !-< ell en ...., an .r< 8 U s:1s:1 !-< 'H s:1per .r< .r< 0 ell ell r-< .r< ell 0 ;::l s:1 0 ;::l ell ell 

Herbicide Acre t:Q ~ (f) 0 t:Q .:x; P; U P; (f) 0 E-4 U ~ U 

• 

TBA 

PBA 

5 
20 

10 
40 

50 
90 

40 
90 

0 
40 

0 
40 

30 
80 

30 
90 

20 
.el 0 

30 
30 

40 90 
70 100 

50 90 
70 100 

100 
100 

100 
100 

60 
80 

60 
80 

60 
80 

60 
90 

70 
80 

70 
90 

90 
80 

90 
90 

100 70 
100 100 

100 . 70 
100 100 

60 
90 

60 
90 

80 
100 

80 
100 

2,4-D 
amine 

80 50 0 20 10 10 10 30 40 20 10 30 90 90 80 70 

DBM(DB 
Gran. } 

80 50 30 30 10 30 20 80 60 70 30 40 90 100 90 80 

Note: Rates of herbicides based on 	active ingredient. 

The fourteen crops involved in this test are commonly grown on the 
irrigated land in the Arkansas Valley of Colorado. The te s t is made 



rintendent of the 
the 

possible thr the cooperation of Jerre 
Arkansas Valley Branch Station, who has 
cultural practice s involved. (Colorado 

sene s st 
a alfalfa fie ld in Bent 

c in the Arkansas The treatments were on May 28, 
1958 and r s were taken on June 27, 1959, at which time the were 
retreated and an test established. All materials were applied 
in water at the rate of 80 per acre. 

The rates of per acre, based on active edient, and 
the percent reduction of the horsenettle obtained from each rate follows: 

amitrol: 2 lbs. , 4 lbs. 90%, 6 Ibs. 80%, 8 lbs. 90%. 
5lbs. 

s. 20%, 
30%, 10 lbs. 40%, 15 Ibs. 70%, 20lbs. 80%. 
20 Ibs. 6 30 Ibs. 60%, 40 lbs. 70%. 

ster: 1 lb. 40%, 2 Ibs. 
~~~-----~.~--,,,,--

• 60%, 2 lbs. 75%. 

white horsenettle is not widespr in Colorado, we fre
guently find the seed in icultural seed corning into the 

(Colorado 

lots state and 
are concerned because have experienced in efforts 
to control the weed. riment 

,ruce tests 
, lbs./A, 2,,3, 6-TBA at 5,10,15,20, 

10,20,30,40, and 60 lbs./A. The two representative 
rates are reported to conserve space since the overall results indicate 
the cation. of rates below or above the two r rate s to be 

Lbs. 
" per Percent Reduction. 

Herbicide Acre 

• 

amitrol 

2,3,6-TBA 

4 
8 

10 
20 

0 
0 

98 
98 

0 

° 
90 
95 

0 
40 

80 
90 

10 
10 

70 
85 

10 
20 

95 
100 

40 
50 

80 
95 

10. 0 
20.0 

85.5 
93.8 

PBA 20 
40 

90 
95 

95 
100 

70 
80 

100 
100 

70 
99 

85 
95 

85.0 
94.8 

land and thr e e on 
irri the period tests, 
Three were on Colorado 1 s Western three were on the Eastern 
side. icultur3.1 riment 
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Comparison of effects of amitrol, 2,3, 6-TBA, and PBA on Canada 
thistle (Cirsium arvense) as based on results from eleven tests located 
in five widely separated counties. Thornton, Bruce J. The tests actually 
involved amitrol at 2,4,8, and 12 Ibs. IA., 2,3, 6-TBA at 5,10,15, and 
20 Ibs. IA., and PBA at 10, 20,30, and 40 Ibs. IA. The two representative 
rates are reported in each case, since the overall results indicate the 
application of rates below or above the two reported to be generally 
impractical. 

Lbs. l?ercent Reduction 
per Test Test Test Test Test Test Test Test Test Test Test Ave. 

Herbicide Acre I II III IV V VI VII VIII IX X XI Ave. 

amitrol 4 
8 

60 
50 

60 
70 

80 
75 

~< - ' - *- 35 
55 

55 
85 

85 
90 

50 
50 

*,.. 60 
60 

60. 0 
66.9 

2,3,6-TBAlO 
TBA 20 

90 
95 

75 
75 

75 
100 

50 
90 

60 
80 

75 
80 

40 
99 

70 
99 

80 
95 

40 
80 

30 
80 

62. 3 
88.5 

PBA 20 
40 

75 
75 

75 
95 

50 
85 

65 
85 

60 
70 

60 
99 

70 
80 

70 
90 

70 
90 

85 
90 

68.0 
85.9 

Note: Rate s of Herbicide s based on active ingredient. ':'Irnproper stage. 

Five of these tests were conducted on irrigated grass pasture, five on 
irrigated farm land, and one on waste ground. Six were on Colorado's 
Western Slope aRd five were on the Eastern side. It remains apparent that 
Canada thistle is one of the most difficult creeping perennials to control 
chemically under Colorado conditions, although one of the easiest' to control 
with cultural methods. (Colorado Agricultural Experiment Station) 

Corn arison of effects of amitrol, 2,3, 6-TBA, and PBA on woolly
leaved poverty-weed (Franseria tomentosa as ased on resu ts rom our 
tests located in three separate counties. Thornton, Bruce J. The tests 
actually involved amitrol at 4,8,12 and 16 lbs. lA, 2,3, 6-TBA at 5,10,15, 
and 20 lbs. IA and TBA at 10,20,30, and 40 lbs. IA. The two represent
ative rates are reported in each case, since the overall results indicate 
the application of rates below or above the two reported to be generally 
impractical. 

Lbs. 

per Percent Reduction 


Herbicide Acre Test I Te st II Test III Test IV Ave. 

• 
amitrol 4 60 45 *-- 80 61. 7 

8 80 50 85 71. 7 

2,3,6-TBA 	 10 75 100 100 100 93.8 
20 99 100 100 100 99.8 

PBA 	 20 95 100 100 80 93. 8 
40 100 100 100 100 100. 0 

Note: Rates of herbicide s based on active ingredient. >!'Improper stage. 

All of these tests were conducted in the non-irrigated wheat growing 
sections of Eastern Colorado. All tests were in low situations common 
to this weed and were subject to flooding in times of heavy precipitation 
or run-off. (Colorado Agricultural Experiment Station) 
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T 2. WEEDS 


,Pr ect ChairmanGerard J. 

SUMMARY 

Six abstracts from three states, 
from Idaho, and one from Wa 
cover an interes var 
poisonous s, 
the other introduced. 

are 

Death camas is studied in 
and its reaction to amitrol, 

s repor A is s a resurgence 

--''-''----
on previously controlled areas. 

The responses 
number of chemicals-~"-----

of the native the introduced dalmatian 
toadflax to a in the last two 

CONTRIB UTORS REPOR TS 


The relative rate of root che s, 
crested ss was compared from 
mid-December, 1957 through mid-June, 1958. The method employed was 
essentially the same as reported in the 1958 Research Progress t of 
the Western Weed Control Conference. 

Germination of the annual grasses began .in mid-October and the 
perennial species germinated about one to two weeks later. The first 
recovery of roots was made on December 12, 1957 and subs 
recoverie s were made at intervals. The experiment was conducted 
near Emmett, Idaho in a medusa-head infested area. Pr dur 
the October-June period was about 15 inches, 5 inches above the 
long term 

• 
The ave of root penetration is presented in . 1. 

cant increase in root ation of s s was not obtained 
the mid-December to mid-March period because of the excessive 

variation encountered within months for this period. A increase 
was not found for intermediate s s for the same period. A 

difference in root penetration was not found for 

to 

crested wheat-
the mid-December to mid-February period but was to 
for the mid-December to mid-March period. Medusa-head 

dur the mid-December to mid 
increase could be demonstrated for the mid



-12

The greatest increment of root penetration for medusa-head and 
cheatgrass occurred during the mid-March to mid-May period, after 
which no additional growth was found. In fact, there was a slight decrease, 
but this was likely due to breakage of some roots during recovery. 

Cheatgrass roots were more plentiful and were of a more fibrous 
nature than the roots of medusa-head. The roots of crested wheatgrass 
tended to branch more profusely than intermediate wheatgrass also. 

There was little or no increase of green shoot length for any of the 
four species studied during the mid-December to mid-March period. The 
annual gras se s grew about one inch during the following month while no 
additional growth was recorded for the perennial species. (Fig. 2) 

The decided advantage that the two winter annuals have over the two 
perennial species is readily demonstrated, especially in areas where spring 
soil moisture is limiting. Under field conditions the perennial species 
usually germinate in the spring and are thus placed under a greated handicap 
than is shown in this study. Thus adequate control of medusa-head and/ or 
cheatgrass is necessary to obtain successful establishment of these two 
perennial species. (Forest, Wildlife and Range Experiment Station, Uni
versity of Idaho, Moscow, Idaho.) 

• 
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Fig. 1. 	 Average do r th of root penotration of f our srecies from roid
J)ecC,llber tbrough mid-June. Gf!ermination b6g&n in OctoMr, 1957 • 

• 

Fig. 2. Av~rage green shoot leng th o ~ fo u r sr~ci~~ from mid-December 
throug h wid-June. Germination beg:lm in ()ct obcr, 1957 . 
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Death camas mortality from 2, 4-D and 2,4, 5-T treatments. 
Hyder, D. N. and Sneva, F. A. One -fiftieth-acre plots were established 
in 1958 on an area infested with death camas (Zygadenus paniculatus). 
Applications of 2, 4-D and 2,4, 5-T propylene glycol butyl ether esters, 
each at 1.5 and 3.0 lb/A acid equivalent emulsified in water at 10 gal/A, 
were made on 6 dates. The split plot experiment included 4 replications 
with the 6 spraying dates randomized by blocks. Herbicides and acid 
rates were randomized within blocks. The death camas remaining on 
each plot were counted April 27 and 28, 1959. Spraying dates and herbi
cides were sources of highly significant variation in death camas density 
after spraying. Acid rate s and interactions did not introduce significant 
variation. 

The highest individual-treatment plant-density-mean of 120 plants 
per plot was designated as 100 percent survival for computing percentage 
mortality. Mortality percentages by spraying dates and herbicides were 
as follows: 

Death camas mortality by dates, 1958 
Herbicide 4/30 5/14 6/ 2 6/13 6/23 7/ 9 Average 

2,4-D 97 92 42 31 21 4 48 
2,4,5-T 85 72 21 12 8 7 34 

2, 4-D was more effective than 2,4, 5-T. The results verify reports 
by other investigators regarding the greater effectiveness of 2, 4-D and 
provide new information on time of spraying. With each herbicide the 
time of spraying was critical. 

The developmental stages of death camas growth were as follows: 


4/30: 3-leaf stage, leaves about 5 inches high. 

5/14: 5 or 6 leaves, flower buds seldom exposed. 

6/ 2: Full flower, plants being grazed by cattle. 

6/13: Pods full size, plants heavily grazed. 

6/23: Pods dry, nearly all plants grazed unless protected by brush. 

7/ 9: As on 6/23 . 


• 
Susceptibility dropped very rapidly when flower stems were elongating. 

The complication of cattle grazing after June 2 prevented the evaluation 
of susceptibility after flower development. Prior to the 6-leaf stage 
of development and the appearance of flower buds the plants were highly 
susceptible and 1. 5 lb/A of 2, 4-D killed more than 90 percent of the 
plants. Death camas died and dried up quickly after spraying on April 30 
and May 14. 

Big sagebrush (Artemisia tridentata) was most susceptible on May 14, 
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June 2, and June 13. Simultaneous control of death camas and big sage
brush resulted from applications on May 14. (Crops Research Division, 
Agricultural Research Service, U. S. Department of Agriculture, and 
Oregon Agricultural Experiment Station, Corvallis, cooperating.) 

Effects of amitrol, 2,4-D , and PBA on tall larkspur. Klomp, 
Gerard J. At-an elevation of 5,500 feet scattered plants of tall lark
spur (Delphinium barbT_~) were sprayed July 31, 1958, at which 
time the plants were beginning to bloom. Plot size was 1/1, OOO-acre 
with at least one tall larkspur plant per circula.r plot. Plot center 
was marked with a wooden stake to which an embossed metal label was 
stapled for identification. Note s were made by list and number of 
additional component species in each plot. Amitrol was applied at 1/2, 
1, and 1-1/2 pounds per acre; 2,4-D was applied at 1-1/Z, 3, and 
4-1/2 pounds per acre; and PBA was applied at 2, 4, and 6 pounds 
per acre. Spraying was in a water solution at 50 g. p. a. All treat
ments were replicated three times. 

The plots were checked July, 1959 and observations recorded. 
No tall larkspur plants were killed by any of the treatments although 
a few plants appeared to be stunted or slightly deformed by the heavier 
Z, 4-D applications. Additional studies have been initiated which involve 
additional herbicides and heavier rates of application. (Crops Research 
Division, Agricultural Re search Service , U. S. Department of Agriculture, 
La Grande, Oregon.) 

Ecology and control of Hyper i cum perforatum. Tisdale, E. W. 
This represents a continuation of vegeta.tion studies begun in 1951 on 
Hypericum-infested areas in northern Idaho. Work on the life-history 
of Hypericum has been largely complete and a publication issued 
(Tisdale , Hironaka and Pringle , 1959). The other major phase of the 
project, involves fhe changes in vegetation following release of Chrysolina 
and other beetle s for ~ricum control. An important part of this phase 
involves periodic re-sampling of ZO permanent study sites representing 
a variety of ecological conditions in northern Idaho. 

.. 

Sampling of all these sites in 1958 (not perviously reported) and 
several in 1959 indicated that a strong resurgence of £1ypericum is 
occurring on many sites, especially those on which beetles were 
released earliest--from 1948 through 195Z, These are sites in 
former grassland or ponderosa. pine savanna in chich the beetle pop
ulations flourished , ~ypericum vIas reduced almost to the vanishing 
point on most of these sites by 1955 or 1956, but is now making a 
decided comeback on many of them. A typical si.te where beetles 
were released in 1951 showed Hypericum popUlations of 106 stalks 
per square meter in 195Z, 78 in 1953, none in 1955-58, and 14 
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oHna bettles are present in most cases, past 
have been to have t on 

for 
a s 
for 

This 

was done 
flower buds, were t 

to favorable gr 
In 195 In event, 

control proce s s this plant, 
pr than had been 

rard 

The three herbicides 
g.p.a, 

5,000 

it represents 
and calls 

Observations were made in July, 1959 and estimates of perc 
kill were recorded as follows: 

Herbicide Pounds er Acre Percent Control>''' 

amitrol 1 90 
amitrol 2 98 
amitrol 3 100 
2,4-D 1 61 
2,4-D 2 80 
2,4-D 3 78 
PBA 1 16 
PBA 2 39 
PBA 3 40 

>:'Average four r 

The observations this year earlier studies (reported in the 
1958 Research Progress t of the Western Weed Control Conferenc 
that amitrol seems to consi better control of niggerhead than 
2,4 -D and is superior to Further observations will be 
made in 1960 ther possible mor (Crops Research 

icultural Research Service, Department of e, 
egon. ) 

Rasmussen, 
L. is potentially 
a recent intro-

Numerous have been made to control this we From these 
experiments, it appears that is critical for best results. In 1956, 
2, 4-D and 2,3,6 TBA were on four s from summer 
thr The data from this experiment are summarized in Table 1. 

serious range weed in the 

, 

it has spread to cover several 



-17

Table 1. Control of Dalmatian Toadflax - Percent Control in 1959 

Date of Application 
Rate July 1, July 31, Sept. 5, Oct. 10, 

Chemical lb/A 1956 1956 1956 1956 

2, 4-D iso-octyl ester 4 50 70 50 60 
2, 4-D PGBE ester 4 60 50 50 o 
2,3,6-TBA 2 70 60 10 50 
sodium 2,3, 6-TBA 2 90 60 30 30 

The sodium salt of 2,3,6 TBA sprayed on JUly was the only treat
ment which gave good control of the dalmatian toadflax. The dense growth 
of cheatgrass (Bromus tectorum) in the plots probably prevented seedling 
establishment of the toadflax. Later treatments were relatively ineffective. 
(Washington Agricultural Experiment Station) 
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T 3. UNDESIRABLE WOODY PLANTS 

O. Leonard, Pr ct Chairman 

SUMMARY 

t reports were received this year than pr 
of c with the WSA mee Additional reports 

in the abstracts of the Weed Soc of America. 

A drive will be on for the next Research t to secure additional 
information on reaction of woody to herbicides, tabulated some
thing like it was in the 1954 Re search t. Such information will be 
value to all of us, both in making recommendations and in conduc 
re Data will be sought on the reaction of to some 
the newer herbicides, as well as those that have been in common use for 
a number years. 

CONTRIBUTORS TS 

was 

in stands 

r, D. N. 
to evaluate time 

control of 

was establi in 4 rep wi th 
Qcttes randomized by blocks. Herbicides (2, 4-D and 2,4, 5-T 

01 ether esters) each at 1. 5 and 3.0 lb/A emul III 

were randomized within blocks. Individual were 
and bitterbrush were counted before 

and after (May 8, 1959) on an area 8 
The percentage of bitterbrush crown reduction 

dates and acid rates gave highly si ant variation in 
sagebrush mortality. Herbicides and interactions were not significant. 

h mor perc s by treatments were as follows: 

Herbicide 
acid rate 

2,4-D: 1.5 69 62 67 71 
3.0 75 76 82 85 

2,4,5:- 1.5 69 62 76 
3.0 85 87 86 

Herbicides and acid rates gave variation and dates 
si variation in bitterbrush crown reduction. Interactions 

Bitterbrush crown r perc s treat
ments were as follows: 
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Herbicide and Bitterbrush crown reduction by dates, 1958 
acid rate (l~/A) 4/30- 5714 b7 2 t;713 t;723 7/ 9 Avg.-

2,4-D: 1.5 14 46 14 29 11 11 21 
3. 0 24 55 52 36 19 22 35 

2.,4,5-T: 1.5 39 65 54 38 30 26 42 
3.0 56 59 72 78 52 42 60 

Average 33 56 48 45 28 26 39 

Bitterbrush was more susceptible to 2,4, 5-T than to 2, 4-D. Both 
species were most susceptible on 5/14, 6/2, and 6/13. Although indi
vidual bitterbrush were seldom killed completely, all spray applications 
killed the new growth and the die -back of old wood varied by spraying 
dates. Notes regarding plant development and herbicide effects by 
spraying dates were as follows; 

4/30: Bitterbrush {Ptr} leaves were opening. Sprouting after 
spraying was slow until July, but by September regrowth-sterns were 
about 8 inches long and the old wood was dead back about 3 inches from 
the top. 

5/14: Ptr leaves were full size and twig growth was beginning. 
Spraying killed the new growth and the old wood back about 12 inches. 
Regrowth was slow, but was about 6 inches long in September. 

6/ 2: Ptr was in late flower (full flower May 21-23) and new twigs 
were about 1 1/2 -inches long. Spraying killed all new growth. Secondary 
growth was lacking in September 1958, and most plants appeared dead. 
Many plants were recovering in 1959. 

6/13; Ptr fruit were turning pink and twigs were about 4 inches 
long. Plants appeared dead in September 1958, but many were 
recovering in 1959. 

6/23: Ptr fruit was nearly ripe and new growth was about 4 inches 
long. The plants appeared dead in September 1958, but many were 
recovering in 1959. 

7/ 9: Ptr fruit was ripe and twigs were about 4 inches long. The 
plants appeared dead in September 1958, but many were recovering in 1959 . 

. The selective control of big sagebrush in stands of bitterbrush 
appears possible but not ideal. Spraying with 2, 4-D ester shortly 
before bitterbrush flowering may give good sagebrush control, a 
minimum of dead wood on bitterbrush, and bitterbrush recovery in 
the current season. Growing conditions were good for the site in 1958. 
Dry growing seasons might prevent regrowth recovery after spraying 
and result in considerable bitterbrush kill, as experienced on a number 
of field trials in Oregon and Idaho. The investigation of seasonal 
differences may explain the erratic bitterbrush response to spraying. 
(Crops Research Division, Agricultural Research Service, U. S. 
Department of Agriculture, and Oregon Agricultural Experiment Station, 
Corvallis, cooperating.) 

An observation on height of flight for spraying big sagebrush. 
Hyder, D. N. A converted Na.vy TBM was used for spraying 1,240 A 
of big sagebrush (Artemisia tridentata) at Squaw Butte Range near Burns, 
Oregon on May Z6and---zr;--I958. The airplane had a wing span of 54 ft. 
and a load ca,pacity of 800 gal. The spray applied was a water emulsion 
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ester 8,t 5 May 26 the 
and on May 27 flew about 10 ft 

above. The air was calIT1 on May 2.6, but the wind was about 10 
A sW2,th 125 ft wide was sprayed 

posi
s s tied to 

IT1ph 
thr 

fli on May 27. 
had beer! IT1easured in 

and IT10r were s June 1959. Ten 
transects, each of which included ten 100 sq ft s, were exaIT1ined 
for each Dea.d and were counted and percent

0 and 7. 7 sage-
May 26 and 27. 

and transect were as 

There were -a total of 

Date 

42 6263 
77 83 8696 89 

Air conditions were less favorable for 
was r. 

level on 
50 ft has a visual swath 
killed the swath IT1iddle, 
appear s uniforIT1 in swath coverage. However, wind action on May 27 
re te kills on the leeward the The 

froIT1 
the air froIT1 a. of 50 ft, but rolled into the 

of lOft. 

In the results were 
27. The area sp 

rn with the greate st aIT10unt of 
but the area sprayed froIT1 a he 

h per 100 sq ft reIT12.in on the area 
the consequence of too high is an ur 

rops Research Division, Agricultural Re search Service, 
and Oregon icultural riIT1ent 

r e 

of Agriculture, 
coope 

e 
, thousands of acre s 

scope of this practice has caused 
control 

areas. 
IT1uch concern 
has upon snow cover and IT10isture 

Research conducted to answer these questions was c d in 
the Horn Mountains and the Red Desert. The area, with an 
elevation of 8, ZOO feet, annual pre 20 inches, was 

average annualin 1953. The Desert, with an elevatior~ of 7, 000 feet, 
prec 10 inches, was d in 1957. 

In the Horns, surveys in 1958 and May 1959, indicate that 
areas with 10 percent control hold snow r in the 
than areas with no control. The 1958 ( IT1easureIT1ents on controlled 

http:reIT12.in
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areas showed an average snow depth of 23.7 inches containing 6.9 inches 
of water; on uncontrolled land, snow depth averaged 7.7 inches containing 
2.5 inches of water. In 1959 (May) controlled areas held an average of 
9.8 inches of S!lOW with 3.4 inches of water; uncontrolled areas had 8.3 
inches of snow with 2. 1 inches of water. 

Percentage soil. moisture was determined by collecting soil samples 
from the surface inch and depths of 6-7 , 12-13 and 18-19 inches. Bouyoucous 
moisture blocks we re placed at 6. 12 and 18 inch depths to determine 
relative soil moisture. Monthly readings were taken in atmospheres tension. 

The Red Desert soil moisture studie s showed that, at the 18-19 inch 
soil depth, the controlled areas held as much as 63. 8 per cent more soil 
moisture than the uncontrolled a,reas. The Big Horn experi.mental area 
showed o. difference of 30.2 per cent in favor of the sprayed areas. 
Readings were to,ken during the months of June, July and August 1958 and 
1959. (Wyoming Agricultural Experiment Station) 

Kill 0L!=>lue oak and poison oa.!c by aircraft spra"y~~g. Leonard , O. A. 
and Carlson , C. E. Esters Tpgbe} and amines of 2, 4-D, 2,4, 5-T, 
2,-(2 , 4-DP}, and silvex were applied by aircraft at the rate of 2 lb. acid 
equivalent in 1 go_Hon of oil and sufficient water to make 10 gallons per 
acre. Amines were applied on May 10 , 1955 and May 10, 1956. The 
esters were applied on May 10 and June 10, 1955, May 10 and June 8, 1956, 
a.nd May 15, 1957. The swath widths were 35 feet, each flight strip being 
permanently marked. The application made in May, 1955 was 0-10 days 
after the leaves had become fully enlarged. Kills of blue oak (Quercus 
douglas i i) and poison oak (Rhus diversiloba) reported in this abstract 
wer-e'-recorded in May, 1959. 

-----------------. 
Kill of blue oak by single and repeated applications of several herbicides 
(pgbe esters). 

When sprayed 0/0 kill of blue oak 
s7TOTsS 6 710 75s-57T07 s6-r;r8TS"b s/ms7 2,4-·D 2 ., 4, 'S-T 2-{2,4-DP} silvex 

x 2 5 19 20 
x x 7 5 35 34 
x x 2 6 28 37 
x x 15 20 72 50 
x x x 9 35 67 
x x x 90 

x 2 ° 2 5 
• x x 0 °3 10 

Timing of application was of utmost importance in determining kill. The 
applications in May were far more effective than those made in June, with one 
exception (a reapplication). This was when the first application was in May, 
the second in June, and the third in May; 90% of the blue oak were killed with 
silvex. The ester of 2-(2 , 4.-DP) appeared to be slightly more effective than 
silvex on blue oak. Repeated a pplications of 2,4-D and 2 , 4, 5-T resulted in 
poor kills. Ami.ne formulations were all relatively ineffective; the best was 
with 2 applications of 2-(2, 4-DP), with 19% of the blue oaks being killed. 

The most effective treatment on poison oa.k was with the silvex ester 
a pplied in May for 3 years in a row, All June treatments were quite poor, 
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as well as were a ll treatments with amine formulations. The poorest of 
tp.e ester treatments was with 2-(2, 4-DP), where the poison oak actually 
appeared to have been "released" by killing the blue oak. 

Kill-/ of poison oak by singl.e and repeated applications of several herbicides 
(pgbe esters). 

When sprayed Control of poison oak 
·-;::-5-,-/-::-:10"'-"/"""'5:-::5:--"-6/"T"1""""0"/"'5'-;:5""-;:-5/T"'1"0".....,/r-S5'"'"6-6,-!-/7'"':'8""""'/r-::5"76--,5==-/'T"':1''"''''5,.....,j-:=-5-:=;7---:':-2-,-'-4-,-D=--=Z::--",4·, 5 - T 2 - ( 2 , 4 - D P ) s i 1 vex 

x 10 10 10 10 
x x 7 6 10 3 
x x 10 10 10 10 
x x 7 4 10 3 
x x x 5 3 2 
x x x 3 

x 10 10 10 10 
x x 10 10 10 10 

1 
-/ Relative kill of poison oak, with a 1 representing complete control and 
10 as no control. 

Some live oak (Quercus wislizenii) were killed by spraying with the ester 
of silvex for 3 years a row in Mayor for 2 years in May and 1 in June; no 
live oak was killed by any of the other treatments. 

Digger pine (Pinus sabiniana) was not killed by any of the treatments, 
but it was injured most by the ester of 2 , 4-D and much less by 2,4, 5-T. 
Both 2-(2, 4-DP) and silvex appeared to be relatively non-injurious. 
(Botany Department, University of California, Davis and the California 
Division of Forestry, Sacramento) 

The use of soil sterilants for the control of salt cedar (Tamarix sp.). 
Szabo , S. S. and Gould, W. L. The present study was initiated in July, 
1958 to determine the feasibility of using various soil sterilants for salt 
cedar control. The chemicals used were monuron; fenuron; benzac 354, 
(mixture of polychlorobenzoic acids); benzac 1281, (2 , 3, 6-trichlorobenzoic 
acid)(2, 3 , 6-TBA); and Weedone 638)(an emulsifiable 2,4-D acid.} 

The treatments were applied to salt cedar regrowth on an area which 
had been mowed with a rotary mower. The treatments were applied in a 
randomized block design, replicated four times. The chemicals were 
applied directly to the soil. The entire treated area was inundated several 
months after treatment, and was under water for a.pproximately six months. 

The per cent kill, determined in October, 1959 , was as follows: 
(l}f'enuron, applied at 80,40, 20, 10 , and 5 lb/A yielded 97, 90, 88, 
47, and 44 per cent kill, respectively; (2} monuron, applied at 60, 40, 
20 , and 10 lb/A yielded 100 , 40, 47, and 49 per cent kill, respectively; 
(3) polychlorobenzoic acids, applied at 80, 40, 20 , and 10 Ib/ A yielded 
71, 38, 42, and 32 per cent kill, respectively. 2 , 3, 6-·TBA applied at 60, 
40, 20, 10 and 5 Ib/A yielded 70 , 67, 53, and 38 per cent control, respec
tively; 2,4-D emulsifiable acid , applied at 40, 20, 10, and 5 lb/A yielded 
less than 45 per cent kill for all rates. (New Mexico State Experiment 
Station) 
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Growth variation in Quercus turbinella and its relation to environ
ment. Wagle, Robert F. Soil environment studie s have been emphasized 
rntIle Arizona project this past year. Soil bioassays, using lettuce indicator 
plants, have now been completed on eight soils from chaparral areas. 
Chemical and mechanical as says have been completed on fifteen soils from · 
the geographic range of chaparral. 

The soils studied thus far have exhibited some of the following char
acteristics: 

a. 	 Soil testure in general was coarse. Gravel and rocks made up 20 
to 40% of the sample weights. The sand content of most samples 
was above 25%. The silt content of most sample s ranged between 
14 and 22%. The clay content of most soils fell between 4 and 15%. 

b. 	 Chemical and bioassay results compared favorably on soil nitrogen 
content, but differed greatly as an index for available soil phosphate. 

c. 	 Certain vegetation soil relationships were indicated. Areas with 
the highest amount of grass exhibited nitrogen deficiencies, but 
no phosphate deficiencies - soil pH varied from 6. 7 to 8. O. Soil 
from shrub-covered areas showed nitrogen deficiencies in five of 
ten samples. In all but one soil the nitrogen deficiencies were 
associated .with a high Ca C03 content - soil pH ranged f.rom 6.2 
to 8. O. SOIl samples from woodland areas (ponderosa pIlle) showed 
no nitrogen deficiencies, but phosphate deficiencies were present 
in the two soils tested - soil pH values were 6. 0 and 6. 7. 

This soil information will form the basis for new field studies III 

chaparral this corning year. Macronutrient treatment of soil is a means 
of changing the soil environment and may be a means of changing plant 
composition in regard to plant species and plant density. 

Herbicidal studies were conducted on two types of turbinella oak 
plants. old mature plants in an unburned area and plant sprouts in a burned 
over area. Preliminary observations indicate an 8 -pound per acre treat
ment of fenuron affected over 90% of the plants in the unburned area and 
all rates of l6-pounds per acre and above (16 lb, 32 lb, and 64 Ib rates) 
affected most sprouting plants on the burned over area. (Arizona State 
Agricultural Experiment Station, Tucson, Arizona) 
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JECT 4. ANNUAL WEEDS IN CEREALS FORAGE CROPS 

D. G. ect Chairman 

SUMMARY 

Ei reports were received for this ect. Three paper s were 
concerned with wild oat control, one each with corn, corn cockle, 

ass, and chemical summer 

Wild oat control. C , Niagara 5996, Monsanto CP 15336, and 
Avadex were e for pre and post-emerge wild oat control. 
at 1/2 Ib/A did not e wheat or barley. rates were toxic to 
these crops. Barley showed the most resistance at the higher rates. 
wild oat control was obtained with best control when d at the 1-3 leaf 
s of wild oat growth. 5996 eliminated all crops and s 
weeds in the greenhouse. showed some resistance in fie tests. 
Monsanto CP 15336 reduced green of all crops and weeds 
s beets in greenhouse tests. In field tests, without incorporation, there 
was no reduction in growth wheat, oats, barley, or wild oats. Avadex, 

wild oat control at 2 and 4 lbs/A. 
ured at the 2 and 4 lb. rates. 

Alfalfa. Treatments with 1 1/2 and 2 1/2 Ib/A of diuron were applied 
at three winter date s, Treatments at all dates exce llent control of 
mustard and sow thistle; The alfalfa chlorosis and there were 
yield reductions with all low rate at the third date. 

Corn. 
and 
Amitrol 
The 

soil treatments 
, flower and ear 

and the TBA had no apparent 
Id. 

ct. 

Corn cockle. Treatments of2,4-D, 2,4,5-T, MCP, TBA, andDNBP 
early bud of corn cockle. after treat-
had recovered exc those sp with 

treatment gave 100 percent control. 

ass, Fall treatments of endothal monuron, TBA, lPC, and 
----:;---"""--,--

spr treatments of endothal, and IPC were to merion 
bluegrass. Fall endothal at 4 lb was effective in contr 

ass and did not lower seed yield of the merion bluegrass. 

2 lb/ A controlled all 
controlled all ve 

Rates of atrazin and atrazin 
were 

amitrol 
in the fallow year. Atrazin at 
at I lb amitrol at 1 Ib 
germinated Russian thistle. 

CONTRIBUT REPORTS 


, H. p, 
Gr e were evaluate new herbicides 

the control of wild oat (Avena fatua) and termine sus 
other crops. 5996 (2, 6-dichlorohenzonitrile) and Monsanto's CP 
15336 (chemical not available) were the chemicals tested. 
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The greenhouse experiments consisted of two flats for each rate of 
chernical used. The chemical was o.pplied to the soil surface and thoroughly 
incorporated into the top 1 in. Each flat was then planted to wheat, oat , 
barley , wild oat , sugar beets , barnyardgrass (Echinochloa crusgalli} , 
green foxtail {Set.aria viridis }, and downy brom'egrass {BromuStectOrum). 
All plants wereha:r;-este-done month after chemical a,pPlication. Green 
weight was used as the criteria for determining the toxicity of the chemical 
toward each indi vidua.l genera. 

Sugar beets was the or,.ly crop which showed a.ny resistance to CP 
15336 , all other crops, and weedy grasses were drastically reduced in 
green weight. Wheat , barley , and oa.ts were reduced by 70 to 100 percent 
by the 1 , 2 and 3 Ib/A ra.tes. Barnyardgrass and green foxtail showed 
only moderate susceptibility. Applications of 1/2 , 1 , 2 and 3 lb/A 5996 
resulted in complete elimination of 0.11 crops and grassy weeds used in 
the exper i ment. Setaria emerged but '..'las killed back within three days. 

In the field tests, chemical treatments were not incorporated, which 
could be the expl2.nation of virtually no reduction in growth to wheat, oats, 
barley , and wild oat by CP 15336. Only the above mentioned crops and weedy 
grass was used in the field test. Ba,rJ.ey was the only plant which showed 
any resistance to Niagra 5996, wheat , oats , and wild oa,t was reduced In 
green weight from 60-85 percent by 1, 2 and 3 lb/A. (Wyoming 
Agricultural Experiment Station} 

Greenhouse' and field evaluation of S-847 (carbyne) for post-emergent 
wi.ld oafcontrol.-Alley, H. P. Greenhouse and field tests were conducted 
to evaluate -S -874 (Spencer Chemical Co. product 4-chloro-2 -butynyl N
(3-Chlorophenyl) carbamat~ -e.s a post-emergent wild oat control herbicide. 
These tests were conducted to also determine toxicity toward small grains, 
sugar beets and grassy weeds. F12.t s were pla nted with wheat, barley, oats, 
wild oat, sugar beets , barnyardgras s (Echinochloa crusgalli), green foxtail 
(Setaria, viridis), and downy bromegras-s(BrorYi1lS"tectorurn). Treatments 
were made when all species were in the two-leaf stage of growth with a 
small atomizer sprayer. Toxicity was determined by green weight measure
ments. One mont h follo w ing treatment the above ground growth of each 
planting was harvested and compared to the check (untreated) to obtain the 
r e lative toxic ity. 

Wheat and barley tolerated the 1/2 lb/ A treatment without any reduction 
in green weight. This rate of application gave a reducation of 95.8 percent 
of the oats, 90.1 percent wild oat, 92.5 percent barnyardgrass, 75.7 
percent greerL foxtail, and 64.8 percent downy bromegrass. Higher rates 

• (2 and 3 Ibl A ) were qui.te tox:\.c to all genera except barley which was 
tolerant and showed no reduction. in green weight. 

Field tests were cor~ducted using 1/2, 1 and 2 Ib!A as a. post-emergent 
a.pplication on wheat ,. oat , wild oat, a,nd ba.rley. Plots , 4 rows wide and 
50 ft. long, were planted July 30, 1959 with a small grain experimental 
plot planter. Treatments were duplicat.ed and made across all plantings 
when the plants had obtained 2 in. growth. Plots were harvested November 
2, 1959 a.nd toxicity determi ned by the use of green weight measurements. 

Barley wa,s the most resistctnt showi~lg :no reduction in green weight 
at any of the r a tes of chemic2.J. application. The green weight of oats was 

http:duplicat.ed
http:Ba,rJ.ey


-27

reduced from 22. 0 to 75. 0 percent depending on the concentration, and 
wheat showed only moderate susceptibility, being reduced by 13.5 percent 
at the 2 Ib/A rate. Wild oat was reduced 81. 0 percent, 97.0 percent and 
98.0 respectively for the 1/2, 1 and 2 lb/A rate of application. 
(Wyoming Agricultural Experiment Station) 

Selective wild oat control in wheat and barley. Furtick, W. R. and 
Chilcote, D. O. Two herbicide s were compared in 1958 and 1959 for 
selective wild oat control in spring wheat and barley. The two materials 
used were Carbyne (4 chloro-2-butynyl-N-(3-chlorophenyl) carbamate) and 
Avadex (2, 3-Dichloroallyl diisopropylthiolcarbamate-cis and trans mixture). 
Carbyne was evaluated at the 2-3, 3-4, 4-5, leaf and the early boot stages 
of spring wheat and barley. Rates used were 1/2, 1, 2 and 4 pounds per 
acre. The only rate which did not injure both wheat and barley was 1/2 
pounds per acre. Injury at the one pound rate was slight at the two early 
growth stages. Injury was more severe as the cereals increased in age. 
Wild oat control was best at the early growth stages when the wild oats 
were in the 1-3 leaf stage. Control decreased rapidly as the wild oat age 
increased. Control at the 1/2 pound rate averaged approximately 80% at 
the 2-3 leaf stage. 

Avadex was applied prior to planting and disced into the soil at rates 
of 1, 2 and 4 pounds per acre. The one pound rate gave less than 50% 
reduction in the wild oat stand. The two and four pound rates gave nearly 
complete kill of the wild oats. Barley was not injured by these treatments. 
Spring wheat stands were reduced about 35% at the two pound rate and 70% 
at 4 pounds. (Oregon Agricultural Experiment Station) 

Effect of diuron on alfalfa. Hamilton, K. C., Arle, H. F., and McRae, 
G. N. Diuron has not been recommended for use in alfalfa in the desert 
valleys of the Southwest. Southern alfalfa varieties are not dormant and 
make a limited growth during the \ ,' inter. Winter applications of diuron 
have affected the growth of alfalfa. A test was conducted during the past 
year at Mesa, Arizona (Laveen clay loam soil) to determine the effect on 
established alfalfa of applications of diuron made on three dates during the 
winter. 

After cutting and removing the hay of one -year -old African alfalfa 
diuron was applied to the soil and stubble. On November 12 and December 
23 of 1958 and March 2 of 1959, diuron was applied at the rate of 1 1/2 Ib 
and 2 1/2 lb. /A. Plots were 4 x 19 feet; treatments were replicated 6 times. 
The yield of hay was measured in the six cuttings from December to July. 
These yields are summarized in the following table • 

• 
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Yield as Percent of untreated checks 
Treatment Date of harvest 

Date 1bs./A< 12/23>:' 3/2* 4/7* 5/12>:' 6/12 7/7 Total>:' 

11/12/58 1.5 69 b 72 bc 91abc 93ab 95 99 91ab 
11/12,/58 2. 5 54 b 55 c 80 c 85 b 89 93 82 b 
12/23/58 1.5 94a 76 b 88abc 89ab 92 95 90ab 
12/23/58 2.5 94a 77 b 89abc 87ab 93 93 89ab 
3/2 /59 1.5 98a 100a 87abc 87ab 93 93 92ab 
3//2 /59 2. 5 94a 89ab 82 bc 77 b 86 88 85 b 

Check 104a 105a 99ab 100a 102 100 lOla 
Check 96a 95a lOla 100a 98 100 99a 

Hay in yield lb. /A. 841 1287 2384 278<> 3762 2664 13, 718 

>;'Values with the same subscript are not significantly different . 

. All diuron applications gave excellent control of Sisymbrium irio and 
Sonchus asper. However, these applications caused a foliage chlorosis and 
stunted the regrowth of alfalfa. The hay yields for one or more cuttings 
after treatment were significantly reduced by all except the low rate of 
application at the third date. Applications of 2 1/2 lb. /A of diuron reduced 
tota.l hay yields more than the 1 1/2 lb. /A. application. (Contribution by 
the Crops Research Division, ARS, USDA, and the Arizona Agricultural 
Experiment Station,. cooperating. ) 

A study of da1apon, amitro1, and 2,3, 6-TBA applied as soil directional 
sprays to corn. McRae, G. N., Hamilton, K. C., and Arle, H. F. Layby 
soil treatments applied as directional sprays were made in corn (Asgrow 
102) with (dalapon) 2 -2 dichloropropionic acid at 15 and 25 lb/A, (amitrol) 
3 amino-I, 2, 4-Triazole, formerly ATA, at 8 and 16 lb/A, and (2, 3, 6-TBA) 
2 , 3 , 5, 6-Tetrachlorobenzoic acid at 3 lb/A. The treatments were applied 
May 5, 1959, when the corn was 20-24 inches high and replicated 6 times 
in a Latin square design. Plots, which were 3 rows wide and 38 feet long, 
were not cultivated after the herbicides were applied. 

Application of dalapon at layby caused stunting, severe leaf and flower 
malformation and prevented normal ear formation. Application of amitrol 
at the 16 lb!A rate caused slight stunting. The 16 lb/ A rate and the 8 lb/ A 
rate caused temporary yellowing of corn foliage. Directed applications of 
2 , 3 , 6-TBA had no apparent effect on corn. Corn yields were taken from 
the center row of each plot , totaling 38 feet of row. The following table 
shows the various treatments and ear corn yield. 

Treatment Yield 1/ of ear corn 
Herbicide Rate (percent of untreated check) >{< 

_______~l b I.~) 

dalapon ISla >!< 

dalapon 25 0 a 
amitrol 8 104 b 
amitrol 16 92 b 
2 , 3 , 6 ~ T BA 3 104 b 
Hoed check 100 b 

1/ Calculated yield on imtreated check 5680 1b/A 
*Values with the same subscript are not significantly different. 
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(Contribution by t he Crops Research Divis i on , Agricultural Research Service, 
U. S. Departme.!lt of Agriculture , and the Ari z ona Experiment Station, 
cooperating. ) 

Control of corn cockle. Furtick, Wo R. and Chilcote , Do O. A 
planting otC-or n coc kle J-·AgEost..~':: git~3.g0 , w a s made on the Experiment 
Station at Corvallis , Oregon. The pla.nts were treated at the early bud 
stage during the l2.te spring of 1959. Treatments used were 2 , 4 -D amine, 
2 , 4 , 5-T amine, MCP amine, 2,3, 6 - TBA amine and a.n amine salt of 
DNBP. The trec3.tment rate s were 1 pound for each of the materials with 
the exception of DN.BP whi ch was used at the rate of 3 pounds per acre. 
All applicatjons were ma.de i.n 40 ga llon s of water per acre. Observations 
made 30 days after treatment indica.ted complete recovery by the plants in 
all treatments wi.th the exception of MCPo This treatment gave 100 per
cent kill of all plants . Sin ce corn cockle is an increasing problem in 
many of the grair. producing areas of the West, it would appear the reports 
on failure of Z, 4-D to control this weed were confirmed by this trial and 
that control may be effec ted by shifti ng to the use of MCP. (Oregon 
Agricultural Experiment Station) 

Control of chea.tgrass iYl grass'-seed producti on fields . Can6de, C. L., 
Muzik,-'T-:--J. 3,ndirobocker-;--W:-C'~-Chea1grass~omus Tectorum L.) is 
the most widespreo.d a r:..d troublesome common weeoin grass seed production 
in the Pacific Northwest. Tbis weed not only competes with the growing 
plants but a.lso matures ea.rly enough to be a source of contamination in all 
grass-seed crops grown in the area. The seeds of cheatgrass are im
possible to separate from most commerdally grown grass seeds and difficult 
to clean from other s. 

Preliminary screening trials i D. 1956-57 i ndicated that several chemi
cals are effecti ve in controning c heatgrass without apparent injury to many 
field grasses, The trial reported here was initiated in the fall of 1958 on 
Merion bluegrass grown under sprinkler irrigation near Spokane, 
Washington. Mer i on was selected because it appears to be less tolerant 
to chemical injury than the hay and pasture grasses and because of its wide' 
spread production in the Pacific Northwest o 

The fall treatments were m a de on November 7, 1958 , and the spring 
treatments on March 15, 1959. Cheatgrass was in the seedling stage of 
growth at the time of the fan application. 

As shown in. Table 1, a fall application of endothal at 4 Ib/ A was effec
tive in controlling cheatgras s a X2d did not lower the seed yield of the blue
gras s. Endothal {j.t 8 lb/A in the fall resulted in d. lower seed yield which 
was not signj.fic ant. This reduced seed yield may i.ndicate some injury to 
the perennial grass, IPC a t 4 lb/A in the fall gave good control of the 
weedy grass but a.lso had a tendency to lower seed yields of the Merion 
bluegrass. Rates of IPC appear to be more cr i tical since the 8-pound rate 
caused severe injury t.o the bluegrass. The grac.ular form of IPC severely 
reduced seed yields ar,d was no more effective than the liquid form in 
controlling cheatgras s. CIPC in granular or liquid form caused significant 
losses in seed yield of the Mer i o!l bluegrass. L'1. gener a l , spring appli
cations of endothal and IPC were Got effectiv e in controlli!2g cheatgrass. 
(Crops Research Divisi,on , Agricultural Research Service, U. S. Dept. 
of Agr i culture , 2,nd Washingtor~ Agricultura l Experiment Station, 
Cooperating. ) 

http:git~3.g0
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Table I. Seed and control of ss in Merion bluegrass as 
affected by chemicals at different rate s in the spr 
and 

4 Fall 80 263 

None 0 0 2 

monuron '") Fall 15 229
-
monuron 1 - Fall 0 226 No s 
IPC 4 45 220 

2,3,6 TBA 4 Fall 10 218 

endotha1 4 0 204 

Z, 3, 6-TBA 8 Fall 10 ZOO 

IPC 4 Fall 85 200 

endothal 8 Fall 90 198 

CIPC 4 Fall 45 1 

endotha1 8 10 173 

CIPC ) ':<>:< 6 Fall 85 161 

CIPC (Granu1ar)r.~* 6 Fall 75 1 

IPC 8 60 146 

IPC 8 Fall 95 1Z3 

CIPC 8 Fall 80 97 


(Granular) 6 Fall 90 84 


Test 

L. S. D. .05 

ss control figure rounded 
t to the nearest 50/0. 
* Average four replications with the 

** These two materials r in carrier. 

The use of atrazin and amitrol for summer fallow. 
D. G.-Rates of atrazin {2, chloro-4, ethylamino -6 isopropylamino -s
tr ) and atrazin amitrol (3 amino 1, 2, 4 triazo1e) were 
on Dec r 16, 1958 for the control of ve in the fallow 
Treatments were 
Bromus 


were pre-emerge 

and Rus sian thistle 

July 8, 19


• 
Atrazin at Z lb gave 100 percent control of all species. At the 1 


Ib rate, the control was 70 percent for Russian thistle, 80 percent for 

volunteer 90 percent for and tarweed and 

knotweed control. Poor control was at the liz IblA Atrazin 

at 2 lbl A plus amitrol at 1 Ib gave controL At the 1 1 1blA 

rate the combined materials, Rus sian thistle control was 40 percent with 

100 percent control of all other species. At the liz lb atrazin 1 lb 

amitrol rates, 100 percent volunteer wheat and as s control was 

obtained with poor control of the other s. (Oregon 


iment 

rate. 
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PRO 	 T 5, WEEDS IN T ULTURAL 

Jerry F. Renfrow, Project Chairman 

SUMMARY 

reports were received from nine inves s in thr e e s ta te s . 
are summarized below: 

Beans, Kentucky Wonder. EP and three analogs R-1607, R-2060, 
and R-2061 were applied and incorporated into the soil for control of 

ss and purslane, R-1607 gave the st perc contr 
but some crop injury was noted. 

Chile. e. s -triazine 
or gave inade we control on chile. 
at 12 lb ,diuron at 1 and 1 1/2 lb/A, on at gave 87 
to 92% weed controL 

Post-emergence. Se 
orange; of olive were screened in 

a greenhouse trial to determine the relative toxicity of several herbicide s. 
The results are in table 

orchards. Post-emergence. Thirteen herbicides at rates of 
vyere screened for the control of 

ore Six of these materials gave c 
O. 3 

EPTC was 
six inches b 

at 

Endive. Pre-plant. EPTC 
at 1 1/2, 3, and 6 lbs/A. 

loam, in seed bed 
satisfactor controlled 

7 1/2 weeks after 
from the 

ss and 
Endive tr grew with-

from either rate of EPTC or as s. 

, 

• 


EPTC at 3 Ibs applied seven 
orporated the soil satisfactor controlled 

The small growth ss occurr by 
compared to the untreated areas, 

Pre-emergence. of simazin at 1, 2, and 4 
Ibs diuron at 3.2, 4.8, and 6.4 lbs / A. were compared to the 
current recommended practice of DNBP combination for annual 
weed control in s. caused y and ld reduction at the 
rate needed for annual weed control. Diuron at 3.2 Ibs gave 
excellent weed control with no reduction in bulb yield. 

C S REPORTS 
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{ethyl ethyl -n-butylthiolcarbamate}, and R-.2061 (propyl ethyl-n-butylthiol
carbamate) were compared with Ker.tucky Wonder Pole beans as the crop 
plant. Weed growth consisted of purple nutgrass {Cyperus rotundus) and 
purslar:e (Portulaco"e oleracea). All materials were appliedat 3 pounds 
per acre to? slightly moist sa.ndy loam soil, disced immediately to a 
depth of 4 inches , (3.nd planted within three days. Germination appeared 
normal in all plots. The folia.ge of bean plants growing in the R-1607 
treated soil developed a s~ight yellow cast which was outgrown by the 
time the beans went on poles. No reduction in growth occurred. No 
symptoms were :Eoted on plants growing in EPTC, R-2060, and R-2061 
treated soils. 

Weed cor~trol rati1J.gs were made 2 mon-ths after treatment. R-1607 
gave 99% control of nutgrass and 95% control of purslane. R-2060 gave 
50% control of both nutgrass and purslane. R-Z061 gave 90% cont rol of 
both nutgrass and pursla.ne . EPTC gave 80% control of nutgrass and no 
control of purslane. In these tests R-1607 appeared to be the most 
phytotoxic. (University of California Citrus Experiment Station and 
Universi ty of Ca.lifornia. Agricultural Extension Service) 

~::E.~_e~9.:.B_test of h~icii~s on chile. Gould, W. L. and Szabo, 
S. S. The response of chile to eight s-triazine compounds and to five 
other herbicides was tested in the field. Basal directed spray treat
ments were applied Ju.ne 19 , 1959, on single row plots with a flooding 
type nozzle to 12 1! -14" chile. Alternate rows were left as borders be
tween plots. Each treatment wa.s applied with water carrier at the rate 
of 40 gpa. Treatments were ra.ndomly located a1J.d replicated twice. The 
treatments applied were: G ·- 31717 (2 -methoxy-4-diethylamino-6 -isopropyl
amino- s -triazine) , G - 32292 (2 -methoxy-4-methylamino-6 -isopropylamino
s -triazine) and G-32293 {2 -methoxy-4-ethylamino-6 -isopropylamino - s
triazine} at 1 Ib/ A; G-30026 {2~chloro-4-methyla.mino-6-isopropylamino-
s - triazine} , G-30027 (2 -chloro -4-ethylamino -6 -isopropylamino - s -triazine), 
G - 3 0031 (2 -chloro -4 ~ diethylamino·· 6 - isopropylamino -s -triazine) and 
G-30044 ~ 2 -methoxy-4 , 6 bis{ethylamino}-s -triazine) at 1 and 2 Ib/ A; 
G-27901 (2-c h10ro~4-diethylamino -6 -isopropylamino-s -triazine) at 2 Ib/ A; 
NPA (N-I-naphthylpbthlimideL 4 Ib/A; CDEC {2-chloroallyl diethylthio
carbamate}, 6 and 1;2 lb/A; diuron (3(3 , 4-dichlorophenyl}-1, I-dimethylurea), 
1 and 1 1/2 Ibj A; Zytron (0-2, 4-dichlorophenyl O-methyl isopropyl
phosphoroamidothioate ;" 1 0 and 20 Ib/ A; and NIA-4556 (N -( 3, 4-dichloro
phenyn methacrylamide at 3 a.nd 6 Ib/ A. 

At the rates used all the s-triazine compounds tested were injurious 
to the chile except G-31 717, which caused moderate chlorosis within two 
weeks after treatment , but the chile recovered before harvest. G-31717 
provided 70% weed control. None of the other treatments appeared to be 
toxic to the chile. As compared to the untreated checks, the following 
degree of weed control was obtained; NPA, 92%; CDEC, 6 and 12 Ib/A, 
77 and 88% respectively; diuron, I and 1 1/2 Ib/A, 87 and 92%; Zytron, 
10 a.nd 20 lb!A, 90 and 92%; while NIA-4556 was ineffective. (New Mexico 
State Agricultural Experiment Station} 

The to~~a:r:ce of_citr':l~--L-~,:?.~~do, ol:ive and peach seedlings to various 
herbicides. Jordan , L. S.) Day , B. E" Pettitt, R. J. An herbicide 
screenin~program was conducted under greenhouse conditions to establish 
the relative toxicity of the chemicals tested. The objective of this work 

http:pursla.ne
http:rati1J.gs
http:folia.ge
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injury s 
basic data to aid in trials and to produce and record 
s the various he s tested. 

Koethen Sweet orange and and Duke avocado see were 
grown in flats and later tin cans. Rooted Manzanello olive 
cuttings were also seeds were layer in vermiculite 
at 40° F. until s eared, at which time the viable kernels 
were s from the direc into cans. 
of her were well establi 
were conducted in closed containers to prevent amounts 
of air -dr Vista loam soil was used and moisture was maintained close 
to 750/0 field wei us only de -ionized water. Chemicals 
were to the soil surface in water solution and concentrations based 
on the per cent active and applied as ppm to the dry we 
the soil without contact with the 

Each treatment was r four times with one randomized rate 
each group. The groups were determined by s according to 

size and quality so as to variations in plant size and vigor. 
Following tr weekly observations were made for plant height and 

ury s 

At the end of the 12 -week trial period injury was rated and for citrus 
and avocados, the fresh weight of roots and s The results of these 
trials are summarized in 1 for citrus and 2 for s, olive s 
and s. Fenuron was at rates of O. 125 ppm, 
0.25 	ppm, and 0.5 ppm and was to cause injury at O. 5 but no 

In previous trials, on produced death of 
1 ppm and (Univers of California 

riment Riverside, 

y at the lower rates. 
at concentrations 

A Comparison of the Tolerance of Citrus Se to Various Herbicides 

servations 12 weeks post-treatment eenhouse Trials) 

Table 1. 

s. 

• 


Herbicide 

0 0 0 0 0 I I I D 
0 0 0 0 0 0 0 I I 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 I 
0 I I I I I I I I 

s 
R-1607 0 0 0 0 0 0 I I I 
R-2061 0 0 0 0 0 0 0 0 I 

1/ 
s 

954 ::: 2 -dimethylamino -1,4 
B470 = 2 1,4 
B -1,4 
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2/ 
Analogs of EPTC 


R-1607 = n-propyl-di-n-propylthiocarbamate 

R-2061 = propylethyl-n-butylthiocarbamate 


A Comparison of the Tolerance of Avocado, Peach, and Manzanello 
Olive Seedlings to Various Herbicides. 

Observation 12 weeks post-treatment (Greenhouse trials) 

Table 2. 

(0) - No visible injury (I) - Visible injury (D) - Plant dead 

Herbicide applied 0.125 0.25 
Rate of application in ppm. 
0.5 1 2 4 8 16 32 64 128 

Avocados: 

PBA, Benzac 103-A 
silvex, 2,4, 5-TP 
2,4,5-T 
2,4-DA 
EPTC 

I 
0 
0 
0 

I 
o 
I 
o 

I 
I 
I 
o 

I 
I 
I 
0 
I 

I 
I 
I 
I 
I 

D 
I 
I 
I 
I I I I 

Olives: 

atrazin 
trietazin 

I 
o 

I 
0 

D 
I 

D 
I 

D 
D 

D 
D 

D 
D 

D 
D 

D 
D 

Peaches: 

amitrol 
atrazin 
propazin 
simazin 
trietazin 

>:<dalapon 
>!'TCA 

I 
I 
I 
I 
I 
I 
o 

I 
I 
I 
I 
I 
I 
0 

I 
I 
I 
I 
I 
I 
I 

I 
D 
D 
I 
I 
I 
I 

I 
D 
D 
I 
D 
I 
I 

I 
D 
D 
I 
D 
I 
I 

I 
D 
D 
I 
D 
I 
I 

I 
D 
D 
D 
D 
I 
I 

D 
D 
D 
D 
D 
D 
I 

>',< 5-weeks test only. 

· .... .Control of Oxalis cernua in citrus orchards. Jordan, L. S., McCarty, 
C. D., and Day, B. E. Thirteen herbicides were screened for use to 

control Ox alis cernua in citrus orchards. The rate of application of each 

herbicide was varied from O. 3 to 5 Ib / A in 100 gallons of water with a 

logarithmic dilution sprayer. The treatments were made when the oxalis 

was in full bloom. Three replications were employed. 


The herbicides which completely controlled the oxalis and the average 
rates required are as follows: amitrol 2 lb/ A, 2,4, 5-T acid 2 lb/ A, 
butoxyethanol ester of 2,4, 5 -T 2.4 lb/ A, propylene glycol butyl ether ester 
of silvex 2. 5Ib/A, 2,4-D acid 3.2 lb/A, and butoxyethanol ester of 2,4-D 
2.5 lb/ A. The oxalis was more susceptible to these herbicides in shaded 

areas of the orchard than in open sWlny areas. 


Herbicides which did not control the oxalis at 5 lb/A or less are: 

butoxyethanol ester of 2-(2, 4-DP), dimethyl amine salt of 4-(2, 4-DB), 
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dimethyl amine salt of 4-(MCPB), dimethyl amine salt of MCPA, 2,3, 6-TBA, 
dimethyl amine salt of 2,3, 6-TBA and PBA. (University of California 
Citrus Experiment Station, Riverside) 

Effect of depth planting and depth of incorporation on EPTC injury to 
corn. Jordan, L. S., McCarty, C. D. and Purnell, D. C. A trial was 
established to determine the effects of the depth of corn planting and the 
depth of EPTC incorporation on its injury to corn. Oats were planted in 
the entire plot area prior to the first EPTC application. EPTC was applied 
at 0, 3, 6 and 9 lb/A. It was incorporated either immediately before 
planting to a depth of six inches with a disk or immediately after planting 
to a depth of one inch with a spike -tooth harrow. Sweet corn was planted 
at one, two and four inch depths. The Hanford fine sandy loam soil was 
dry when the treatments were made. The plots were sprinkler irrigated 
three days after treatment. 

The oats, nutgrass (Cyperus esculentus) and lambsquarters __ 
(Chenopodium album) were controlled in every EPTC treated plot. The 
corn was injured initially by the EPTC in all plots. The injury symptoms 
disappeared within one month from the plots with 3 lb/A of EPTC and the 
one inch depth of planting. The injury to corn increased with increased 
rates of EPTC and with increased depth of planting. Injury -- was greater 
in the plots with one inch incorporation after planting than in the plots 
with six inch incorporation before planting. (University of California 
Citrus Experiment Station, Riverside, California) 

Effects of EPTC on nutgrass, nightshade, and endive. Jordan, L. S., 
McCarty, C. D., and Day, B. E. EPTC was applied to a sandy loam soil 
in seedbed condition at rates of I 1/2, 3, and 6 pounds per acre. Each rate 
was replicated four times and disced to a depth of 4" immediately after 
application. The herbicide was applied on March 2, weed counts were made 
5 weeks later on April 6 and are given in the following table: 

Nutgrass (Cyperus rotundus) Nightshade (Solanum villosum) 
Rate Ibs7A Rate Ibs7A 

Rep CK 1 172 3 6 Rep CK I 172 3 6 
1 66 4 0 0 1 68 1 1 0 
2 42 3 0 0 62 62 2 1 1 
3 70 7 1 0 3 65 0 1 1 
4 29 8 1 0 4 37 7 0 0 

Total 207 22 2 0 Total 232 10 3 2 

Endive was transplanted into the treated area on April 23, 7 1/2 weeks 
after application of the herbicide. The soil was disced and furrowed and 
irrigated lieavily;at time of transplanting. No injury occurred to the endive 
at any rate. Harvest took place during the second and third week in June. 
There was no further germination of nightshade. A slight regrowth of nut
grass had occurred by harvest time but was of no economic importance. 
Under the conditions which occurred here, the nutgras s was suppres sed for 
a period of time which allowed the planting, growth, and harve sting of a 
crop plant without competition from the nutgrass. (University of California 
Citrus Experiment Station and Univer sity of California Agricultural 
Extension Service. ) 
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Control of nutgras s in Irish potatoe s with EPTC. Shadbolt, C . . 
Allan. Ethyl di -n-propylthiolcarbamate (EPTC) at 3 lb/ A was applied 
to a Hanford fine sandy loam soil heavily infested with nutgrass tubers 
and incorporated by working twice with a spring tooth harrow. The 
chemical was applied in 100 gal water per acre 7 days before the potatoes, 
variety White Rose, were planted. Application was made to dry soil. 
Three replications of 12 x 100 it were used. 

During the early growth of the potatoes, the nutgrass was nearly 
completely controlled. The few plants that did appear were in the bottoms. 
of the furrows. It is assumed that the chemical was not incorporated deep 
enough to affect these nutgrass tubers. By harvest time, · some growth of 
the nutgrass did occur, but the infestation was insignificant compared to 
the untreated areas. 

Growth of the potato plants throughout the season appeared completely 
normal. Yield of tubers were recorded from a total of 120 feet of bed 
from each of the treated and check plots. An average of 306 pounds of 
potatoes were harvested from the plots receiving 3 lb/A of EPTC, and 292 
pounds from the untreated controls, indicating that the treatment had no 
effect upon the yield of potatoes. (University of California, Riverside) 

Annual weed control in tulips with pre -emergence applications of 
chemical herbicide s. Peabody, Dwight V., Jr. Excellent control 
of winter annual weeds but only partial control of summer annuals is 
the usual result from the presently recommended DNBP-CIPC combina
tion of herbicide s applied during the fall as a pre -emergence treatment 
in ornamental bulbs including tulips. From te sts carried out in previous' 
years, certain analogues of the relatively insoluble substituted-urea and 
triazine families of chemical compounds showed enough persistence in 
some soils under western Washington conditions to maintain ornamental 
bulb plantings free of annual weed competition the entire growing season 
September to July. Objectives of last year's experiment were: (I) to 
determine persistence and amount of annual weed control obtained with 
several different herbicides (particularly diuron and simazin) in 
comparison to currently recommended weed control practices, and 
(2) to determine the effect of these pre-emergence herbicidal treatments 
on yield of iris, narcissus and tulips. (This report will present data 
from the tulip experiment only. ) 

This experiment was located at the Northwestern Washington 
Experiment Station on Puget silt-loam soil having a pH of approximately 
6. O. All 	herbicides at the designated rates of application (see table) 

• 	 were applied with a small tractor-mounted plot sprayer at a pressure 
of 40 psi in a total volume of water equivalent to 80 gallons per acre. 
All pre -erner gence applications were made in mid-October of 1958. 
The experimental design was a randomized complete block replicated 
5 time s. Plot size was one row 15 feet long. Equal weights of tulip 
bulbs of the same size (8 cm) were planted in each plot. Variety was 
Bartigan. All bulbs were planted in early October of 1958 in furrows 
4 inches deep and then covered and hilled 4 to 5 inches high. At 
planting time all rows .were side -dres sed with a fertilizer application 
of 10-20-20 at the rate of 800 pounds per acre. All plots were rotovated 
twice (once in April, once in May) without disturbing the hills. Check 
plots were hoed and hand-weeded 3 times during the summer of 1959. 
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Weed estimates were made in late May with a 100 square grid
quadrat 12" x 50" . . This quadrat waS dropped 4 times in each plot on 
the undisturbed hill. Data were recorded as total number of squares 
containing weeds. These data were then converted to percentages 
whic'li in turn were transformed by the angular transformation for 
statistical analyses. Another estimate of weed control was made just 
prior to harvest by means of a rating system - 0 - no control to 10 
elimination of all weed growth. All plots were kept separate at digging 
time as well as when sorted shortly thereafter. Tulip bulbs were 
sized into two categories, salables and planting stock, and were weighed 
to the nearest .01 pound. Tulip bulbs of salable size were 10 cm 
and larger; planting stock, 9 cm and smaller. 

Principal annual weed species present in order of their importance 
were as fo1lows: Polygonum pennsylvanicum L., smartweed; 
Polygonum aviculare L., knotweed; Chenopodium album L., lambs
quarters; Stellaria media Cyrill, chickweed; Senecio vulgaris L. , 
groundsel; and Poaannua L., annual blue grass. 

From the experimental results as presented in the table, the 
following conclusions can be made: (1) simazin at a rate high enough 
to give good annual weed control re sults in bulb injury and reduction 
in yield; (2) the two granular materials tested do not give adequate 
annual weed control; and (3) pre-emergence treatment of diuron at 
3.2 pounds active ingredient per acre resulted in excellent control 
of annual weed- species present the entire season (approximately ten 
months) with no reduction in yield of salable tulip bulbs. (North
western Washington Experiment Station, Washington State University) 

• 
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Yield of salable tulip bulbs and annual weed control estimates of 
1958-1959 pre-emergence herbicide test in ornamental bulbs. 

• 


TREATMENT YIELD l ANNUAL 
WEED CONTROL 

Herbicide Rate 2 Cover 3 Rating4 

Ibs /plot % 

simazin 1.0 6. 16 28. 3 3. 6 

simazin 2 . 0 5. 59 23. 1 5. 2 

simazin 4.0 4.62 8. 6 6.9 

diuron 3 . 2 6. 71 7.2 7.9 

diuron 4.8 5.96 4.9 8.0 

diuron 6.4 6.36 5. 7 8.6 

simazin gran. 2.0 5.21 13. 5 6.0 

monuron-borate 25.0 6.30 30.3 3. 1 
granular 

DNBP + CIPC 4.5+4.0 6.27 16.4 4.3 

5
CIPC 4.0 5.60 8.8 6. 1 

Hoed & hand-weeded6 5.45 34.3 9.2 

x 5.839 15. 18 

SE~ O. 513 0.28 

CV 20% 30% 

~ 	 Salable sizes only - 10 cm circumference and larger. 
Rate of application expressed as pounds active ingredient per acre.

34 Estimates made May 28, 1959, with grid quadrat. 
Rating system of 0 - no control to 10 - complete elimination of all 

5 weeds used. Estimates made July 16, 1959. 
All plots that received this 4 Ib/A rate of CIPC as a pre-emergence 

6 treatment were sprayed again in early April after emergence. 
Hoed and hand-weeded three times during spring and summer of 
1959: early May, early June, and early JUly. 
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T 6. WEEDS IN CROPS 

J. Wilkerson, Project rman 

SUMMARY 

! s ct- - Weeds in Fruits, 
s-'-was proper sub-divided into two sections, 

Crops, the number of rs into the 
latter category was not seriously reduced. 

This report includes 10 abstracts 
crops from 4 states, Arizona, 

5 

Thirteen men reported timely and pertinent and are to be 
commended for their results available to such a wide group this 

'. Their results are summarized by crops 

Corn. (a) Pre-emergence. 
res 

TC) was 
broad-leaf weed c 

simazin and .atrazin 
at obtained outs 

at all used at two locations. 

(b) Pre pre -emer 

In 
comparison, sses but inferior 

and post-emer 
Hamilton and co-workers at Arizona obtained best weed control with simazin 

pre -plant, with slight reduction in control from pre -emer gence 
and somewhat greater reduction when post-,emer to 

corn. {c) Alley, in post-emergence studies, used 17 chemicals or their 
control of all weeds with atrazin. 

other s appear 
combinations and reported outs 

Cotton. Miller studied the ts of soil inc 
20 s when to cotton. They class 

cottOl~into 3 group s ee of weed control and amount of 
McRae and co-workers the effects of monuron and diuron at different 
rates and stages of cotton growth. In ral monuron seemed to 
more cotton under set Also soil texture gre 
influenced degree of 

--~----~~---------~.~---' r 
I' tions were 
and 2,4, 5-T Q 

• Fe compared the effects of six growth
of four grass species. Yield 

red fe sene trials with silvex 
sted as contr 

to this y. 

Peas. Anderson and Muzik compared 
dates wild oat control. At the early date, gave excellent 
control with increased of peas. When 2 weeks later, it 
stunted peas and wild oats with D_either ing killed. Atrazin did not 
control wild oats. 

r 
in pre -emer gence trials, compared and 

and reported less injury with the latter. Effect of 
soil incorporation was also studied. studied the effects of Endothal 
and certain herbicide s when soil inc to 

In ral, EPTC and related c s 
of grasses thar~ broad-leaf weeds. R-206l appears to be very pr 
In another experiment, he compared four methods ation and 
found that soil incorporation gr oved the performance of materials. 
Endothal and EPTC were the most promi 
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CONTRIBUTORS REPOR TS 


Pre -emer gence weed control in field corn. Alley, H. P. Chemical 
evaluation trials were conducted at Torrington and Wheatland, Wyoming, 
comparing various rates of new, as well as established herbicides for 
pre -emergent weed control in field corn. The corn was planted May 12, 
and chemical applications made May 14 at Wheatland and May 15 at 
Torrington. Each plot consisted of 2 corn rows, 25 ft. long and spaced 
40 in. apart. The treatments were applied in water, equivalent to 40 gpa, 
and replicated 3 times. Good soil moisture was present at both locations. 
Corn, broadleaved weeds and grass stand counts were taken from a 4 in. 
x 10 ft. quadrate located over each corn row four weeks following chemical 
application. 

" Several of the chemicals and combination of chemicals gave good weed 
control without any measurable effect on corn stand. There was consid
erable differences between the percentage weed control between the two 
stations. Simazin and atrazin were outstanding at both locations. At the 
rate of 1, 2 and 3 lb/ A these two chemicals controlled from 98 to 100 
percent of both the grasses and broad-leaved weeds. EPTC treatments 
gave good control of gras se s but was not as effective as simazin or atrazin 
on broadleaved weeds. Data regarding other treatments are summarized 
in the following table. (Wyoming Agricultural Experiment Station) 
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TABLE I PRE-EMERGENT WEED CONTROL IN CORN AT TORRINGTON & WHEATLAND, WYOMING -
.--< 

"" Corn Stand Count Broad-leaved Weeds 1.../ Grasses ?:.../ 
Rate Wheat- Torring- 0/0 of Wheat':' Torring .. %of Wheat- Torring- 0;0, of 

Chemical 1b/A land ton Total Check land ton Total Control land ton Total Cont; 
2,4-D (Butyl ester) - ' 1 84 64 148 113 153 7 160 29 116 29 145 0 
2, 4-D (Butyl ester) 2 79 64 143 109 68 15 83 63 34 14 48 62 
2,4-D (PGBE) 1 85 64 149 114 36 18 54 76 14 15 29 77 
2,4-D (PGBE) 2 77 53 130 99 37 18 55 76 10 34 44 65 
2, 4-D (Amine) 1 82 54 136 104 70 30 100 56 55 38 93 59 
2, 4-D (Amine) 2 80 60 140 107 59 31 90 60 30 28 58 54 
CDAA 2 94 66 160 122 99 173 272 0 100 49 149 0 
CDAA 4 92 59 151 115 55 137 192 15 95 46 141 0 
CDAA 6 83 69 152 116 74 105 179 21 80 57 137 0 
CDAA 
2,4-D (PGBE) 

2 
1/2 

90 70 160 122 58 35 93 59 26 53 79 37 

CDAA 
2, 4-D (PGBE) 

4 
1/2 

77 68 145 110 36 45 81 64 49 73 122 3 

CDAA 
2, 4-D (PGBE) 

2 
1 

81 67 148 113 20 25 45 80 8 21 29 77 

CDAA 
2, 4-D (PGBE) 

4 
1 95 59 154 117 64 18 82 64 62 13 75 41 

simazin 1 91 66 157 120 4 1 5 98 2 1 3 98 
simazin 2 79 48 127 97 0 0 0 100 1 0 1 99 
SlmaZln 3 90 58 148 112 0 0 0 100 1 0 1 99 
atrazin 1 85 58 143 109 2 0 2 99 1 0 1 99 
atrazin 2 75 68 143 109 0 0 0 100 0 0 0 100 
atrazin 4 94 58 152 116 0 0 0 100 0 0 0 100 
EPTC 2 88 59 147 112 10 16 26 89 4 0 4 97 
EPTC 4 78 66 144 110 12 12 24 89 4 0 4 97 
DNPB 5 74 68 142 108 77 31 108 52 31 37 68 46 
DNPB 7. 5 79 55 134 102 37 15 52 77 50 6 56 56 
DNPB 9 83 54 137 105 22 10 32 86 54 31 85 33 
Fenac M-673A 1 85 59 144 110 69 32 101 55 69 28 97 23 
Fenac M-673A 2 76 68 144 110 23 2 25 89 39 6 45 64 
Check 70 61 131 100 107 119 226 0 36 90 126 0 
--'-

1/ Kochia (Kochia scoparia), Lambs quarters (Chenopolium alba), 
Rough pigweed (Amaranthus retroflexus), Wild sunflower (Helianthus annuus). 
Green foxtail (Setaria viridis), Barnyardgrass (Echinochloa crusgalli): 
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Simazin for weed control in corn. Hamilton, K. C., Arle, H. F., 
McRae, G. N. Under irrigated agriculture certain pre-emergence 
herbicides have proven more effective when applied before planting than 
when applied after planting. This test was conducted to determine the effects 
of pre-planting, pre-emergence , and post-emergence applications of simazin 
on corn and weeds. 

Field corn was planted at Yuma, Arizona (Gila silty clay loam soil) 
in February and March of 1959. The treatments, . , 2, 3, and 4 pounds per 
acre of simazin, a hoed check, and an unhoed check, were replicated 6 
times in Latin squares for the three dates of application. Plots were 
3 rows, 40 feet long. Plots were not cultivated after the herbicide was 
applied. 

In pre -planting applications, simazin was applied to the soil on 
February 24, the area was harrowed, and corn (Asgrow 106) was planted 
on March 6. In pre-emergence applications the herbicide was applied to 
the soil on February 27 immediately after the corn was planted. In post
emergence applications the spray was applied over -the -top of corn on 
April 8 when the plants were 8 inches high. 

On April 17 and May 18 the percent weed control was estimated on 
each plot. Weeds present were alfalfa, Echinochloa colonum, E. crusgalli, 
Sisymbrium irio, Malva parvi£lora, Chenopodium murale, Portulaca 
oleracea, and Sonchus asper. The averages of the estimated control for 
each treatment are given in the following table. 

Percent Weed Control 
Time of Application 

Treatment Pre-plant Pre -emer gence Post-emergence 
Check - hoed 93 93 97 
Check - not hoed o o o 
simazin Ilb/A. 93 74 49 
simazin 2 Ib/A. 97 90 75 
simazin 3 Ib/A. 97 9 6 81 
simazin 4 Ib/A. 98 97 90 

Check - hoed 
Check - not hoed 
simazin 1 Ib/A. 
simazin 2 1b/A. 
simazin 3 Ib/A. 
simazin 4 1b/A. 

':'Yield of checks in 
lb. / A. 

100 
104 
104 
110 
101 
106 

6,340 

100 
97 
99 
94 
96 
93 

7, 170 

100 
98 

104 
98 
98 

103 

7,330 

(Contribution by the Crops Research Division, Agricultural Research Service, 
U. S. Department of Agriculture, and the Arizona Experiment Station, 
cooperating. ) 
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P. Seventeen 
were post-emergence 

control herbicides in corn. Plots were es at Tor 
, Wyoming and treatments made the corn was in the two 

growth. Each plot consisted of 2 corn rows, 25 ft. long with 
in. Each treatment was r three times at each 

was with a le wheel mounted, experimental 
40 gpa as a full coverage spray. Corn, b d 

s s counts were taken from a 4 in. x lOft. quadrate located 
over each corn row, three weeks chemical application. 

Atrazin at 1 and 2 lb. active per acre controlled an average 85 to 95 
percent of both grass and br weeds for both stations. Control 
at Torrington was vir 100 percent, whereas control at Wheatland 
was not as out areas are pr The 
Wheatland area received moisture prior soil was 
wet on the surface as well as at lower soil , whereas, the Torrington 
area received. 55 of moisture one day treatment. Perc 
control by other chemicals are listed in the attached table. (Wyoming 

al riment 

• 




TABLE II POST-EMERGENT WEED CONTROL IN CORN AT TORRINGTON & WHEATLAND, WYOMING 

Corn Stand Count Broad-Leaved Weeds 1 / Grasses~/ 
Rate Wheat- Torring- %of Wheat.,. Torring- %of Wheat- Torring- %of 

Chemical #/A land ton Total Check land ton Total Control land ton Total Control 

2,4 -D (Amine) 1/2 85 59 144 98 45 18 63 66 42 20 62 62 
2, 4-D (Amine) 1 82 60 142 97 74 6 80 57 54 11 65 60 
2, 4-D (PGBE) 1/2 86 48 134 91 68 21 89 52 33 33 66 . 60 
2,4-D (PGBE) 1 80 65 145 99 83 19 102 45 76 17 93 43 
2,4-D (Butyl ester) 1/2 87 59 146 99 79 15 94 49 67 8 75 54 
2, 4-D (Butyl ester) 1 88 66 154 105 66 8 74 60 60 8 68 59 
CDAA 2 82 59 141 96 100 147 247 0 71 7 78 52 
CDAA 4 82 64 146 99 137 32 169 8 29 1 30 82 
CDAA 2 70 65 135 92 67 10 77 58 35 0 35 79
2, 4-D (PGBE) 1/2 
CDAA 2 93 54 147 100 55 8 63 66 23 6 29 82
2,4-D (PGBE) 1 
CDAA 4 

92 66 158 107 87 14 101 45 36 2 38 77 
2,4-D (PGBE) 1/2 
CDAA 4 

78 66 144 98 50 0 50 73 16 0 16 90
2,4-D (PGBE) 1 
DNPB 2 77 59 136 92 17 15 32 83 33 20 53 68 
DNPB 4 74 68 142 97 19 15 34 82 27 8 35 79 
atrizin 1 88 59 147 100 27 1 28 85 18 3 21 87 
atrizin 2 84 58 142 97 12 0 12 94 13 2 15 91 
Check 86 61 147 100 99 85 184 0 64 100 164 0 

1/ Kochia (Kochia scoparia) , Lambs quarter s (Chenopodium album) 
Rough pigweed (Amaranthus retroflexus), Wild sunflower (Helianthus annuus). 

2/ Green foxtail (Setaria viridis), Barnyardgrass (Echinochloa crugalli). 

I 

'<l' 
'<l' 

I 

• 




-45

e 
pre-emergence have not p consistent annual weed 

control in cotton in When rain occurs r some 
measure of success has been obtained, but without rain weed control is nil. 
This experiment was des to test the hypothesis that soil moisture is 

quate to activate certain herbicides when are soil incorporated. 

herbicides were compared for annual grass control in furrow-
cotton grown on a Hesperia fine loam. Cotton was 

at 2 inches and the herbicides were inc to a of 1 1/2 inches. 
This was accomplished simultane by means of specially-de signed 

ent that se of cotton and weeds and and 
incorpor of herbicides. Incorporation was very precise with 
deviations of less than 10 per cent. The herbicides were logar 

in 10-inch bands using a volume of 75 gal/A. Plots were 130 feet 
and the half-dosage distance was 26.8 Each 2-row plot was 

both rows received identical treatment exc one row received a 
herbicide. Thus, ed plot comparisons could be made. 

At treatment soil mois ture was at field 

and minimum air ratures ( 4-18) 

No rain occurred after treatment. 


16 ) and after 2 irr s 60 
were based on a scale of 0 to 10, in which 10 represented complete absence 
of weeds or cot!on (Table 1). 

Data were re 
). 

ave 
and 
before 

Since soil inc involves a third demension ( , a true 
expression of rates should also include the third dimension. Use of ppmv" 
ppmw, or per acre (lb/ A ) would sati this r ement 
and permit more valid son of herbic s to different 

In this study, lb/ A has been us since it seemed to be the 
choice in a field study. 

A list of the herbicides used and the maximum rates in terms 
of both lb/ surface -acre and Ib/acre-inch s: 

1. 	 Twenty-four lb/A (16 lb/A-in.), 
. a. 0-2,4-dichlor -O-m sphoroamidothioate (M-1329) • 

2. en Ib (12 Ib -in. ). 

3. 	 Twelve 1b/A (81b/A-in.). 
a. 	 ethyl-di-n-pr (EPTC). 


e e -2060). 

c. 	 propyl -2 1). 
d. 	 n opyl -n (R-1607). 
e. 	 2, -dichlorobenzonitrile 

4. 	 Six Ib (4 Ib/A- ). 
a. 	 3-(3,4-dichlor ea (diuron). 
b. 	 3 -(p -chlor -1, 1 -dimethylurea (monuron). 
c. 	 2-ch1oro-4, -bis -s-triazine (simazin). 
d. 	 2-chloro-4-die -s-triazine (G-27901). 
e. 	 2-chloro-4-die -s-triazine -30031). 

a. 4,6-dinitro-0-sec ). 
b. N-I 
c. 
d. 
e. 
f. ropyl N-{3 
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£. 	 2 -methoxy-4, 6 -bis-( ethylamino) - s -triazine (G-30044). 
g. 	 2 -methoxy -4, 6 -bis{isopropylamino) - s -triazine (G - 3145). 
h. 	 2 -methoxy-4 -diethylamino -6 -isopropylamino - s -triazine (G-31 71 7). 

Examination of plant response data from the soil incorporation treat
ments revealed that the herbicides could be placed in three groups (Table 1): 
1. 	 Herbicides providing adequate weed control ( 9) with negligible injury to 

cotton ( 3). 
2. 	 Those providing good weed control ( 9), but also causing moderate to 


severe injury to cotton ( 3). 
3. 	 Those showing little effect on either weeds or cotton. 

Table 1. The effect of soil-incorporated herbicides on annual grass and cotton. 

Range of ratesl../ pro Range of rate s l../ 
Maximum viding weed control causing cotton injury 

Herbicides rate l../ 16 days 60 days 16 days 60 days 

Group 1: 
CDAA 12 2 -12 6-12 
CDEA 12 3-12 12 
CDEC 12 6-9 6-12 12 
CIPC 12 6-12 6-12 
NPA 12 9-12 
M-1329 16 12-16 8-16 12 -16 

Group 2: 
N-5996 8 4-8 4-8 1-8 1-8 
EPTC 8 4-8 4-8 1-8 2-8 
R-1607 8 4-8 6-8 2-8 4-8 
R-2060 8 8 2-8 4-8 
R-206l 8 8 6-8 6-8 

Group 3: 
diuron 4 4 4 
monuron 4 4 
simazin 4 4 4 
G-3l435 4 4 4 4 
G-2790l 4 4 
G-30044 4 
G-3003l 4 
G-3l7l7 4 
DNBP 12 

1/ Rates - Expressed in lb/A-in. 

(Cooperative inve stigations of the Crops Research Division, Agricultural 
Re search Service, U. S. Department of Agriculture and Department of 
Botany, University of California, Davis.) 
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Weed control in cotton with monuron and diuron applied during early 
stages of growth. McRae, G. N. , Arle, H. F., and Hamilton , K. C. 
Early soil treatments were made in Acala 44 cotton with {diuron} 
3-(3,4-dichlorophenyl) .. 1 , l-dimethylurea a nd {monuron} 3-(p-chlorophenyl}
l,l-dimethylurea. The first treatments were 1. 5, 2.0, 2.5 pounds per 
acre of monuron and 1. 5, 2.0 , 2.5 , and 3.0 pounds per acre of diuron just 
before the first irriga tior.., May 20, 1958, when cotton was approximately 
6 inches tall and had 4 to 6 true leaves. The second set of treatments at 
rates of 1. 0,. 2.0, 3.0, and 4.0 pounds per acre of monuron and diuron 
were applied just before the second irrigation, June 9, 1959, when cotton 
was approximately 15 inches tall and in the pre - bloom stage. All plots 
were furrowed before treatment , but were not disturbed thereafter until 
weed and yield da ta were taken. 

A third group of plots was treated with 1 , 1. 5, and 2 pounds per acre 
of diuron and monuron before the fir s1. irrigation, June 6, 1959, and before 
the second irriga tion, June 20. Growth of cotton was similar to that in the 
first two tests. All plots consisted of 4 rows , 40 feet in length. The treat
ments were appl:ied in water, equivalent to 40 gallons per acre. Cotton 
yields were taken from two center rows of each plot, totaling 80 feet of 
row. 

The soil type for the first two tests was a McClellan clay and for the 
last test was a sandy loam. The data from cotton grown on McClellan clay 
indicate that monuron applied at rates sufficient to control grass had a strong 
tendency to stunt and possibly to reduce the yield of seed cotton. Diuron 
could be used at these earlier dates with less chance of injury. Results 
from cotton grown on sandy loam :in the Maricopa area are not available · 
(picking date, first week in November), but all indications point to a 
more severe stunting of and lack of bolls on cotton treated with 1. 5 and 
2.0 pounds per acre of monuron. Although diuron also caused some 
chlorosis, it did not stunt or cause a visual reduction of bolls. From the 
three tests it appears that at any giver.~ rate of monuron or diuron the 
amounts of chlorosis and stunting are related to the clay, silt, and sand 
textural characteristics of that soil. The danger of extreme chlorosis 
and stunting with a corresponding reduction in yield is greater , when cotton 
on soils containing a high percentage of sand, is tree.ted with monuron or 
diuron. Diuron not only is more effective i.n controlling early annual 
grasses but also has a minumum e ffect on the young cotton plant. 
(Contribution by the Crops Research Division, Agricultural Research 
Service, U. S. Departmen t of Agriculture, and the Arizona Experiment 
Station, cooperating.) 

Effect oLg£,2~.th-rE.:gulatin~ herbicides on gras s grown for seed. 
Peabody, Dwight V. Jr. The principal objective of th.i s test was to 
determine the effect of six different growth-regulating type herbicide s 
(see table) on the seed yield of the following grass species: (1) 
orchardgrass (S.,143), (2) timothy (Climax), (3) creeping bent grass, 
(Seaside), and (4) creeping red fesgue (lllahee). This experiment 
was located at the Northwe stern Washington Experiment Station on a 
silt-loam soil of 6.0 pH. Prior to treatment application, inter -row 
space s were rotovated to maintaL'1. soil tilth and control annual weed 
infestation. All trea.tments were applied to the established stands 
of grasses (planted in rows 3.5 feet apart in the spring of 1958) on 
May 5, 1959. At this time orchardgrass was in the boot stage of growth, 
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creeping red fesque was "headed-out", bent grass and timothy were in 
"late pre -boot" growth stages. All treatments were applied with a small 
tractor-mounted plot sprayer in a total volume of water equivalent to 45 
gallons per acre at a pressure of 40 psi. Application of each herbicide 
was made at only one rate - 2 pounds parent acid per acre. Experimental 
design was a randomized, complete block, replicated 6 times. Plot size 
in each variety was 3 rows each 20 feet long. At harvest time a l6-foot 
section of the center row in each plot was cut for seed yield determinations. 
After the samples had been dried, they were threshed; the seed was cleaned 
and weighed to the neare st gram. 

Experimental results are presented in the table. There are no signif
icant statistical differences among the yields of orchardgrass, timothy and 
bent grass due to herbicidal treatment. Creeping red fesque yields, how
ever, vary enough among the treatments that large differences due to treat
ment effect are significant. In general it is indicated by these results that 
(1) both silvex and 2,4 , 5 - T at two pounds per acre probably caused yie ld 
reductions, at least in creeping red fesque; (2) silvex seems to have a 
greater adverse effect on yield than 2,4, 5-T; and (3) the deleterious effect 
of these two chemicals may be due more to formulation than to the chemical 
itself since these two materials were ester formulations while the other 
herbicides were either amines or an acid. Injury and subsequent seed 
yield reductions could probably be decreased if not eliminated by earlier 
spraying since all varietie s were treated either at or near susceptible 
growth stages. (Northwestern Washington Experiment Station, Washington 
State Univer sity) . 

Seed yields of four grass varieties treated with six different growth
regulating herbicides. 

TREATMENT VARIETY OF GRASS 
1

Herbicide Rate Orchard Timothy Bent Fesque 

Ib/A Ib/A Ib/A lb/A 
silvex (ester) 2 590 542 263 564 
2,4, 5-T (ester) 2 600 558 322 610 
MCPA (amine) 2 715 577 269 825 
2,4 -DB (amine) 2 676 609 294 680 
2, 4-D (acid) 2 634 569 259 812 
2, 4-D (amine) 2 747 601 268 673 
No chemical treatment 649 605 249 703 

-x 658.8 579.8 274.5 695. 3 
SE- 37. 1 24.4 19.9 56.9 
C. "X.y. 14% 10% 18% 20% 

1 
Rate of application expressed in pounds parent acid per acre. 
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Atrazine had no 
untreated plots. 

, constructed a sati 
herbicide s which was used for 

was 

A new weed killer, 
carbamate} shows 
and 

son, W. P. 
Pacific Northwest. 

of this weed in peas 

Application of carbyne and atrazin (2 chloro -4, -6, 
is - s -triazine) were to peas at Pullman, 
after emer e when the peas were 1 inch and oats in 
leaf stage and two weeks later. Two rates of each chemical were 
each date. Individual plots were 121 x 20 1 and a str x 5! 
from each plot. Data from the first treatment are in Table I 

rage of three r ). 

Table 1. Pea yield and control of wild oats 

Washington 

at 
was harvested 

Control 0 
1 
2 

0 
90 
95 

118 
215 
258 

atrazin 1 
2 

10 
20 

157 
158 

No visible to the peas occurr at the first date of sp 
Control of the wild oats was excellent with the 1 

Atrazin did not control the wild oats. Yield of the peas was 
than the check in the -treated No 
found between the 1 and . per acre rates. 

of peas and wild oats occurred at the second date of 
-treated the wild oats not the peas 

ct. None of the yields 
(Washington icultural 

were s 

out-
conditions. However, under moisture 

conditions results have been erratic. The purpose of this experiment was 
primar two-fold. Firstly, a chemical ator was not available 
which could ac he s 
sati 

tment, 
on a six or 

of the Univer s 
meter and distributor for 
expe 

herbicides were compared to herbicides. It 
herbicide would have r residual character-

as critical under limited moisture conditions. 
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The experiments were conducted at Wheatland, Torrington, Powell and 
Worland, Wyoming. The Torrington and Wheatland soils were sandy and the 
Powell and Worland soil a heavy clay. Plots were four -rows wide, 150 ft. 
long, replicated three times at each of the four locations. All treatments 
were applied on a six inch band and incorporated into the top two inch of soil 
in front of the sugar beet weeding units. The equipment used for mixing and 
distributing the chemical into the top two inches consisted of a series of 
hooded tillage units which are power -take -off driven. 

Stand counts (taken before thinning) indicate that granular herbicides were 
not as toxic to the sugar beets as the liquid formulations at the same rate of 
application. The thorough incorporation of the chemical into the top two 
inches of soil (something not accomplished until 1959) may have accounted 
for poor weed control. It may be possible to increase rates of chemical 
application, especially with endothal, without reducing the stand of sugar 
beets and increasing percentage weed control. Each location received 
moisture immediately after application. 

Yield data is available from only one station at this time. No reduction 
in yield was recorded even at the rates which reduced stand count by 50 per
cent. (Wyoming Agricultural Experiment Station) 

Table A 	 Summary of sugar beet stand and weed control at Torrington and 
Wheatland, Wyoming. 1/ 

-Rate Percentage 1/ 
Chemica11/ lb/Al..i Sugar oeet s tarid B. L. weeds Gras sy weeds 

endothal (liquid) 1/2 81 27 40 
endothal (granular) 1/2 96 16 44 
endothal (liquid) 1 92 66 54 
endothal (granular) 1 97 36 52 

EPTC (liquid) 1/2 69 95 64 
EPTC (granular) 1/2 76 98 33 
EPTC (liquid} 3/4 55 99 54 
EPTC (granular) 3/4 56 99 20 

CDEC (liquid) 3/4 68 91 37 
CDEC (granular) 3/4 65 88 32 
CDEC (liquid) 1 51 95 56 
CDEC (granular) 1 68 82 46 
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and all treatments, plus checks, 
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Table B for Worland and Powell~/ 

Percentage 4 
stand B. L. weeds Gras weeds 

36 69 
23 10 

7 38 
16 8 

EPTC 33/4 7Z 38 67 
EPTC ( 3/4 57 45 68 
EPTC (liquid) 1 liz 4Z 45 58 
EPTC ( 1 1/2 57 35 58 

CDEC ( 1 61 41 23 
CDEC (granular) 1 70 51 o 
CDEC (liquid) 1 I/Z 41 44 37 
CDEC { 1 liz 59 83 80 

5 
determined jJn counts as compared to untreated check. 

at Worland and Powell are heavy clay s 

1 
1 

1 liz 
1 liz 

and Wheatland 
Endothal 

3 
of chemical per acre on a six inch 

Perc s beet , broad we 

e 

control 

, and excessive crop injury. more 
a broa.der mar gin of selectivity are continually 

sodium salt (disodium 3,6 EPTC 
N -di-n-propylthiolcarbamate), R-Z 

), R-206l N-
were compared for degree and 
and oats seeded to represent annual grasses in 

with a -mounted 
were two rows 90 

Maximum dosage in each case 
were four times, 

Three to five hours after (May 19), the herbicides were 
rototilled 3 in into the tops of low pre-formed beds. beets were 

d c (Ma.y 20) with little disturbance of the treated 
No rain occurred between treatment and furrow sub-irr on 

1. 

the second irri (June lO), EPTC, R-2060, and R-Z061 all 
showe e good control oats as low as 2 Ib/A, whereas slane and 

ed were somewhat less sensitive, r rates 3-4 lb/A) 
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for complete controL Endothal provided or..ly slight control of all three 

species even at higher rates. Ui~.t~~ Several experiments have indicated 

that endothal is most effective wben incorporated by other methods earlier 

in the season.) Weed counts by species and crop injury ratings were made 

on June 17 (28 days after planting and 16 days after irrigation). Figures in 

Table 1 represent actual plctnt counts in two 10 x 20 in quadrats centered 

lengthwise over the beds. EP TC , R -2060 , and R - 2061 were still effec tive 

as grass herbici.des , down to about 2-3 lb/A. Approximately 4-6 lb/A of 

EPTC or R-206l were required for satisfactory control of purslane and 

pigweed; R-2060 had virtually lost its effectiveness against these species. 


Additional observations were made on June 25 and July 13. Both EPTC 
and R -2061, at 6 lb/ A , continued to show excellent control of all species for 
6 weeks or longer . The most obvious break in weed control occurred at 
3 -4 lb/ A. EPTC caused severe injury inclusing reduction of beet stands above 
5-6 lb/A and slight, usually temporary, injury at 3-4 lb/A. R-206l, how
ever, produced only slight injury symptoms a.bove 8 lb/A. 

Because of its w i der margin of selectivity and long lasting herbicidal 

a.ctivity, R ,-z06l shows definite promise as a soil incorporated treatment 

in sugar beets. ( Bota.ny Depart.ment , University of California, Davis, 

California) 


Table 1. 	 The respon se of sugar beets and annual weeds to endothal and 

certain thiolcarbamate herbicides incorporated into the soil prior 

to planting. 


t counts (lOin band x 40 in of row) 
"1'

Broad leaved+- Oats weeds 

, 47 54
---t-TI---- I 34
--\----  ~ ) 23 I 65
t 29 f 48 

1,~*3~ t 36 

- -~-=t 10 
21 

- 4 ~ ---r 43 

! 0 	

45 

26


=1-=. .=± 31 

40-==t-	 ~ 

0 

-± 35=t 14 ! 
37 

o ,I 2 
I 2 3 
I 

5 16--.}
I 10 	 22 

---~ J 
I 17 34 
I 20 50i 
I I 
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s 
for oy, s r 

in sugar beets is be st acc 
furrow ir e little 

r planting, have en erratic due to the 
pre -emergence herbicides. Thus as a result 
surface moisture emerge thr soil. 
recent inve , soil inc stressed as 
a possible means of 

Dur the 1958-19 season seven herbicides, r 
selective use in ets, were ed in one or more six r 
field experiments. The tests were conducted on representative loam 
loam sugar t soils of California I s central valley. 
employed were as follows: Sodium salt of endotha1 (3,6
phthallic and EPTC ( N, N-di-n-pr 
TCA oacetic ac -10 Ib (isopropyl N 
1 1/2 -8 lb CIPC (isopr N -(3 -ch1oropheny1) carbamate, 
CDAA (2 -chloro - N -diallylacetamide) and CDEC (2 -ch1or 
dithiocarbamate), 3 8 lb and M-15336 {Monsanto 
The herbicides were with a hand 
mounted r by one of four methods: 

surface the beds r planting, subse 
- rototilled 2-3" deep into the s of pre-formed beds, 

area with little disturbance of s (C) - sprayed broad
cast on flat surface dur or prior to 

broadcast on flat surface, diske 
(D) 

Three of the six experiments rec light to medium showers 
between treatment and fir st furrow irr Partial results of two 
representative experiments are shown in the table below: 

riment 1. 0.4 in rainfall before furrow 
25. 

I % Weed Control ~,c 
Chemcial Rate IA] Lon * I (Apr. 9) 
treatment (lb/A) 	 method % stand vigor broad leaves grasses 
---------~~-~~-4--------+_~-----_,--~---r_---------~~-----,' 

2 	 A 100 10 51 0 
B 100 10 31 0 

endothal 

r------~---------~----------~------~----
4 ~~A=_----~~1~O~0~_+~11~~01_____~6~9~__~__~0~~ 

B 100 0 I 33 a 
8 	 A 92I 9.5 83 60 

B 100 10 66 33 

95 10 3 0 
B 

2 	 A 
100 9. 5 47 66 

4 	 A 98 10 16 0 
---+- 80 8, 5 89 100 

A8 98 9.5 31 80 
B 58 7.5 90 100 

y and weed control s as perc s of their cor 
uUUJ,.Ul". untr checks. 

http:uUUJ,.Ul
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Experiment 2. Treated (D) Apr. 18, (C) Apr. 20, (B) Apr. 25, and 
(A) Mar. 15, no rainfall before furrow irrigation 
Mar. 17. 

% Weed Control* 
Chemical Rate Application 1 Crop Injury* (June 1) 
treatment (lb / A) method % stand vi gor ':,* broad leaves grasses 

endothal 3 A 100 10 0 0 
B 98 10 7 0 
C 100 10+ 75 75 
D 98 10+ 35 50 

" 6 A 98 10 40 0 
B 98 10 33 40 
C 100 10+ 80 85 
D 99 10+ 76 80 

EPTC 3 A 99 10+ 0 0 
B 98 10+ 45 60 
C 95 10++ 82 85 
D 98 10+ 79 85 

6 A 99 10 0 0 
B 98 10+ 90 100 
C 90 10++ 98 100 
D 92 10+ 98 100 

>:< Crop injury and weed control ratings given as percentages of their cor
responding untreated checks. 
';<>!' Crop vigor rated on a 0 to 10 basis, with a rating of 10 meaning no injury 
or apparent reduction in vigor. EPTC plots with increased vigor showed 
slight injury at earlier stages. 

The following additional conclusions seem justified: 
1. Endothal (6-8 lb/A) and EPTC (3-4 lb/A) were consistently most 

promising for the selective control of a broad spectum of annual weeds. 
Endothal caused no lasting injury at any rate; EPTC showed a considerably 
narrower margin of selectivity sometimes producing temporary injury to 
beets at herbicidal rates. 

2. TCA showed some promise where grasses were the only weeds 
present. Under proper conditions IPC and CIPC provided excellent weed 
control but were too injurious for selevtive use in beets. None of the other 
herbicides were injurious to beets but all gave unsatisfactory weed control. 

3. In the absence of surface moisture, all herbicides applied by 
method A were ineffective. When rainfall was long delayed (1-2 months) 
after pre-emergence application endothal still gave satisfactory weed 
control, whereas the effectiveness of EPTC was reduced or lost by 
vola tilization. 

4. Incorporation methods C and D were generally most satisfactory. 
The tabular differences are largely explainable on the basis of the non
volatility and high leachability of endothal as compared with the higher 
volatility and adsorptivity of EPTC. Less leachable formulations of 
endothal and analogs of EPTC possessing a higher degree of selectivity 
have shown considerable promise in recent studies. (Botany Department, 
University of California, Davis, California.) 
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PROJECT 7. AQUA TIC AND DITCH BANK WEEDS 

Lyle W. We Project Chairman 

SUMMARY 

Twelve papers were presented for publication in this section. These 
are broken down into five subjects, (l) the control of emer 
weeds, (2) the control of submer 
chemi -treated irri 
suppression in road systems. 

) ba
weeds, (3) crop tolerance to 

nk weed control, and ( grass 

1. The control of emer weeds 

Yeo in Montana that 
ester of si1vex at 20 and 40 Ib/A, 
and simazin at 20 Ib 85 percent or better control of watercress 
(Nasturtium officinale • Br.). 

Two reports were received on cattail. Yeo concluded that on, 
amitrol and erbon were more effective in reduc regrowth of cattails 
when applied after the infloresence had formed. gave superior 

but was e to that of amitrol the yearinitial regrowth suppress 
There was little, if difference between the 

ester and sodium salt of or between powder or formulations 
of amitrol. Wand Timmons showed that s treatments of dalapon 
and amitrol made about 1 after full de of the catkins was 
better than -late treatments. used a total of 12 lb/A of 
amitrol and of oil in water emulsion also 
gave excellent control when r d twic e in one year. 

2. The control of submer weeds 

has shown that copper sulfate c s ed in a canal at the 
lb/cfs will kill for 15 miles. Applications over a 3 

period have also a reduction in the rooted s, ton 
and Zanne 

Timmons and Weldon d neburon and simazin at 10, 20, and 40 
Ib/ A to the bottom of an irr canal in the fall after water 
in the spr prior to turn··in of the water for the control of 

L. There was no noticeable effect due to the 
"'----:;----;:~ 

considered the experiment was conducted under 
for best of the chemicals. 

--:--:;----'''''---

found to be Ie s s 

A large cooperative experim 43 tests, was conducted 
several individuals and agencie s in 19 for the control of submer 

weeds. Three rnary ammonium c were tested and 
effective than acrolein or aromatic solvents. 

Acrolein gave sahsfac control of waterweeds at rates from 1 to 3.3 
Ids. 

3. Cr tolerance to chemi -treated irr d '!.rater 
----,~-------------~---------~~------

Arle and McRae showed tha.t two irri s of cotton by water 
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corta.ining 100 ppmv did !'LOt result i.r~ adverse effects to cotton. Their 

concent.rations of ch~mical were within. the range of use in that area. 


4. The control of hank weeds 

Yeo concluded a fter thorough test.ing that bindweed (Convolvulus 
arvel~sis L. ) c ould be controlled with 2,3 , 6-TBA at 10 and 15 Ib/ A, or 
with t.h"e'gr2,rculated polychlor-~ nated amine sa.lts of benzoic acids at 15 
lb/ A. These treatments also gave control of other broadleaf weeds. 

Boyle experiment ed with 10 di.fferent herbicides for the suppression 
of grass growing along irrigation ditchbanks. MH, Gadon, amitrol, and 
dalapon showed the most promise. He recommer.:,ds that further experi
ments of this nature be cOD,duct-ed using MH at 4 to 6 lb! A, Garlon at 3 to 
5 gall A " a.mitral at Z to 4 Ib I A , and dalapan at rate s considerably under 
12 Ib/ A. 

Yeo con ducted experiments in 1958 and 1959 using a 55 percent weed 
oil for the control of reed canary grass. The addition of FB-Z or PCP 
did not incre3,se the effectiveness of the weed oiL Three applications 
per year at 12.0 gallA g;:l.Ve the best control of the grass. 

Woestemeyer and Zick showed that borate or chlorate containing 

chemicals gave good control of BermudJ. grass. They treated the grass 

a,nd then surf<'l,ced the area with asphalt: and rock. The application of 

l/Z" water prior to the laying down of asphalt greatly increased the 

activity of most: herbicides. 


Wilkersor;, and Kosesan experimented with MH for the inhibition of 

gra ss along roads i de s in Oregon. MH at 4 t.o 6 lb/ A gave suppre s sion 

of growth for about 11, weeks with EO objectionable discoloration of the 

grass. 


CONTREB1JTORS REPORTS 

C<2ntE~l. of water~.r~~~ (~ast~tium officinale R. Br.) with pre
~~~li~aE.~.9LgrO:.~r herbi.£i~. Yeo, R. R. Several 
gra,nular herbicide s were appFed on May 6, 1959, to a ditchbottom 
approximately 14 feet wide which for no less than 2 yea,rs had been 
uniformly infested with w~J..tercress. The treatments , replicated three 
times, were appEed to the ditchbottom before the water level had risen 
and before tbe w3tercress ha.d emerged. The herbicides included were 
simazin at 10 ar.d 20 lb/A, TTrea.bor at 500 and 1000 lb /A , polychlorinated 
amine salts of benzo ic adds at: 15 and 20 Ib/A, iso oetyl ester of 2, 4-D 
at 20 and 40 Ib/A, hutoxyethaEol ester of silvex at 20 and 40 Ib/A, and 
fenuron at 20 lb!A. 

Results: The treatments glvlng an average of 85% or better control 
for 6 months were the butoxyethanol ester of sHvex at 20 and 40 Ib/A, 
iso octyl ester of 2, 4 <~D 3.t 40jA, and simazin at 20 lb/A. The poly
chlorinated am.Ln,e sa.lts of benzoic acids suppre ssed growth of the water
cress for 2 months. The remaining treatments gave unsatisfactory 
controL (Coll,trihuted by the Crops Resea.rch Division, Agricultural 
Research Service, ~J o S. Depa.rtment of Agriculture, and the Huntley 
Bra.nch StatiOE of t he Mo:::;. taT~,a Agricultura,l Experiment Sta,tion, 
cooperating) 
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s were compared in 
ations made to cattails s of 

before and (2) after the of the infloresence: the sodium salt 
and glycol diester on at 10 20 and 30 and 
powder formulations of amitrol at 5, 10 and 20 Ib and erbon at 20, 40 
and 80 lb The first ations were made as the flowe stalks 
were , and the second after was approx

psi were us 

imate The plots were 8 1/4!X 1 1/2; and each treat-
three times. A volume of ZOO gpa and a pressure of 100 
Regrown shoots were the last week in July, 

8 weeks after the fir st and 5 weeks after the second 
In 1959 s were counted the last week in 

Results: As shown in table 1, shoot counts indicate that 
treatments made after formation esence were more effective 
than those made before Unfortunately, in the 
the of the infloresence the dead cattails remained s 
thr the 1958 season, whereas in those treated before the 
of the dead cattails fell over and sluffed off in the m 

In up each material it was noted that dalapon treat-
more effective in reduc the regrowth dur the 

than amitrol. However, amitrol treatments were 
treatments in 19 Erbon 

appeared to be the least effective treatment. 

When the over -all effectivenes s of the various 
evaluated it appeared that s salt and die 
formulations differed little exc at the low rate. 
sodium salt was e to or more effective than the ester fo 
All treatments of the herbicides s 
shoots. (Contributed Cooperative inve of the Crops Research 
Divis Research Service, U. tment of Agriculture, 
and the r Station) 

5.0 13. 3 3.0 2.7 

• 
2.7 
4.0 

3. 3 
11. 3 

2.0 
1.7 

Z.O 
LO 

Ester of 10 11.7 13. 0 16. 7 14.0 
ZO 3, 7 7 < 3 10, 7 1.0 
30 0.0 1.0 2.7 2.0 

amitrol, powder 5 10. 7 3 14.0 16. 0 
10 7.3 0 5. 0 4.3 
20 3. 7 7.0 1.3 1.7 

amitro1, liquid 5 6. a 6.3 4.3 3. 7 
10 14.3 12.3 4.3 1.3 
20 7.0 3 1.0 1.7 

erbon 20 16. 7 19. 0 7.3 8.0 
40 4.7 9.7 7 3,3 
80 0 7. 3 Z. 3 1.7 

None 95.0 36.7 • 7 33.7 

L. S. D. at the level 18. 5 12.7 11. 6 7.83 
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Chemical control of comnlOn cattail. Weldon, L. W. and Timmons, 
F. L. , Research Agronomists, ARS. Experiments conducted by the 
writers in Wyoming and Utah and reported in previous issues of this 
Progress Report showed amitrol (3-amino-l" 2, 4-triazole), dalapon 
(sodium .2 , 2-dichloropropionate), and ester formulations of 2, 4-D (2,4
dichlorophenoxyacetic acid) to be the most effective chemicals for control 
of common ca.ttail (~ latifolia L.). A new experiment was begun in 
1958 near Midvale , Wyoming, comparing amitrol at 12 IblA and dalapon 
a t 20 lblA on t.hree different dates of application as shown in the accom
panying tabulation. Diesel oil at 10 gall A and an emulsifier at 0.4 gal! A 
were added to the 2, 4-D spray solution. Diesel oil at 5 gallA and an 
emulsifier at 0.2 gallA were added to all dalapon solutions. Previous 
experiments ha d shown the addition of diesel oil and emulsifier to be 
necessary for best results with 2, 4->D and dalapon on cattail. 

All spray applications were made at 240 gall A in water with a constant
pressure knapsack sprayer equipped with a single nozzle at the end of a 
spr a y wand. All treatments were replicated 3 times on plots 16 x 21 feet 
arranged end to end in a drain canal. 

On the ea.rliest date of treatment, June 19 , the cattail was 1 to 6 feet 
tall, only 5 percent of the plants were heading, and the spikes were mostly 
in the boot or just emer ged. On the second date, July 31, female catkins 
in untreated plots were full size. On the last date of treatment, August 
29, catkins were fully mature and there was considerable yellowing of 
leaves from natural maturity. 

All treatments resulted in good to excellent control of cattail. 2,4-D 
and late-season dalapon treatments gave slightly better results than the 
other treatments. Split, early-late season, applications of amitrol or 
dalapon tended to be Ie s s effective than single late - season treatments. 
Previous experiments showed that single early-season applications of 
amitrol and dalapon are much less effective than single late-season treat
ments. (Contribution from the Crops Research Division, Agricultural 
Re search Service, U. S. Department of Agriculture , and Wyoming 
Agricultural Experiment Station, cooperating.) 

Chemica.l Date 
a.nd . ~ treated 
rate (lb/ A) in 1958 

2 , 4-D 
6 + 
6 

June 19 + 
August 29 

• amitrol 
6 + 
6 

12 
12 

June 19 + 
August 29 
July 31 
August 29 

dalapon 
10 + 
10 
20 
20 

June 19 + 
August 29 
July 31 
August 29 

Untreated 

Reduction in 
cattail stand on 
July 9, 1959 (percent) 

97 

87 

88 

91 


77 

96 

93 


o 

The percent reductions ln stand of cattail as determined July 9, 1959, 
are showr, in the above tabulation. 
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was copper s 
cubic feet per second capacity on the Columbia Basin Proje 

5, 
Washington. 

per cubic 
every two weeks from 

miles apart. Single 

Lar crystals were placed in the canal at 
foot per second of An 

15 to t 15 
cations resulted in an a distance m 0 r ethan 15mil e s • 
Gene represented were C , the most common genus, 
Spirogyra, andUlothr crys were all at one time, onto 
the bottom concrete -lined sections of the canal. In earth sections, the 
c s were placed in burlap s and in the water. Solution 
time varied from 15 minutes or less where occurr to 
30 minutes where bur s were us Peak concentrations varied 
from O. 5 parts per million to 2. 0 parts per million. Variance of 
concentration was appar in direct inver se pr to the solution 
time. 

Production of rooted submersed 
diminished during the 

of invasion the se 
observed appear to c 
Ids and rate of invasion of 

and short contact time kept 

Reclamation, 

A tentative conclusion states that the low concentration of copper sulfate 
under control and s 

(Columbia Basin Pr t, 

s (1 
simazin (2-chloro-4, f)-bi e )-s-triazine) were 

perimeter of an irrigation canal near Riverton, on 
two dates at rates 10, 20, and 40 lb active 

nozzle used as a of was 
November 14, 1958, after water had been turned out but when 

water 4 to 12 inches deep remained in the bottom of canal. 
The second serie s was made il 8; 19 ,when the bottom the canal 
was dry and 6 weeks before water was turned into the canal. 

All treated were 50 feet and extended entir across the 
s of the two banks. Untreated sections of the 

long were left between treated plots as border zones for 
lateral movement of the chemicals. All treatments were 

and spring- and fall tr were interspers 

between times of treatment and turning in irri 
water on May 25, 1959, was 7.94 inches for the fall serie sand 3. 85 
inches for the series. The prec was 
sufficient to leach the chemicals into the surface soil in the bottom of 
the canal before water flowed the canal on May 25. 

None of the treatments caused any observable reduction in stand or 
of ed tinatus L.) 19 In 

view chemicals into the bottom 
mud around pondweed roots and tubers, the results of this experiment 



-60

seem to indicate that neburor! and simazin as bottom treatments between 
seasons hold little promise of being effective controlling 

(Crops Research Divis Research Service, 
riment 

In 

son, J. M. t and 
al Re search Service, U. 

Bureau of Rec U. Dept. of 
aromatic solvent, since the discovery of its ctiveness 

s in 1. has become used for control
waterweeds in irr channels of the West. 7 

Han of acrolein has been te sted in canals thr 
shown considerable promise s. Labora
tory tests by the Research Service and Bureau of Reclamation 
at Denver in 1957 and 1958 showed that certain 

s were effective on several species 

the summer tes 
formulation of acrolein and three yammonium s 
for control of sa,go L. ) and certain other 

.*-;---:--
submersed , Montana, Wa 
and The 35 individual canal tests were conducted as 

to a re experimental plan with re 
exposure time, kinds of treatment and result data 

·Acrolein was tested at rates of L 0 to 3.3 Ids, with 2 
as the standard rate. The rnary ammonium compounds were 

of 2 to 8 I cfs active with 4 Ids as the standard. 
aromatic solvent was tested at rates of 5 to 10 I cfs in 

on with the newer ides in canal tests in Montana 

in 12 canals 1. 5 to 12 miles satis 
control of waterweeds for 1 to 8 miles, 3.5 miles, or 

percent the average of the test canals. Ave of 
pondweed was 94 percent of leaves and 73 percent of stems. Aver 

out of was 72 percent of leaves and percent 
of stems. On the average retreatment was neces in 5.8 weeks. 

The three ammonium compounds were Ie ss 
effective than acrolein at rates tested. Alkyl tolyl trime 

, in. 6 canals 3.4 miles gave sati 
ed for 0 to 5 miles, 1.4 miles. Ave 

was 61 percent of leaves percent of stems, 
out of pondweed gro',vth was 48 percent of leave sand 

33 percent of stems. On the ave retreatment was necessary in 3,8 weeks. 

N -alkyl yl ammonium chloride gave similar re suIts 
In 8 canals ctve Sati control of waterweeds was 

for 0 to Z.l miles. ave 1. 0 mile. of 
ed was 69 percent of leaves and 43 percent of stems. 

was 48 percent of leaves and 40 percent of stems. 
the average retreatment was neces in 3 weeks. 
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The third quaternary compound, alkyl quinoliniumchloride, was much 
less effective in 5 canals, averaging 2.2 miles long. Satisfactory control 
of sago pondweed was obtained for 0 to 1. 75 miles, averaging only 0.6 
mile. Average percentages of topkill and sloughing out of pondweed were 
relatively low. 

Xylol, in 4 canal tests in Montana and Wyoming , was somewhat more 
effective than the quaternary ammonium compounds but was less effective 
than acrolein in similar canals in the same localities. Xylol gave satis
factory control of sago pondweed for 1. 5 to 2.4 miles, averaging 1. 9 miles. 
Average topkill of pondweed topgrowth was 85 percent of leaves and 65 per
cent of stems. Average sloughing out of pondweed growth was 72 percent of 
leaves and 63 percent of stems. On the average retreatment was necessary 
in 5.3 weeks. (Crops Research Division , Agricultural Research Service, 
U. S. Department of Agriculture; Bureau of Reclamation, U. S. Depart
ment of Interior; and the Arizona, Montana, Washington, and Wyoming 
Agricultural Experiment Stations, cooperating. Te st herbicide s con
tributed by Rohm & Haas Company, Onyx Oil and Chemical Company, and 
Shell Chemical Corporation. ) 

Cotton tolerance to applications of acrolein in irrigation water. 
Arle, H. Fred and McRae, G. N. During 1959 an experiment was 
conducted to determine possible injury to cotton by acrolein in irrigation 
water. Acrolein was metered from a constant head vessel into the 
irrigation water. Concentrations of 25, 50 and 100 ppmv were maintained 
for 40 minute 8.. Approximately 3 acre -inche s of water were used to flood 
irrigate cotton plots. 

The first series of applications were made May 29 when cotton had a 
height of 10-12 inche s and approximately 10 true leave s. There were 6 
replications of each treatment. Air temperature averaged 90 degrees F. 
during the application period. These applications had no apparent effect. 

Half of the originally treated plots were retreated at the third irrigation 
on July 2, when cotton was approximately 24 inches tall and blooming profusely. 
The temperatures averaged 104 degrees F. during the application period. 
Again, there were no apparent adverse effects due to treatment. Cotton 
yields from the first pick were as follows. (It does not appear that 
unharvested green bolls remaining on plants will alter the trends established 
by the fir st pic k. ) 

There was no significant difference between cotton yields as result 
of acroiein treatments. The concentrations of acrolein included in this 
experiment were within the range used by irrigation districts for control 
of aquatic weeds in canals. (Contributed by the Crops Research Division, 
Agricultural Research Service, U. S. Department of Agriculture, and the 
Arizona Agricultural Experiment Station, cooperating.) 
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Treatment Pounds seed cotton 

25 ppm. 
50 II 

100 Ii 

25 II 

50 II 

100 II 

Check 

- 1 
1 
1 
2 
2 
2 

II 

II 

!! 

II 

4. 1 
4.0 
3.8 
3. 5 
2.9 
4. 1 
3.9 

-;O::---:;::::-----..",.-......",--~"1""r'.'----__,;_...,_- ..,.--..,....,.-__ L. ) on a ditchbank. 
s were 

s ly 4 weeks flower was first 
observed. s included 2, 3,6 - TBA acid, and 10% 
oil-solu.bIe, and amine formulations rinated benzoic acids all 
at 10 and 15 1b/A. A 4 Ib/A rate of the butoxyethano1 ester of 2, 4-D was 

the oil soluble with 
volume of 100 gpa with water as the 

carrier. were 2 square rod in size and replicated three times. 
to 10% of the treated area were harvested from each 

Results: Table 1 shows the yields of bindweed foliage occurring on a 
ditchbank 1 year r the of several herbicides. The 2,3,6
TBA at 10 and 15 / A and the rmulation of the inated 
amine salts of acids at 15 lb/A were the most in contr 
the bindwee reduced growth of bindweed 
but did not control. Several broad-leaved weeds were 
found in the untreated and butoxyethanol ester of 2, 4-D at the time 
the plot s s were harvested. These included fir (Kochia 
scoparia), and wild .lettuce sp.). However broad-leaved 
weeds were absent on the other tr plots. (C by the Crops 
Re search Division, icultural Re search Service, U. S. 

iculture, and Huntley Branch Station of the Montana Agricultural 
iment c ) 

occur on a ditchbank one year 
of several herbicides. 

d at a 

2
bo1 

'd 3aCl s 

benzoic 

e 

a 
15 O. 0 ab , 
10 LO ac 
10 1 L 3 ab 

e 
d 

4 18. 7 ab 
f water sol. 15 19.7 ab 
g oil sol. 10 44.3 bc 

oil s 15 • 3 bc 
i Polychlorinated benzoic water sol. 10 71.7 c 

Untreated 249.3 

h 

J 

save of three
2 

level. 
3 Amine salts 

o 

s 



100 and 120 

two new treatments 
The 1, 1

produced weed 
, and at 100 

-2,2-dipyridylium 
the 

volume of 100 gpa with 10/0 nonionic 

oil c 
in combination 
dibromide at 

of a 
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c s and concentrations ession sses 
on ditchbanks the summer of 1959. Trials were ed on a farm head 
ditch which carr water 75 to 80 percent of the ir season ( 1 to 
S r 30). Four of the 10 chemicals the most promise are 
reported herewith. 

MH was at 4 lb. I A. and 6 lb. 
on May 5, 19 

611growth to or less throughout the entire growing season and very few seed 
stalks were produced. Thr 4 lb. es sed leaf 8 11 or 9 ff 

and permitted Residual ts will be ob
served in the and additional trials established, inc rates 
between 4 lb. I A. 

An ation of 6 
s. 23,19 ,whengrass 

excessive suppress All top growth appeared 
to be dead during May to r, inclusive; however, new which 
has appeared dur October i'ndic.ate.s that were not The 2 gal. I A. 
rate resulted in immediate burn down but recovery was fast, res in 
somewhat less suppression than mi be desired. Intermediate rates will be 
tried in 1960. 

suppress 
regrowth 

or less was 

ln lOO 
the period, May to 

At 2 lb. I A. ade 
( 1 

of water, 

one half of the UrI 

il 23, 
Some 

season or 
until July 1. 

at 12 Ibs. IA or 16 1bs. IA. in 100 s of water .......,,--.-=-,..,.,,
3 1123 when the grass was 211 to high appeared to have killed 

all grass during the summer; however, a small amount of regrowth appeared 
October. ession trials in 1960 should include rates consid
less than these. (Re 1, Bureau Rec Boise, Idaho) 

s were 
season to deter

mine rates were most effective in suppres 
The treatments were r ated three times. The treatments were to 

same manner in 19 as in 195 The plots werethe same plots and in the 
retreated when the in the best were 12 to 18 inches The• 
herbicides used in this trial included a 

5 aromatics at 80, 

wi th 1 and 2 Ib of PCP; and 1, 1 
2 and 4 Ibl A. In 19 


burn were added. 

was d in water at a 

adde Yields were taken at end of the growing season when the grass 
in the best treatment was 12 to 18 inche s tall. One square s 
were harvested in 1958 and 27.2 square feet, or of the treated area, was 
harve sted in 1959. Because the stands of grass were thinned the different 
treatments measurements were not taken. 
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Results: In 1958 it was necessary to make the second application 3 
weeks after the first and the third 4 1/2 weeks after the second. The plots 
were harvested 7 weeks after the third application. In 1959 the second 
application was made 3 1/2 weeks after the fir st, and the third 6 1/2 weeks 
after the second. The plots were harve sted 6 1/2 weeks after the third 
application. 

The accompanying table shows the amount of grass at the end of each 
growing season. The table lists the yields of grass harvested from the 
plots each year with the most effective treatment listed first. The same 
letters in the statistical significance column indicate no significant 
difference occur s between the yields of those treatments. In 1958 the weed 
oil plus PCP at 100 gpa plus 1 lb/ A appeared to be significantly better than 
when the 2 lb / A of PCP was added to the oil. Apparently the re sults of 
these two treatments are not valid because this same treatment was less 
effective than the 2 lb/A mixture in 1959. The weed oil treatments at 100 
and 120 gpa were significantly better th.an at 80 gpa. All chemical treatments 
significantly reduced the growth of reed canarygrass. 

In 1959 the weed oil at 120 gpa gave the best suppression of growth and 
was significantly better than the other treatments except weed oil at 100 gpa. 
All treatments significantly reduced the . stand of reed canarygrass. 
(Contributed by the Crops Re search Division, Agricultural Re search Service, 
U. S, Department of Agriculture, and the Huntley Branch Station of the 
Montana Agricultural Experiment Station, cooperating) 



**Duncan's 

,. 


1958 

Weed Oil PCP 100 gpSl- + 1 1b / A .85 a 
Weed Oil 120 gpa .96 ab 

100 1. ab 
1, l-e -2,2 

PCP 
dibromide 2 Ib 1. 55 abe 

d 100 gpa + 2 1. 65 be 
1, l-e dibromide 4 Ib l. be 
Weed 80 gpa 1. 84 e 
No treatment 3.85 

19 

Weed Oil 120 gpa • 58 a 
Weed 100 gpa .90 ab 

1. 45 b 
80 1. 48 b 

dibromide 2 Ib 1. 53 b 
1. 57 b 

1,1-e -2,2 dibromide 4 lb 1. be 
Weed Oil plus PCP 100gpa+2lb/A 1. 63 be 
Weed PCP 100 gpa+ llb/A 1. 65 c 
No treatment 4. 

-2,2 

at end of season. 

I 
0' 
U1 
I 
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Response of Bermuda grass to herbicides applied as prepaving treat
ments. Woestemeyer, V. W. and Zick, W. H. The object was to deter

effectivenes s of various he s, when d prior to 
cation of an surface, in pr subse emer gence of the 
vegetation and premature breakdown of the asphalt. 

The experiment was c on a e stand of Bermuda 
s with scatter annual broadleaf weeds clay soil in Los 
les County. 

All growth of Bermuda ss was removed with a mlnlmum of root 
disturbance and the soil with a self-propelled roller in a 
similar to commercial preparation, prior to herbicide ations, on 
October 29 and 30, 19 A sack spr and of water per 
54-square foot was used for and dry 
cations were made by Subs of water at two rates 
were made to the herbicide s into the soil. A light asphalt surface 

tober 31, 1958, Hot asphalt was 
bar at .428 per square r 

s No. 4 crushed rock per square and subse-
This provided a critical 

test for the he s used, as hot asphalt mix 
of two or more inches in thickness, which in itse tends to inhibit some 
regeneration of ve Pre, treatment, to 

tober 12, 1959, was approximately 6 inches, most of which fell in 

d commercial contractors 
a truck-mounted sp 

r with a power roller. 

While the princ 
control, 
most 

ss 
annual weeds were present on 

TCA alone, and on no other 

Effectiveness of various herbicides and the e of water on their 
performance are indicated in the table Borax Research 
C Anaheim, 



-67 

TABLE I 


Lbs. 
per 

Herbicide re 

CBM 
IIborax-

borax 

borax 
1

B 

BMM 

BMM 

monuron 

simazin 

2,3,6-TBA 

s.odium 
chlorate 

TCAE..I 

1740 

2610 

1740 

2610 

3480 

218 

435 

870 

17.4 

17.4 

17.4 

8 

5 

6 

100 

1 I 1 1 o 
I 

4 

5 

3 

8 

6 

5 

8 

8 

6 

3 

2 

I 

1 

1 

4 

3 

3 

7 

8 

6 

8 

9 

6 

35:..1 

2 

o 
3 

4 

3 

7 

8 

7 

9 

8 

7 

2 

1 

7 

o 
I 

1 

1 

4 

2 

1 

7 

8 

3 

2 

5 

5 

1 

o 
2 

1 

I 

7 

4 

2 

7 

8 

5 

2?:...1 

I 

1 

O'J../ 

o 
2 

1 

I 

5 

6 

3 

5 

8 

8 
2 

I 

1 

I 

o667 2 8 o o2 

No treatment 8 8 7 5 8 

* r s are 0 for no stand to 10 solid s 
1 ICBM disodium octaborate 73%, Edium chlorate 

borax-anhydrous borax 94%. 
BMM disodium te 63.2%, disodium tetraborate 

de monuron 4%, 
sodium - boron trioxide 53%, trichloroacetic 

acid 15%,21• Annual b present on each replicate • 

Annual broadleafs pre sent on one r 

Annual broadleafs esent on two r 
 s. 

Treatments with 3 16 11 water in licate; with l/2" water are 
 plots. 

6 
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Temporary Grass Inhibition with MH30 Along Roadsides. Wilkerson, 
J. A. and Kosesan, W. H. Maleic hydrazide has shown considerable 
promise for temporary inhibition of roadside grasses in Oregon. On the 
basis of results of trials conducted by the Oregon State Highway Depart
ment at Astoria during 1957 and 1958 additional e xperimental work was 
undertaken in 1959. 

MH30 was applied at the Haye sville Interchange near Salem on April 10. 
Rates of 2, 4, and 6 pounds per acre of actual material were applied to 
actively growing grass approximately 3 inches in height. Species of grass 
and weeds pre sent included Red creeping fe scue, Highland bentgrass, common 
and perennial ryegrasses, velvetgrass, orchard grass , Alta fescue, buck
horn plantain, common and false dandelion , sheep sorrel, and Canada 
thistle. Plot size was 3600 square feet. One pound of 2, 4-D amine per 
acre was added to control the broadleafed species. At the time of application 
the weather was cloudy and calm, with a temperature of 56

0 
F. and relative 

humidity of 71%. 

Rate Color Effect Height of Gras se s Miscellaneous 
(Average) 

2#/A No discoloration. 7-8" 

4#/A Slight yellowing. 

6#/A Slight to moderate 
yellowing 

4" (no 
seed heads) 

Check Average 
height estimated at 
16". Range from 
10-24". 

Some seed heads out 
(fescues). 

Alta fescue-slightly more 
tolerant than Red fescue. 
Some development of red 
color. 

Velvet gras s shows more 
red coloration than other 
species. MH30-2,4-D 
combination very effective 
on sheep sorrel, dock, 
Canada thistle. 

Many seed heads forming 
in most specie s. 

Effective suppression of growth was noticeable for a period of 
approximately 12 weeks at the 4 and 6-pound rates with no objectionable 
discoloration. Untreated areas of the Interchange required four mowings 
during the l2-week period. . (Naugatuck Chemical Division of The United 
States Rubber Company and Oregon State Highway Department) 
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PROJECT 8. CHEMICAL AND PHYSIOLOGICAL STUDIES 

V. H. Freed, Project Chairman 

SUMMARY 

The number of reports submitted to the chemical and physiological 
section this year is much reduced. Undoubtedly this has been influenced 
by the number of such papers offered to the national meeting. 

The importance of chemical and physiological studies to weed control 
is of increasing importance. Such work needs to be stimulated and encouraged 
for the benefit of the orderly development of new weed control practices. 
For this reason, it is hoped that research workers in this field will give 
their colleagues the benefit of their findings in future progress reports. 

Because of the small number of papers, it is felt that no comment on 
the contributions is needed other than to call attention to the excellent 
reports submitted from Arizona and Colorado. 

CONTRIBUTORS REPOR TS 

The role of surfactants in foliar absorption of indol-3-acetic acid (IAA). 
Hughes, R. E. and Freed , V. H. The absorption of chemicals by the leaf 
of a plant is a problem of major importance in chemical weed control. The 
water carrier commonly used in application of these chemicals makes a poor 
contact with the cuticle; however , this deficiency may be overcome by the 
addition of surfactants to lower the surface tension of the solution. 

IAA was the active substance used to study the role of surfactants in 
foliar absorption. This chemical was chosen because it is known to possess 
a characteristic fluore scence which allows the determination of its concen
tration in aqueous solution at a concentration as low as 5 x 10- 3 ppm with 
the use of a Aminco-Bowman spectrophoto£luorometer. Thirty to 50 ul of 
IAA solution was applied to the first primary leaf of bean plants (var. Black 
Valentine) and was contained in a lanolin ring of 12 millimeter diameter. 
All surfactants used in this study were at a concentration of O. 1% active 
ingredient. At various time intervals, the treated leaves were harvested 
and the IAA washed from the leaf and the concentration of the solution 
determined. 

The foliar absorption pattern of IAA follows an initial phase of rapid 
absorption, declined markedly in rate from the fourth to the sixth day. All 
surfactants increased both the rate of absorption and the total amount of 
chemical absorbed, but the ability to promote this absorption is not directly 
correlated reduction in surface tension. There is an interaction between the 
surfactant and the specie s of chemical being absorbed which involves not 
only the ability of the surfactant to reduce surface tension, but also the 
chemical nature of this agent. The presence of a surfactant markedly 
reduces the variation in absorption as imposed by climatic conditions. It 
was also shown in this study that foliar absorption of IAA followed a first 
order rate law. (Department of Agricultural Chemistry, Oregon State 
College , Corvallis, Oregon) 
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Uptake and metabolism of amitrol in resistant and susceptible species. 
Kie£, Mabel and Freed, V. H. The uptake and metabolism of amitrol III 
oat and barley plants was studied using C 14 labeled amitrol. 

Oat and barley seedlin~s were placed in a water solution of amitrol in 
an airtight system. The C 1 02 given off by the plants was drawn off and 
collected as BaC 1403. Amounts of chemical absorbed and retained in the 
plant were determined by drying the seedlings, grinding to a fine powder and 
counting. Several experiments varying the lengths of exposure to the chemical 
were run to establish comparative rates of absorption and metabolism. 

The experiments showed amitrol was absorbed far more rapidly by the 
oat plants, however alar ger percentage of the absorbed material was 
converted to alcohol insoluble material by the barley plants. 

The greater rate of C 1402, production by oat plants is shown on the 
curve. Also, apparent from the curve is a rapidly increasing rate of 
C 1402 produc tion by the barley plants which reache s a maximum after 
about six hours, then falls off rapidly, probably due to increased damage 
to the plant system and subsequent inhibition of further metabolism of the 
amitrol. (Department of Agricultural Chemistry, Oregon State College, 
Corvallis, Oregon) 

o 
~ 

Hours 

A color reaction for the determination of 4 (2, 4-DB). Kie£, Mabel 
and Freed, V. H. A color reaction has been developed for the detection 
and determination of micro quantities of 2, 4-DB. 

The reagent for color development in 2, 4-DB may be prepared as 
follows: add 0.2 ml of 35% formaldehyde to 10 ml concentrated sulfuric 
acid and mix well. This reagent should not be stored longer than a day or two. 

Prior to color development , the sample is cleaned up ;:lnd reduced to 
about 3 ml in volume. A drop of NaOH is added to prevent volatilization 
of the 2, 4-DB and the sample evaporated to dryne~.9. Ten ml of the 
formalin reagent is added, the sample shaken well and allowed to stand 10 
minutes to develop the color. No heating is necessary and the color is 
stable for about 15 minutes. The reaction produces a magenta color with 
2,4-DB which obeys Beer1s law and will detect down to 5: inicrogram'S 
2,~4;-DB 
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2, 4-DB gives no color with chromatropic acid and 2, 4-D no color with 
the formalin reagent, making it possible for these compounds to be determined 
In the presence of each other. 

Presence of other aromatic compounds such as phenols etc. will interfere 
with the reaction and a suitable clean-up procedure should be adapted. 
(Department of Agricultural Chemistry, Oregon State College, Corvallis, 
Oregon) 

The metabolism of atrazin by expressed juice of corn. Montgomery, 
Marvin and Freed, V. H. In the course of study with corn plants treated 
with radioactive atrazin (2-chloro-4, 6-bis (ethylamino)-2-triazine) it was 
found that the corn plant is able to degrade the triazine ring. In an effort 
to determine how the corn plant detoxifies this chemical, a preliminary 
investigation was carried out by adding radioactive atrazin solution to sap 
extracted from corn seedlings. The sap was extracted from corn seedlings 
by grinding the seedlings with a small amount of buffer solution (0. 5M 
sucrose, O. 1M KH2P04' O. OIM EDTA and I N KOH to pH 6.8) and squeezing 
this pulp through chee secloth. One ml of an aqueous atrazin solution was 
added to 3 ml of expressed juice. After incubation for three days, an 
aliquot was chromatographed with isoamyl alchol saturated with 3 M 
hydrochloric acid on paper which had been previously washed with this 
solvent. The position of the radioactive peaks was determined with a 
chromatograph scanner. 

With the &Olvent isoamyl alcohol saturated with 3 M hydrochloric acid, 
atrazin has an Rf value of 0.88 while the hydroxy derivative of atrazin has 
an Rf of .62. Upon chromatography of the atrazin-sap mixture, 2 peaks 
were found which appear to correspond to unchanged atrazin and the hydroxy 
derivative. The 2 peaks had Rf values of .64 and. 89. While this data is 
not conclusive, it strongly suggests that hydroxy atrazin is one of the first 
intermediates in the degradation of atrazin. (Department of Agricultural 
Chemistry, Oregon State College, Corvallis, Oregon) 

Influence of 2, 4-D on pathways of glucose utilization in bean stem 
tissues. Fang, S. C., Teeny, Fuad and Butts, J. S. The effect of 
2, 4-D on the absorption and metabolism of glucose in bean stem tissues 
was studied. After a two-day treatment period, the uptake of labeled 
glucose by bean stem tissue was the same as the control; after seven days 
however, there was a three-fold increase over the control. The percentage 
radiochemical yield of respiratory C02 and the glucose utilization as 
expressed by the ratio of synthetic function/ catabolic function from either 
C 14 labeled glucose were changed in 2, 4-D treated stem tissues. These 

• changes were correlated with the dosage received by the plant• 

The yields of C 1402 from glucose -1-C 14 and glucose -6 -C 14 in short 
time experiments were used to evaluate the effect of 2, 4-D on the partic
ipation of the direct oxidative pathway in glucose catabolism. Treatment 
with various amounts of 2, 4-D caused a relative increase in the amount of 
glucose catabolized via the glycolytic sequences. 

Evidence was obtained to indicate that the synthetic pathways for 
cellular constituents in the stem tissue are not affected by 2, 4-D. 
(Department of Agricultural Chemistry, Oregon State College, Corvallis, 
Oregon) 
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Biochemical aspects of the structural specificity of 2, 4-D type herbi
cides. Fang, S. C. j Teeny, Fuad; Theisen, Patricia; Stevens, V. L.; 
Bourke, John B.; and Butts, J. S. The metabolic alterations which occur 
in a plant cell as the result of 2, 4-D treatment are at present very poorly 
under stood. During the past year, experiments were carried out to 
investigate the influence of 2, 4-D as well as its analogs (both active and 
inactive) on photosynthesis, ion uptake, and on the metabolism of auxins 
(indoleacetic acid), glucose and acetate, hoping that these data may be of 
value in extending the overall knowledge of selective weed control and 
molecular specificity. These experiments are summarized in the following: 

A. Effect of 2, 4-D analogs on photosynthesis in higher plants. 
Photosynthesis was measured in terms of the amount of radio

active C02 fixed per unit weight of leaf tissue. The results show that 
2, 4-D and 2,4, 5-T (active) depressed the photosynthesis of all plant 
species tested. The higher the dosage, the greater inhibition observed. 
2,4, 6-T and 2, 6-D have often been considered as wholly inactive as a 
plant growth regulator. However, treatment with these two chemicals in 
the bean plant resulted in a stimulation of the rate of photosynthesis, while 
treatment with 2,4, 6-T in corn plants resulted in a slight inhibition. 
Pentachlorophenoxyacetic acid also is classified as an inactive analog 
with seemed to be inactive in the bean plant and caused a great reduction 
of photosynthesis in the corn plant. 

B. Effect of 2, 4-D analogs on ion absorption in higher plants. 
It is cl(jarly demonstrated that both active (2, 4-D, 2,4, 5-T) and 

inactive (2, 6-D, 2,4, 6-T) phenoxyacetic acid analogs greatly depressed the 
uptake of radioactive sulfate and radioactive phosphate in pea and corn 
seedlings. In fact, the inhibitive effect of 2,4, 6-T (inactive) was even 
greater than that of 2, 4-D (active). Compiling results from both pea and 
corn seedlings, the degree of inhibition in decreasing order on ion uptake 
for both sulfate and phosphate is as follows: 2,4, 5-T 2,4, 6-T 2,4-D 
2,6-D. Also, the degree of inhibition caused by the same compound on 
sulfate absorption was always greater than that on phosphate absorption 
even though an equal concentration of sulfate and phosphate was used. On 
the other hand, neither compound showed any inhibitive effect on Ca45 

absorption. From these experiments it is apparent that the influence of 
2, 4-D on the absorption processes of the two species are markedly 
divergent, and are indeed complex. However, it is safe to conclude that 
the molecular selectivity of 2, 4-D analogs is not relative to their influence 
on ion absorption. In other words, the toxic action of 2,4-D and 2,4, 5-T 
in killing plants is not connected with their inhibitive influence on nutrient 
ab sorption . 

• 
C. 	 Effect of 2, 4-D analogs on indoleacetic acid metabolism in corn 

root tissues. 
Decarboxylative oxidation of exogenous IAA- 'I. -C 14 was significantly 

higher in corn root tissues which received prior treatment of 2, 4-D, 2,4, 5-T 
or 2,4, 6-T. 2,4-D caused a greater increase of IAA oxidation than 2,4, 5-T 
and 2,4, 6-T. The latter two compounds were equally effective in that respect. 
In addition, 2,4, 6-T (inactive) caused a conspicuous disturbance of IAA 
metabolism as judged from the percentage of incorporation of C 14 derived 
from labeled IAA in each radioactive metabolite, while 2,4, 5-T (active) 
caused no significant change under similar conditions. The results 
suggested that the toxic action of 2, 4-D or 2,4, 5-T in killing plants is 
probably not connected with the disturbance of IAA metabolism in plant cells. 
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D. Effect of 2, 4-D analogs on glucose metabolism in pea root tissues. 
Both active (2, 4-D, 2,4, 5-T) and inactive (2, 6-D, 2,4, 6-T) 

analogs caused a shift in both oxidative catabolism and structural incorpo
ration of radioactive carbon either from glucose -4-C 14, or glucose -6 -C 14. 
A decrease of C6/C, ratiQ, obtained from the radiochemical yield of C02 
from G_6_C14 and G_l_C 1Lt , as caused by 2,4-D, 2,4,5-T, 2, 6-D or 2,4, 6-T 
treatment in pea root tissues, indicated an increase in the participation of 
the pentose phosphate pathway on glucose catabolism. In any case, the 
inactive 2,4, 6 -T caused a greater shift in the metabolism of glucose or 
the pathways on glucose catabolism than the physiologically active 2,4-D. 

E, Effect of 2, 4-D analogs on acetate metabolism in pea root tissues, 
The results indicate that 2,4-D, 2,4, 5-T and 2,4, 6-T caused a 

slight increase in radioactivity found in respiratory C02 from acetate -l-C 14 
and acetate-2-C 14, Also, no significant change caused by 2, 6-D treatment 
was noted. On the other hand, all 2, 4-D analogs (both active and inactive) 
caused a decrease in structural incorporation of either C -lor C -2 carbon 
of acetate in pea root tissues. This information suggests that the toxic 
effect produced by 2, 4-D and 2,4, 5-T is not connected with the disturbance 
of acetate metabolism. 

The foregoing information suggests that the toxic effect produced by 
active phenoxyacetic acid analogs (2, 4-D, 2,4, 5-T) is correlated with 
photosynthesis (the bean plant) but it is not connected with inhibitive influences 
or nutrient absorption, the distrubance of IAA metabolism in plant cells, 
the influence-in glucose utilization and pathways of glucose catabolism, and 
the disturbance of acetate metabolism. (Department of Agricultural 
Chemistry, Oregon State College, Corvallis, Oregon) 
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