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A number of studies have been conducted in California to find other
materials that will eradicate esgtablished morning glory and still allow
the resumption of cropping the following year. When a satisfactory material
is proven, the problem of re-establishment will be approached

In December3 1957, the following treatments were applied: polychloro-
benzoic (PBAL) at 20, 40, and 60 1b/A; 2 A—dlchlorophenoxyacetlc acid
(2,4~DR) at 40, 80, and 120 1b/A; borate-2,4~D mixture (BDM3) at 534
(20 1b 2,4-D), 1,068 (40 1b 2 A-D) and 1, 600 (120 1b 2,4-D) 1b/A; and
sodium methyldithiocarbamate ( SMDCZ) at 200 300, and 400 1b/A,

The perimeter of each 4 square rod plot was ridged up and flooded
following the herbiecide applications. The SMDC was applied last to reduce
vaporization loss. 5Soil probing 7 days later indicated an average perco-
lation depth of 11 inches. The treatment effects were measured in July,
1958, by visual estimation using a weed control evaluation scale from O to
10 where 10 equals 100% kill., Two independent observations were averaged.
The treatment means are grouped below in non-significant ranges at the 5%
probability level.

HERBICIDE ACRE RATE MEAN
PBA (Benzac 103) 40 1b 10.00
PBA (Benzac 103) 60 10,00
PBA (Benzac 103) 20 9.93
BDM (DB Granular) 1,600 9.60
2,4~-D Acid Paste 20 7.67
BDM (DB Granular) 534, 6.83
BIM (DB Granular) 1,068 6.83 -
2,4~D Acid Paste 120 6.33
2,4~D Acid Paste 40 4,17
SMDC (Vapam) 200 3,00
SMDC (Vapam) 300 3.00
SMDC  (Vapam) 400 1.00
Control = 1.00

In general, PBA and BDM appear to have given the highest degree of
eradication. The poor and erratic results of SMDC might well be attributed
to vaporization loss, however, there seemed to be an inverse relationship
between the degree of control and the length of time the chemical was
exposed to the air prior to irrigation.

SMDC/As. 200 1b 300 1b 400 1b
Rating Rating Rating
Exposure time 95 5 73 7 97 3
in minutes: 25 A L3 2 15 0
54 0 24 0 37 0

Injection of SMDC into the soll or metering it into the irrigation
water might result in more uniform results. (University of California,
Agricultural Extension Service, Davis)

1. 86 2,3,6 tri-, 16% 2,3,5 tri-, 36% 2,3,5,6 tri-chlorobenzoic acid, and
LO% other isomers.

2. 4 1b/gal as the parent acid.

3. 7.5% 2,4~dichlorophenoxyacetic acid, 39.2% boron trioxide.

4. 4 1b/gal Vapam
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The use of several soil sterilants for control of field bindweed (Convol-
vulus arvensis). Szabo, S. S. and Gould, W. L. Square rod plots of field
bindweed were treated in the late bloom stage, July 14~15, 1958, with
Benzac 354, Benzac 1281, monuron, monuron + ATA, and fenuron. All treat-
ments were applied in water solution equivalent to 40 gal/A. The degree
of control was determined, 2% months after treatment, as the percentage
regrowth compared to the check plots. The results are summarized in the
following table.

Chemical Rate of Application % Weed Control
Benzac 354 60 1b/A 100.00
30 mon T4 .29
15 == 0.00
Benzac 1281 20 » n 99.09
10 ##u 87.87
5 Lo ] 3302"7
Monuron g0 = n v 97 .45
60 non 99.45
40 ™ 99 .45
Monuron + ATA L0 + R lb/A 99,45
200+ 2 w0 58.55
Fenuron 40 1b/A 86.36

These results must be considsred as preliminary. Final resulis will
be taken during the early part of 1959. (Contribution of the New Mexico
Agricultural Experiment Station.)

Chemical control of field bindweed. TFabricius, lee J. Various
chemicals were applied to field bindweed (Convolvulus arvensis) in July
of 1957. Of the chemicals tested PBA at 20 to 40 pounds acid per acre
one year after treatment looked very favorable. DB granular at 40 to 60
pounds per acre also gave very good control. The amine formulation of
244~D at 40 pounds acid per acre induced good control, while the sster
formulation at 2 to 4 pounds par acre gave good control with only a few
plants not killed. ATA applied at 12 pounds acid per acre gave poor con-
trol, (Wyoming Agricultural Experiment Station)

Chemical control of leafy spurge. Fabricius, Lee J. leafy spurge
(Euphorbia esula) plots were established in June of 1957. Spurge treated
with 8 pounds acid ATA per acre gave 95% control. PBA applied at 20 and
40 pounds acid per acre gave littls control but showed some stunting.
Excellent results were obtained with 2,4~D ester at 40 pounds acid per
acre. This treatment gave 100% control. However, the following spring
of 1958 this same plot was literally covered with first year seedlings
which resulted in a retreatment of 4 pounds 2,4-D acid per acre.

(Wyoming Agricultural Experiment Station)







Table 1. Plant counts made October 29 on nutgrass and crops following a
chemical fallow treatment with EPTC.

Rate Nutgrass control Plants/linear foot 2/

{(1b/A) (plants/sa. f£t.)1/ Cotton Barley Peas Beets
Series A

5 3.6 12.3 23.8 5.8 20.0

7.5 2.9 12.0 17.0 7.3 20.3

10 3.4 10.3 13.0 6.5 18.3

15 2.8 9.8 19.3 3.5 17.5

Avg. 3.1 1L.1 ' 18.3 5.8 19.0
Series B

5 0.2 9.0 17.0 6.5 14.8

7.5 0.1 6.0 14.8 5.3 6.0

10 0.4 11.0 12.8 4.8 10.5

15 0.3 9.0 11.5 6.8 18.3

Avg. 0.3 8.8 14.0 5.8 12.6
Series G

5 : 8.4 8.3 14.0 5.0 21.0

10 7.9 9.3 13.5 4.8 12,8

Avg. 8.2 8.8 13.8 4.9 16.9

Irrigated Check 1.9 10.3 19.3 3.5 25.8

Dry Fallow Check 14.8 8.1 20.1 3.6 16.5

1/ Avg. of 1 x 4 foot quadrats replicated 4 times.
2/ Avg. from one 1 x 4 foot quadrat.

The use of dalapon and amitrol for the control of nutgrass {Cyperus esculentus).
Szabo, S. S. and Gould, W. L. Fourteen treastments of dalapon and amitrol,
alone and in combination, were applied to an area heavily infested with nut-
grass. The treatments of dalapon, alone, included single applications of 5
and 10 1b/A and a double application of 10 1b/A (20 1b/A total) with a two
week interval bebtween applications. The treatments of amitrol, alone, con-
sisted of single applications of 2 and 4 1b/A and a double application of 4 1b/A
(8 1b/A total). The amitrol treatments were applied in duplicate, using both
the liguid and granular formulations. Mixtures of dalapon plus amitrol were
applied at 10+ 4, 10+ 2, and 5+ 2 1b/A as single applications, Double appli-
cations of the mixtures containing 10 + 2 and 5+ 2 1b/A of dalapon plus
amltrol were applied at an interval of two weeks.

The treatments were randomized and applied to plots 1/2 sg. rod in area.
All treatments were applied in water equivalent to 40 gal/A and were repli-
cated four times. The initiasl treatments were applied on July 3, 1958. The
second application of the double treatments was made on July 17.













0il-goluble formulations of HCA were applied in aromatic weed oil,
diesel oil, and kerosene in mixtures containing from 0.6 to 10 percent
HCA (by volume) in a total volume with oil of 100 gpa. ZEmulsifiable HCA
was applied in water at rates varying from 0.6 to 10 gallons of HCA per
acre. A 2 percent mixture of HCA in diesel oil was compared with straight
diesel oil applied at from 6 to 100 gpa. Data from these tests taken at
one week following treatment are graphically shown in figure 1. (page 10)

For initial contact toxicity, little advantage was shown in forti-
fying weed oil and diesel oil since these oils were relatively toxic
without additives, Later, during the stage of recovery the fortifying
effect of HCA in these two oils became evident. Effective contact forti-
fying action with kerosene was obtained with mixtures containing from 1
to 2 percent HCA. The initial toxic effect of HCA using kerosene as a
carrier was greater than HCA in a water carrier. The long-term effective-
ness of HCA, however, was essentially the same for these two carriers. The
combined toxicity of HCA-oil mixtures was appreciably greater than for HCA
alone at rates below 5 gallons of HCA per acre. At higher rates the HOA-
water mixture was about equal in effectiveness to the HCA-oil mixtures.

Comparative tests betwsen the 2 percent mixture of HCA in diesel
0il and diesel oil alone indicated that the HCA had little effect on
increasing the initial toxicity of diesel oil over the range of rates
tested. After five weeks recovery was, to a moderate degree, slower in
the fortified oil plots.

In other tests; plots treated with emulsifiable HCA applied with the
logarithmic sprayer at from 0.6 to 10 gpa were watered by sprinkler irri-
gation following treatment at a schedule of O, 2, 4, 6, &, and 11 days
between treatment and irrigation. Ratings were made two weeks after
treatment., Treatments followed by watering 2 to 4 days after spraying
were superior in terms of initial toxicity and period of recovery to
treatments lmmediately followed by watering and those watered over a more
delayed schedule.

It is concluded from these experiments that for control of bermuda-
grass littls 1s to be gained from fortiflcation of good grades of weed
oil by HCA. 0Oils of low phytotoxicity may be improved by admixture of
HCA but this offers little improvement over use of water-emulsions of
HCA, VWater-HCA emulsions containing five or more percent (by vol.) HCA
provided longer-lasting control of bermudagrass than weed oil. (University
of California, Riverside)

Becology and growth habits of Canada thistle ecotypes. Hodgson, J. M.
In 1956 root sections of ten strains or ecotypes of Canada thistle were
obtained from different locations. They were planted in the center of
square rod plots, and most of them have now occupied the entire plot.
During the growing season of 1958, measurements and observations were made
on root and shoot development and seeding characteristics.

The Laramie Wyoming, strain was one of the earliest in emergence, and
shoots made growth earlier than most other strains, This strain also pro-
duced more roots per sample than any other strain. Sesds from this variety
had a high germination and weighed about twice as much as the other strains.
Other strains that began growth early were Gallatin Montana strains; Ada
Idaho; and Fergus Montana.
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Chemical Rate Control Rating

Benzac 1281 60 3.5
40 2.8

20 2.8

10 3.0

5 2.3

2,4~D 4O 2.8
20 2.5

10 2.3

5 2.5

Check 0.0

(Contribution of the New Mexico Agricultural Experiment Station)

Preliminary results of the effect of phenoxyv and trichlorobenzoic
acid herbicides on salt cedar regrowth. Gould, W. L. and Szabo, 5. S.

Applications of 2 and 4 1b/A of 2,4=D amine, 2,4,5-T LVE, 2,4,5-TFP LVE,
244.,5-TP invert emulsion, 4~{(2,4~DB) LVE, and 4 and 8 1lb/A of 2,3,6~
trichlorcbenzoic acid were made in single and split treatments on an
area heavily infested with salt cedar (Tamarix sp.). The 2,4-D, 2,4,5-T,
R34 y5=TP and {~(2,4~IB) were applied in water and in 5 percent oil-water
emulsion at a total volume of 40 gallons per acre. Benzolic acid was
epplied in water only, and the 2,4,5-TF invert emulsion was applied in
an oil-water emulsion. Check plots consisted of untreated plots and 6
sets of plots sprayed with the 5 percent oil-water emulsion. The treat-
ments were applied to 1/2 square rod plots which were randouwly located and
were replicated 4 times. ‘

The ares was mowed with a rotary mower during the previous winter
while the szlt cedar was dormant. At the time of the first treatment
regrowth from the salt cedar stumps was 2-3 feet tall.

. Treatment dates were June 20, July 22, and September 25. On each
date a different set of plots was trsated at the rates indicated abovs.
On three additional sets of plots the above rates were split, and
applications were made such that one set of plots received a treatment
in June and again in July, another set of plots was spraysd in June and
in September, and the third set in July and September,

Preliminary readings were made November 4 to determine the injury
sustained by the salt cedar. While the full effectiverness of the treat-
ments cannot be evaluated for another year, the following information
was observed: (1) The 2,3,6-trichlorobenzoic acid was ineffective on
salt cedar as the highest rates did not give over 50 percent top kill.
(2) The carrier used had little influence on the effectiveness of any
given chemical. {(3) The plots receiving a September treatmsnt showed
more injury than plots treated at other dates. (4) 2,4,5-TP at 4 1b/A
was consistently more effective than the other chemical treatments.

(New Mexico Agricultural Experiment Station)
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Effect of herbicide resprays on several brush specles in scuthwegstern
Oregon. Gratkowski, H. In 1955, screening tests were established to
determine the effect of herbicides on mature shrubs of thirteen brush species
on forest lands in southwestern Oregon {(Res. Prog. Rpte W.W.C.C., 1957). Four
species were readily killed, dbut the other nine proved moderately resistant
or highly resistant to herbicides. Resprouting shrubs in the resistant cate-
gories were resprayed with the most effective formilations in midsummer, 1957,
All formulations were applied as follage sprays to drip peint.

A high degree of control was obtained with the initial spray plus one
respray on snowbrush ceanothus and varnishleaf ceanothus. TFormulations
containing 2 ahg and 4 ahg of LV esters of 2;4,5~T in a diesel oil emulsion
killed 80 and 95 percent, respectively, of the snowbrush ceanothus shrubs
and 95 and 100 percent, respectively, of the varnishleaf ceanothus shrubs.

A moderate amount of kill was obtained in mountain whitethorn ceanothus
and Saskatoon serviceberry. Two treatments with a 2 ahg solution of LV esters
of 2,4,5-T in water killed 45 percent of the mountain whitethorn ceanothus
shrubs, and a 1/2 ahg formulation of LV esters of 2,4~D killed 40 percent of
the treated serviceberry shrubs.

Greenleaf manzanita, golden chinkapin, golden evergreenchinkapin,

scrub tanocak, and canyon live osk vproved resistant to the respray treatments,
Best percentages of kill ranged from 15 to 30 percent on the first four
species; no kill was obtained after two treatments of canyon live oak. While
2,4~D was most effective on scrub tanoak, there was no pronounced difference
between effects of 2 ahg concentrations of 2,4-D or 2,4,5-T on the chinkapins.
Only 2,4~D was used in the respray tests on greenleaf manzanita and live ocak.
(Pacific Northwest Forest and Range Experiment Station, Forest Service, USDA)

Grass control in pine seedlings. Jordan, L. S.* and Hosner, John®*#
On April 1, 1958, Bluegrass sod (Poa pratensis) was placed on soil in two-
gallon glazed pots and allowed to become established. Three Scotch pine
(Pinus sylvestris) seedlings were transplanted to each pot. Five days later
the seedlings and grass were sprayed with various herbicides using 50 gallons
of water per acrs., Six pots with three trees each were used for each treat-
ment. The polts were placed outside the greenhouse where the plants were
exposed Lo the normal weather conditions throughout the rest of the trisl
{8 months) . The results are presented in the following table:

Herbicide Rate Grass Surviving Trees 2/
(1b/A) Control 1/ Nuziber Height (cm)

Simazine 2 9 17 34.5
Simazine 3 10 14 32.5
Simazine 4 10 13 32.7
Monuron 3 9 14 27 .9
Diuron 3 10 1 23.5
Erbon 2 1 g 23.6
Dalapon 5 10 18 35,0
CIPC 10 6 16 26,1
CIPC 10

4+ Monuron 1 10 9 20.2
Check O 0 14 26.5

;& 0 = No control; 10 = Complete control
2/ Number of trees surviving, at the end of 8 months, out of 18 seedlings
set per trsatment.

(*Formerly at Southern Illinois University, now at University of California,
Riverside, California. **Southern Illinois University, Carbondale, Illinois.)
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FROJECT 4. ANNUAL WEEDS IN CEREALS AND FORAGE CROPS

W. Orvid Lee, Project Chairman

SOMMARY

Ten reports were received from five states. Of the ten reports three
were concerned with weed control in cereals, five with weed control in
legumes, one with control of weeds in perennial grasses and in one, no
crop plant was noted.

Cereals. In work conducted in Oregon, Furtick and Chilcote report
selective removal of wild ocats from wheat and barley by use of the chemi-
cal 4-chloro-2-butynyl N-(3-chlorophenyl) carbamate (S-847). Wild oat
control ranged from 40 percent at 1/2 pound per acre to 95 percent at
4 pounds per acre with no detectable injury to the wheal or barley.

In work reported from California, Viste found that 5 percent granu-
lar formulations of CDEC, CDAA and EPTC showed promise for control of
watergrass in rice. The timing of irrigation, prior o or following
chemical treatment, and the rate of applications were very important in
determining the degree of weed control snd the injury to rice.

Viste also reported that MCPA applied at rates of .85 and 1.5 pounds
per acre did not reduce rice yields when the applications were made at
various interwvals from the early tillering to booting stages of growth.
2,4-D applied at the same rates was much more injurious to rice, especially
when applied at the early tillering or the jointing or booting stages of
growth.

legumes. In work conducted in Arizona, Arle, Hamilton and McRae found
that five chemicals, 4-(2,4—3@), dalapon, DNBP, MCPA and diuron all caused
reductions in alfalfa yields when applied in February to seedling alfalfa
4 to 6 inches high. Percent yield reductions varied with the chemical and
the rate of application.

In another test Hamilton, Arle and McRae applied diuron at 1.5 and
3.0 pounds per acre to established stands of six alfalfa varieties.
Alfalfa yields were reduced at both rates of application in the case of
all 6 varieties. The yields of certain varieties were more severely
reduced than others indicating a difference in varietal tolerance of
alfalfa to diuron.

In work conducted in Oregon, Iee found that EPTC applied as a pre-
plant, soil-incorporated trestment showed considerable promise for the
control of amnual weeds in the establishment of small seeded legumes.
When applied at rates of 6 to 8 pounds per acre this chemical also gave
season long control of guackgrass.

lee also reported that MCPA gave excellent control of hairy vetch in
crimson clover seed fields. Seed yields were not reduced when the appli-
cations were made at 1/4 pounds per acre in late February or early March.
Treatments made at earlier dates falled to control vetch while treatments
made after the latter part of March caused severe reductions in crimson
clover seed yields. Higher rates of application generally cause yield
reductions.
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Treatments on the wet scil that produced yields significantly greater
than the check were CDAA at 4 and & lbs/A, EPTC at 4 lbs/A and CDEC at
8 1lbs/A. No treatment reduced yield below that of the check.

The dry soil treatment with EPTC gave excellent control of watergrass
at all rates but reduced the stand of rice at rates over 1 1b/A. CDAA
had no effect as a dry soil treatment. CIPC and CDEC had little effect
on watergrass, but injured rice to some extent at 8 lbs/A. Significant
differences in yield did not result from dry soil treatments with CDAA,
CIFC and CDEC.

The most promising treatment of all those evaluated was EPTC at
1 1b/A applied on the dry soil. (Cooperative investigations of the Crops
Research Division, Agricultural Research Service, United States Depart-
ment of Agriculture and the California Agricultural Experiment Station)

Effects of 2,4~dichlorophenoxyacetic acid (2,4-D 4 2-methyl
4-chlorophenoxyacetic acid (CPA) on vield of rice. Viste, K. L. The
alkanolamine salts of 2,4~-D and MCPA were applied to rice at different
stages of development to compare their effects on rice. Very low weed
populations were present in the plot area. In 1956 treatments were made
at two rates on three growth stages. Treatment at the early tillering
stage (46 days after planting) with 2,4-D caused severe injury to rice
and reduced yields by 45%. There was no difference in injury caused by
the two rates of 2,4~D (0.85 and 1.5 1b/A). Little injury and no yield
reduction occurred when treatment was at the late tillering stage (60
days). A slight reduction in yield occurred when treatment was at the
jointing stage (74 days). MCPA did not reduce yield at any rate or on
any stage of growth.

In 1957 and 1958 treatments were made at 1.5 1b/A at six stages of
growth. In 1957 the response was similar to the previous year with a 30%
yield reduction at early tillering. There was increased tolerance of rice
at later stages until late tillering. During jointing and booting stages
yields were reduced by 2,4-D. In 1958 2,4~D did not cause reductions in
yield at any date. The seasonal differences in response were undoubtedly
connected with temperature. High temperatures occurred in June and July
1957, with average maximum temperatures of 93.1 and 96.0°F, respectively,
for the two months. In 1958 the average maximums for the same two months
were 85.1 and 91.7°. In 1958 there was a cloudy period accompanied by
some rain in June at the time the earlier treatments were made. HNo MCPA
treatment caused significant ‘reduction in yileld in the three years. These
results indicate that MCPA was less injurious than 2,4-D to rice under
most conditions and especially at early dates and at higher temperatures.
(Cooperative investigations of the Crops Research Division, Agricultural
Research Service, United States Department of Agriculture and the Cali-
fornia Agricultural Experiment Station)

Control of annual weeds in seedling alfalfa. Arle, H, F., Hamilton,
K. C., and McRae, G. N. An experiment was conducted during the 1958
season to evaluate the effect of various chemical treatments on young
alfalfa, Five chemicals were applied on February 7 to African alfalfa
when it had attained a height of 4 to 6 inches. Treatments, replicated
four times on plots 5 x 20 feet, were as follows: butyl ester of 4-(2,
/~dichlorophenoxy) butyric acid (4-(2,4-DB)) applied at rates of .5, 1.0,
1.5 and 2.0 lbs/A.; sodium salt of 2,2-dichloropropionic acid (dalapon)
at 4.0, 6.0 and 8.0 lbs/A; ammonium salt of 4,6-dinitro o secondary
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Peas apparently were not injured by CDAA at any of the rates of appli-
cation. This chemical gave very good control of weeds when applied post
emergence at the 4-7 node stage of peas.

4{2,4-DB) amine was more toxic to peas than 4 (MCPB) in this experiment.
Pea yields were reduced by 1 or 2 ppa of 4(2,4-DB) at the 7-9 node stage of
growth.

MCPA, 4(MCFB), and 4(2,4-DB) were all more toxic to peas at the later
stages of growth. Germination of peas was adversely affected by treat-
ments of MCPA and 4(MCPB) at the 10-12 node stage and by 4(2,4-IB) at the
7-9 node stage.

The sodium salt formulation of 4{(MCEB) was apparently more toxic to
preas than the amine formulation which is contrary to previous results.
The product used in the sodium salt application had been carried over
from a previous season. It is possible that a breakdown of this product
in storage may have caused an error in the treatment. (Crops Research
Division, ARS, USDA, and Montana State Agricultural Experiment Station,
cooperating)

fhe influence of burning grass seed fields on the effectiveness of
3-(3,4~dichlorophenyl)~1,1-dimethylurea (diuron) in controlling wipter
annual weeds. Lee, William 0.  3-(3,4-dichlorophenyl)-l,l-dimethylurea
{(diuron) is one of the chemicals recommended for control of winter annual
weeds in western Oregon. A recently adopted practice is to burn grass seed
fields after harvest to control weeds and numerous disease-producing organ-
isms and insect pests. It was noted that in fields burned after harvest the
effectiveness of fall applications of diuron was reduced as compared to
treatments on unburned filelds.

In an experiment started near Corvallis, September 7, 1957, 0, 1, 2,
4y and 6 tons of crop residue/acre were burned on experimental plots
located in a Merion bluegrass seed field. Diurcn was applied at 2 and
3 pounds of active ingredient per acre on September 14 and October 22,
1957. No rain fell between the date of burning and September 14. Approxi-
mately 4 inches of rain fell between the date of burning and October 22.
Ryegrass (Lolium sp.), a serious weed particularly in perennial grass seed
fields, was drilled through each plot as an indicator species because the
heavier rates of burning destroyed most of the weed seeds on the plots.

As shown by the accompanying table, burning the crop residue prior
to the application of diuron had a definite influence on the effectiveness
of this chemical in controlling weeds. When applications were made soon
after burning, the herbicidal activity was greatly impaired at both rates
of application. As the amount of residue burned increased, the effective-
ness of diuron decreased. (It is estimated that residue burned by farmers
varies from 1 to 3 tons/acre.) When the application was delayed until
October 22, burning still greatly reduced the effectiveness of diuron at
the rate of 2 1b/A. When 3 1b/A was applied, the effect of burning was
largely overcome. In crops such as Merion bluegrass, orchardgrass, bent-—
grass and tall fescues which will tolerate heavier rates of diuron,
increasing the rate of application may be a means of overcoming this
problem,
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Selective post emergence control of wild ocats with S5-847. Baker,
laurence 0. A chemical supplied by Spencer Chemical Company, 4-chloro~-2-
butynyl N-(3-chlorophenyl) carbamate (S-847) was applied to wild oats, culti-
vated oats, wheat, barley, and flax at 0, .5, 1.0, 1.5, and 2.0 pounds per
acre when the grains were in approximately the 2, 4, 6, and 7 leaf stages of
development. A treatment was made at the 2-leaf stage, but only at the .5
pound rate, Within a few days following treatment, growth inhibition of
oats (both wild and cultivated) and flax was apparent. The .5 pound treat—
ment was most effective at the 2-leaf stage providing about 25% growth inhi-
bition without noticeabls injury to wheat and barley.

Injury to flax occurred at all rates at all treatment dates. In most
cases, the flax was able to recover; however, the plants were not permitted to
grow to maturity so the effect on yield is not known for any crop.

Oats were satisfactorily controlled at all rates of 1.0 pound or more per
acre at the 4-leaf stage. Treatments applied at later stages of growth were
less effective for inhibition of ocats. Noticeable injury occurred to wheat
and barley only at the 2.0 pound rate when applied at the 6- and 7-leaf stages
of growth.

Most control resulted from growth inhibition; howsver, some ocat plants
were killed when treated at the earlier stages of growth and at the higher
rates. (Contribution of the Montana Experiment Station, Bozeman, Montana)

Control -of weeds in summer fallow with herbicides 1958. Baker, Laurence O.
November 6, 1957, the amine formulation of polychlorobenzoic acid (ACP-354)
(PBA) and simazine at 3 and 4 pounds per acre, EPTC at 10 pounds per acre,
tris-(2,4~dichlorophenoxyethyl phosphite} (3Y9) liquid and impregnated on ver-
miculite each at 6 and 9 pounds were applied to a stubble field for chemical
summer fallowing. Atf treatment time, some Bromus tectorum, Thalaspi srvense,
and Camelina sativa had germinated. FPBA, and 3Y9 effectively controlled all
broadleaf weeds until the area was cultivated June 19, but did not control
grasses (downy brome and volunteer barley). EPTC slightly reduced the stand
of grasses but did not control broadleaf weeds. Simazine provided 98 and 99
percent vegetation control from the 3 and 4 pound rates. Following the culti-
vation, simazine continued to control all weeds. A slight, but unsatisfactory,
residual effect was obtained from PBA,

Treatments were made June 19 to an adjacent area that had just been culti-
vated, Three pounds of 3Y9, and 2 pounds of several triazine compounds (G-27901,
G-30026, G=-30027, and G-31345) all provided satisfactory weed control for the
balance of the season. One pound of 2,4-D or 1/2 pound PBA did not give sat-
isfactory weed control even though the weeds were predominately of the broad-
leaf type, probably because they germinated after treating. Residual effect
on spring grain will be studied in 1959. (Contribution of the Montana Apri-
cultural Experiment Station, Bozeman, Montana)

Effect of dalapon as_a preharvest treatment. Baker, Laurence O.
Dalapon was applied to wheat, barley, and wild oat plants which were in the
milk to early dough stages of development at O, 2, 4, and 8 pounds per acre.
A1l rates of dalapon caused a slight burn that increased with increasing
rate. Harvested seeds germinated when placed under suitable conditions;
however, many of the seedlings from seeds on treated plants failed to develop
beyond the coleoptile stage. Those that recovered did so slowly and it is
doubtful that they would have been able to survive if competition had been
provided, Yield, test weight and percent abnormal seedlings follow:
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Pounds dalapon Yield Test weight  Percent abnormal
per_acre Bu/A. 1bs./bu, seedlings

Betzes barlev

0 70.6 54, .2 o
2 65.0 52.6 42
4 60.2 50,0 50
8 56,9 51.6 97
Centana wheat

o) 47.0 61.2 O

45.9 60 .6 a3
4 39.7 59.4 100
8 39.8 58.2 100

Due to dormancy it was not possible to germinate the wild oats from
this test. However, wild oats from plants in approximately the same
stage of development treated a year earlier at 0, 2-1/2, and 5 pounds of
dalapon per acre were tested. In this test, four strains of wild oats
were seeded June 4 and dalapon was applied August 24, at which time some
plants had seeds that were almost ready to shatter and later developing
tillers were in various stages of development from the milk stage. Seeds
were harvested August 31 and September 7. Because earlier developing
seeds shattered the two harvest dates represent seeds at different stages
of development when treated. Strains & and 17 head approximately 5 days
earlier than strains 10 and 23. Percent abnormal seedling development
follows:

Percent abnormal sesdlings

Wild oat strain Rate of dalapon 8/31 9/7
a 0 O o
2-1/2 29 72

5 25 95

10 G 0 0
2-1/2 35 35

5 26 53

17 0 0 O
2-1/2 61 75

5 69 95

23 0 0 0]
2-1/2 38 64,

5 g2 a8

{Contribution of Montana Agricultural Experiment Station, Bozeman, Montana)
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PROJECT 5. WEEDS IN FRUITS, VEGETABLES, AND ROW CROPS

Floyd M. Ashton, Project Chairman

SUMMARY

Twenty-six reports were received from 30 investigators in eight states,
These reports are summarized below.

Avocados, citrus, and olives. Post-emergence. Cuttings of olive and
seedlings of sweet orange and avocado were screened in a tolerance test
with numerous herbicides. The results are presented in table form.

Beans, field. Pre-emergence. EPTC at 6 and 9 1b/A gave excellent
season-long control of annual weeds without injury to the beans when in-
corporated. All other herbicides tested were considered unsatisfactory
because of inconsistent weed control or crop damage. These other herbi-
cides were CDEC, CIPC, DNBP, NaPCP, and neburon. In general, the herbi-
cides were more effective when incorporated.

Chili. Post-emergence. Diuron at 0.75 and 1.5 1b/A, as well as CDEC
(granular) at 12 1b/A, gave the best weed control, with no crop injury.
Neburon and sesone caused no crop injury, but did not provide adequate
weed control. EPTC and monuron caused crop damage.

Cotton. - (a) Post-emergence. Overall, directed, and shielded sprays
of monuron and diuron at 1.25 1b/A were applied to cotton prior to the first
irrigation. Overall application of monuron caused severe chlorosis and a
12.5 percent yield reduction; directed and shielded sprays of monuron
caused moderate chlorosis,but no yield reduction. Overall sprays of diuron
caused only slight chlorosis, while directed and shielded sprays did nct
cause chlorosis.

(b) Post-emergence. A date and rate study of diuron was conducted.
The rates were 0.5, 1, and 2 1b/A., The dates were prior to the first
irrigation, prior to the third irrigation, and a third treatment both
prior to the first irrigation and prior to the third irrigation. The last
treatment had a total of 1, 2, and 3 1b/A. None of the treatments caused
reduction in yields. Weed control was not satisfactory at 0.5 1b/A. Weed
control was satisfactory at the higher rates except for annual morning
glory at 1.0 1b/A with the early treatment. Split applications did not
appear to have any advantage. :

(c) Post-emergence. Applications of diuron at 0.5, 1, 2, and 3 1b/A
(single and split applications), propazine at 1.0 1b/A, chorazine at 2.0
1b/A, and G-30044 at 2.0 1b/A did not reduce yields. All but diuron at
0.5 1b/A gave satisfactory control of annual morning glory. All but diuron
at 0.5 1b/A, propazine at 1 1b/A, and chlorazine at 2.0 1b/A controlled the
annual grasses.

(d) Pre-emergence. Diuron, trietazine, simazin, propazine, G-30031,
and G-30044 were applied; one set of plots was irrigated immediately after
planting and the other set irrigated about 1 month later. Simazin at 1.0 1b/A
irrigated immediately was the only treatment which showed a sharp reduction in
yvield. This treatment also gave the best weed control. The only material
that showed a distinct difference in the two irrigation dates was propazine;
the immediate irrigation was superior. All treatments were evaluated for
annual grass and annual morning glory control.
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(e) Post-emergence. Directed and overall applications of dalapon were
applied. Directed sprays at 8 and 12 1b/A applied June 10 and 16 1b/A
applied July 1 reduced seed cotton yields. Overall application of dalapon
up to 6 1b/A did not effect seed cotton yield.

(f) Post-emergence. Overall applications of dalapon at 1 1b/5 gal of
water to 10, 15, 20, 25, and 30 percent of the stand were made to assimilate
spot treaiments. Treated plants died within 10 days. Stand reductions of
25 percent did not decrease yield of seed cotton. Stand reductions of 30
to 40 percent generally reduced yields.

Corn, field. (a) Pre-emergence. CDAA (Randox-T) at 4 to 6 1b/A and
Atrazine at 1 1b/A gave satisfactory annual weed control without yield
reductions.

Pre-plant. EPIC at 3 to & 1b/A incorporated into the soil gave
satisfactory annual weed control without yield reductions. Disking appears
to be an excellent method for incorporating EPTC. Pre-emergence surface
applications of EPTC have not been satisfactory.

(b} Pre-plant. Simazin at rates of 1.0, 1.5, 2.0, 2.5, and 3.0 1b/A
was applied 2 weeks before planting and harrowed. All rates controlled
volunteer castor beans, but 2.0 1b/A was required for watergrass control.
Corn was retarded, but recovered with no yield reductions.

Post-emergence. Overall applications of simazin were made when the
corn was 6 to 10 inches high. Good weed control resulted. Corn was
retarded, but yields wers not significently reduced.

(c) Pre-emergence (2 days after planting) and post-emergence (7 days
after planting) applications of CDAA 4 and 6 1b/A, CDAA (Randox-T)} 4 and
6 1b/A, CDAA 5 1b/A - 2,4-D 0.5 1b/A, simazin 1.5, 2, and 2.5 1b/A, DNBP
5 1b/A, Emid 1.5 1b/A, and EPTC 5 and 10 1b/A were made. All treatments
except EPTC at 5 1b/A showed increased yields; many treatments gave very
substantial yield increases, Simazin at all rates tested gave complete
weed control and in general was the best treatment. (Southern Illinois)

Potatoes. Pre-emergence. CDEC at 10 1b/A, CDAA at 10 1b/A, and
neburon at 4 1b/A caused no injury to the crop. NPA delayed sprouting and
reduced tuber formation at all rates (0.6 to 10 1b/A). Monuron stunted top
growth above 3 1b/A and reduced tuber formation above 1.7 lb/A. Diuron
stunted top growth above 3.5 1b/A and reduced tuber formation above 1.9 1b/A.
Simazin stunted top growth at all rates tested (0.24 to 4 1b/A) and reduced
tuber formation above 0.5 1b/A. Logarithmic dilution sprayer ussd.

Sorghum, forage. Pre-emergence., CDAA at 4 and 6 1b/A, neburon at
2 1b/A; and simazin at 1.5 1b/A applied 3 days after planting increased
vields. CDAA and neburon did not injure the crop. Simazin thinned the
stand and retarded growth early in the season, but surviving plants
tillered and gave yields comparable to the other treatments. (Southern
T1linois)

Sugar beets. Pre-emergence. Endothal at 6 1b/A showed promise for
control of grasses and broadleaved weeds; however, results were erratic.
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Tomatoes, transplants. (a) Post-emergence. Overall application of
neburon at 4 1b/A caused damage for about 1 month, disappearing later; per-
haps ylelds were reduced. Overall application of granular CIFC 5 1b/A
stunted the plants, caused early fruit ripening, and reduced total yield.
Overall application of EPTC 5 1b/A did not damage the tomatoes. Weed control
was best with neburon, followed by CIPC, and least with EPTC.

(b) Post-emergence., Overall applications of CIPC 6 1b/A, CDAA 6 1b/A,
CDEC 6 1b/A, 2,4,5-TES 4 1b/A; DCE 3 1b/A, neburcn 4 1b/A, NaTCA 5 1b/A, and
EPTC 6 1b/A did not significantly affect vields.

Vegetable crops {(onions, pinto beans, tomatoes, and sweet corn)., Fre-
emergence, Granular and emulsifiable formulations of EPTC at 6, 4, 2, and
1 1b/A, as well as CDEC 6 and 3 1b/A, CDEA 6 and 3 1b/A, and Emid 2, 1.5,
1.0y and 0.5 1b/A, was applied to the above crops. No injury was noted.
The only satisfactory weed control was with the higher rates of EPTC.

Woody ornamentals. Post-transplant. Five species were treated with
neburon at 2, 4, and 8 1b/A, No injury was noted. Weed control was satis-
factory (greater than 90 percent) for / months at 2 1b/A, for 11 months at
4 1b/A, and for over one year at & 1lb/A,

Cymbidium orchids. Post—transplant. Neburon at 4 and 8 1b/A (wettable
powder) gave better than 99 percent weed control, and neburon at 8 1b (granu-
lar) gave better than 90 percent weed control for one year. No injury was
noted. -

Flower seed crops. Pre-emergence. Simazin, EPTC, CDEC, DN pre-emerge,
and neburon were applied and all gave satisfactory weed control. The crops
tested were sweet pea, petunia, alyssum, larkspur, verbena, and antirrihinum.
EPTC and simazin seriously damaged all species. CDEC was selective to
petunia and sweet pea. - ND pre-emerge was selective to larkspur. Neburon
was selective to sweet pea. Yields were increased in several instances.

Azaleas. Post-emergence. NPA, 2,4,5-TES, 2,4~-DEB, CIPC, and CDEC
were screened in 1957 and indicated that CDEC and neburon were promising.
In 1958 three varieties were treated with CDEC {granular and emulsifiable)
at 8 and 16 1b/A and neburon at 2, 4, 6, 8, and 16 1b/A. Neburon was
superior to CDEC for weed control. Results indicate that neburon at 4 to 6
1b/A would give adequate weed control for one season.

Miscellansous

(a) A series of amino-l,4-napthoquine compounds as post-emergence
applications appear to control watergrass, mustard, ground cherry, and pig-
weed. They appear to be selective for cotton, carrots, onions, peanuis,
and large seeded legumes.

(b) A large number of herbicides chemically related to simazin are
showing promise for selective and general weed control.

(¢) Studies of the movement of surface applied herbicides with furrow
irrigation indicate that the movement is predceminately lateral, with very
little downward movement. Soil type, adsorptiveness, and solubility are
important factors in the extent of lateral movement.
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The morning glory plants were pulled up after the counts were made to
remove them from competition. Yields were taken from the two center rows
of each plot, totaling 70 ft. of row. The various treatments applied,
weed counts, and lint cotton yields are given in the following table:

Effect of diuron and three triazine compounds on yield of cotton and on
weed control.,

% Control

Appl. rate  Lint cotton Grassy Ann. Morn-

Chem, (1b/A) Yield (1b/A) Weeds ing Glory
0.5 1317.1 66.8 31.4
Diuron 0.5 + 0.5 1210.9 92 .2 72.7
- 1.0 1179.1 92.8 86.0
1.0+ 1.0 1172.9 94 .7 91.7
2.0 1266.9 95.4 95.9
2.0 + 1.0 1285.8 97.8 98.4
Propazine 1.0 1135.2 56.6 95.9
Chlorazine 2.0 1273.2 56 .4, 100.0
G-30044, 2.0 1248.1 84..5 90.1
Check 1266.9 0.0 0.0

(Contribution of the New Mexico Agricultural Experiment Station)

Pre-emergence treatments on_cotton. Gould, W. L. and Szabo, S. S.
Diuron, trietazine, simazine, propazine, G-30031, and G-30044 were applied
to duplicate sets of Acala 1517C cotton plots as pre-emergence treatments
on May 13, 1958. One set of plots was irrigated immediately after treat-
ment, whereas the other set was not irrigated until June 10. The treatments
were applied to plots consisting of 3 rows, 24 ft. long. All treatments
were applied in water equivalent to 40 gal/A and were replicated 4 times.
Various grassy weeds were broadcast over the plots just prior to treatment.
Annual morning glory was drilled in along the edge of the middle row furrow
with a one-row planet junior seeder. Counts on grassy weeds were taken from
6 3% x 4" quadrats per plot. Annual morning glory counts were made by count-
ing all of the plants per 20 ft. of row. All plots were hoed after the
weed counts were made., The various chemicals used, the treatment rates,
weed counts, and yield data are given in the following table:

Effects of pre-emergence treatments on cotton yield and weed control.

Lint cotton (1b/A) % grass control % Ann. Morn'‘g glory

control

Chemical Rate 1/ 2/ 1/ 2/ 1/ 2/
Diuron 0.5 922 .2 667 .2 47 .2 1.5 20.9 0.0
1.0 902 .6 843.8 63.1 99,3 6.5 11.5
2,0 824, .2 647 .6 95.8 97.0 65.2 51,9
Simazine 0.25 863 .4, 863 .4 62,1 39.3 26.1 21.2
0.5 863 .4 £90.6 75.2 82.1 60.9 50.0
1.0 196.2 588,6 O .4 93.8 90.4 0.8

continued)
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Weed Control 1/
Herbicide Rate Time of ’
(1b/A) Application  Early Season 2/ Late Season Corn Yield
Monocots 3/Dicotssi/Monocots Dicots  (Bu/A)

CDAA ) Pre-emergence 6 1 0 0 89.1
CDAA A Post-emergence 7 3 4 0 108.2
CDAA 6 Pre~emergence 7 2 2 0 97.0
CDAA 6 Post-emergence 9 3 5 0 121.1
CDAA-T A Pre-emergence 7 4 0 0 93.1
CDAA--T 4 Post-energence 7 4 A O 110.2
CDAA-T 6 Pre-emergence 3 5 4 2 104.6
CDAA-T 6 Post-emergence 9 6 6 I 115.2
CDAA 4 5 Pre-emergence 10 10 7 6 115.6
52, 4~D % Post~emsrgence 10 10 8 6 106.5
Simazine l%‘ Pre-emergence 10 10 10 10 115.0
Simazine 15y Post-emergence 10 10 10 10 129.8
Simazine 2 Pre-emergence 10 10 10 10 121.5
Simazine 2 Post-emergence 10 10 10 10 124.2
Simazine + Pre-emergence 10 10 10 10 120.8
Simazine 2% Post-emergence 10 10 10 10 124.0
DNBP 5 Pre-emergence 6 6 0 0 91.6
DNBP 5 Post-emergence 10 10 L 4 108.0
Emid 4 Pre-emergence 5 6 0 0 9.5
Emid + Post-emergence 7 6 0 0 102.4
EPTC 5 Pre-emergence 2 3 0 0 66.4
EPTC 10 Pre-emergence 2 3 0 0 8l.2
Check 0 0 0 0] 75

1/ 0 = No Control; 10 = Complete Control

2/ Early season = weed control during first five weeks.
Late season = weed control after first five weeks.

3/ Digitaria spp., Bchinochloa crusgalli, Panicum dichotomiflorum,
Setaria spp.

4/ Awarapthus retroflexus, Mollugo verticullata, Abutilon theophrasti,
Ipomoea purgures.

(*Formerly at Southern Illinois University, now at University of California,
Riverside, Celifornia; **Southern Illinois University, Carbondale, I11.)

Tolerance of White FPotatoes to Seven Herbicides. McCarty, G. D.,
Purnell, D, C., and Little, T, M. Alanap-3, CDAA, CDEC, neburon, monuron,
diuron, and simazine were applied pre-emergence to white potatoes. Soil
was Hanford fine sandy loam which had been well worked prior to planting.
Rain fell the day after planting; the herbicides were applied the next day
on moist soil. During the following ten days a little over two inches of
rain fell.

Application was made with a logarithmic dilution sprayer which varied
the concentration of herbicide but kept the spray volume constant at 100 gpa.
Herbicides were applied over a range of rates designed to produce injury at
the higher concentrations in order to determine the tolerance of the potatoes
to the herbicides. With three of the herbicides used, injury did not occur
at the highest rate used. Rates for alanap-3, CDAA, and CDEC ranged from
0.6 to 10 pounds per acre. Rates for neburon, monuron, diuron, and simazine
ranged from 0.24 to 4 pounds per acre.







e fy G

Treatment Weed Control 1/ Forage Yield
fonocots 2/ Dicots 3/ (tons/A)
CDAA 4 1b/A 8 2 9.0
CDAA 6 1b/A 10 6 9.5
Neburon 2 1b/A 10 10 9.9
Simazine 1-1/2 1b/A 10 10 9.2
Check 0 0 5.9

1/ 0 = No Control; 10 = Complete Control

2/ Papicum dichotomiflorum, Setaria spp, Echinochloa crusgalli and
Digitaria spp.

3/ Chenopodium zlbum, Amaranthus retroflexus, Mollugo verticullata
Ipomoes purpures, and Ambrosis spp.

(¥Formerly at Southern Illinois University, now at University of
California, Riverside, California. *¥*Southern Illinols University,
Carbondale, Illinois)

Endothal for weed conlrol in sugar beets. Comes, R. D., Fabricius,
Lee J. Endotahl showed a great deal of promise as a pre-energent herbi-
cide for control of grasses and broadleafed weeds in sugar beets again in
1958, Results were again erratic, however. The chemical applied at 6
pounds per acre acid on a 6~inch band and on a heavy clay soil gave good
results, although the seed bed was relatively dry at planting time and no
rain was received until a month after planting.

The yield from monogerm plots seemed to be more affected than the
multigerm plots. They varied from 5 tons per acre less then untreated
areas to the equalof untreated areas. (Wyoming Agricultural Experiment
Station)

sugar beet weed control with preplanting and pre—emergence herbicide
treatments. Hodgson, J. M. Four chemicals that have shown promise for
weed control in sugar beets in previous experiments were applied as pre-
planting and pre-emergence weed control treatments in sugar beets in 1958,
The treatments were applied in randomized block design arrangement with
four replications. Pre-seeding applications were made and sugar beets
seeded immediately. Part of the treatments were incorporated by a Howry
Berg mixing apparatus mounted ahead of each planter. Pre-emergence treat-
ments were sprayed broadcast immediately after planting. Individual plots
consist of four rows each 2 feet apart and 38 feet long.

The treatments are listed and results summarized in the following table.

Time of application Beets Weed Control

chemical and Before Thinning At Harvest Broad- Setaria

formulation Per 100% Row Per 66'How Yield leaved  spp.
1b/A Numbexr Number Tons/A Percent Percent

Pre—emergence

Endothal  Spray 6 L8 98 12.67 31 62
Endothal  Spray 8 52 a2 11.37 52 79
Endotahl  Granular 8 57 98 11.80 66 53
EPTC a/  Spray 4 60 93 12.09 62 &
EPTC Spray 6 51 91 11.58 70 92
EPTC Granular A FASK 82 11.01 82 99

(continued)
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Tolerance of field grown woody ornamentals to herbicides applied as
post—~transplanting sprays. Bivins, Jack L. and Harvey, William A. Field
planted Ulmus semperniveus, Podocarpus macrophylia, Juniper tomlosa,
Chamaerops excelsa and Cocos plumosa were treated with neburon (1-n butyl-
3-(3,4=dichlorophenyl)-l-methylurea) at 2, 4, and 8 pounds active per acre.
Flots were not replicated but 5 plants of each species were included in each
treatment.

Weed control of 90 percent lasted for 4 months at 2 pounds per acre.,
At 4 pounds 96 percent weed control was obtained for 11 months. Weed
control at 8 pounds has remained over 97 percent for more than one year.
There was no visible damage to any of the nursery species at any rate. The
soil type is a Watsonville fine sandy loam. Over 30 inches of rainfall
plus 9 inchess of irrigation fell on the soil over a 12 month period after
the neburon was applied. (Santa Barbara County Agricultural Extension
Service and University of California Agricultural Extension Service,
cooperating)

Chemical weed control in cymbidium orchids. Bivins, Jack L. and Harvey,
William A. Tests conducted with neburon (1-n butyl-3-(3,4-dichlorophenyl)-

l-methylurea) 18.5 percent wettable powder at 4 and 8 pounds active and 2
percent granular at 8 pound active per acre gave excellent weed control.
Weeds controlled included Poa annua, Cardamine aligosperma and Oxalls corni-
culata. The 4 and 8 pound rates of wettable powder formulation killed mature
Cardamine gligosperma. There has been no visible damage to cymbidium for
periods of 12 months after treating with any formulation at any rate.

Cymbidium plants were set in raised ground beds filled to a depth of
12 to 14 inches with 1/3 redwood fiber, 1/3 peat and 1/3 fine sand and
watered one week before treating with neburon. The wettable powder formu-
lation was suspended in 150 gallons of water per acre and sprayed over the
foliage of the plants. The material was applied with a 2 gallon Hudson
sprayer and kept in suspension by frequent shaking. The granular formulation
was broadcast dry by hand. The plots were & by 10 feet replicated 3 times.
Weed counts were made at regular intervals for 12 months by pulling weeds
from 3 separate square foot blocks in each plot. The granular formulation
gave 92,6 and the wettable powder at 4 and & pounds 99.1 and 99.9 percent
weed control. {(Santa Barbara County Agricultural Extension Service and
University of California Agricultural Extension Service, cooperating)

Control of annual weeds in flower seed crops by use of pre-emergence
chemical treatments. Bivins, Jack L., Hall, Harwood, Harvey, Willam A,
During 1957, an extensive chemical screening test was conducted at William
MacDonald Seed Company, Santa Maria, in an attempt to find chemicals that
could be used for weed control in flower seed crops. Five herbicides were
compared, some at two rates each, replicated 3 times in randomized blocks.

The treatments were made immediately after planting on plots 20 feet
long consisting of 4 rows each of sweet pea, petunia, alyssum, larkspur,
verbena and antirrhinum spaced 40 inches apart. Each plot was handweeded
and weeds counted March 22, 1957. Weeds growing in the check included
common knotweed (Polygonum aviculare), small nettle (Urtica urens), rough
pigweed (Amaranthus retroflexus), tumbling pigweed (Amaranthus greecizans),
lambs '~guarter (Chenopodium album), bull mallow (Malva nicaeensis), and
volunteer pansy. Of the 5 materials tested, all gave satsifactory weed
control. Simazin and EPTC caused excessive damage to all flower species
tested., CDEC (2~chloroallyl diethyldithio-carbamate) was selective to
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It would appear that 4 to & pounds of active neburon per acre would
give adequate weed control for one season. No damage to azaleas occurred
at 8 pounds or lower of the active neburon per acre. (Santa Barbara
County Agricultural Extension Service and University of California
Agricultural Extension Service, cooperating)

A new group of napthoguinone herbicides. Corkins, Jack P., Wilkerson,
James A., and Riddell, John A, A series of amino-l,4i~napthoquinons
compounds were discovered to be active post-emergence herbicides, Limited
logarithmic field tests indicate that herbicidal activity exists on water-
grass, mustard, ground cherry and pigweed. These tests further indicate
some degree of selectivity on cotton, carrots, onlons, peanuts and large
seeded legumes. This group of napthoguinones appear to be more effective
on young weeds than on older, more mature weeds. (Naugatuck Chemical
Division of the United States Rubber Company)

Simazine and other triazine herbicides. Olney, Vernon W.  With the
development of Simazine (2-chloro-4, 6-bis(ethylamino)-s-triazine) by Gysin
and Knusli in the laboratories of J. R. Geigy, Basle, switzerland a long
list of promising herbicides are becoming available for selective weed
control in a number of annual and perennial crops as well as for general
weed control. The proposed trade name, chemical structure, and solubility
in water of each compound will be presented along with the crops where
each has shown promise as an herbicide. (Research Department, Geigy
Agricultural Chemicals, Fresno, California)

The relative toxicity of herbicides to citrus, avocados, and clives.
Day. B. E., Hendrixson, R. T., Smith, J. A screening program was conducted
in the greenhouse 1to establish the relative tolerances to each herbicide
tested. The general objective was to develop data with the various herbi-
cides under like conditions to serve ag s basis for their evaluation in
orchards.

Sweet orange and avocado seedlings were grown in flats anc later
transplanted to tin cans. Rooted Manzanillo olive cuttings obtained from
a nursery were also established in cans. To prevent loss of herbicide the
cans were not perforated for drainage. Weighed amounts of air-dry Vista
sandy loam soil was used and cultures were regularly watered to 65% of
field capacity by weight, using de-ionized water.

Treatments were applied to cultures sorted into size and quality
groups so as to stdtistically equalize variations in plant size and vigor.
Herbicides were watered into the soil surface without contact with the plant
foliage. Some treatments were fully randomized and others were in randomized
blocks. Measurements of plant height and visible symptoms were recorded
weekly, OCultures were replicated four times at each concentration of herbicide.

The extent of injury was rated after 12 weeks, and for citrus and avo-
cados, the fresh weight of roots and tops was determined. The results are
given in table 1 for citrus, and table 2 for olives and avocados. (See
page 38) Neburon was tried separately on citrus and was found to cause
injury at 25-ppm and death at 200-ppm. Simazine injured avocados at Z-ppm
but did not actually kill the plants below the 1600-ppm level.
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the soil to a field capacity moisture content and cover the culture cans

with a polyethylene plastic bag. The addition of scoil and herbicide solution
in 0.5 inch increments gave uniform distribution of the herbicide in the
specified soil mass. The soil was air dried, screened, and sterilized prior
to use.

Watergrass and tomato seeds (15 of each species) were planted at a half
inch depth and fresh weights taken 10 days after planting. The tomato plants
did not appear t¢ be affected by any of the treatments. The effect of water-
grass is given in the following table:

Percent of Control (Based on fresh weight per plant of watergrass)

Depth of

Incorporation CDEC CDAA EPTC

(inches) 1 #/A 2 #/A 4 #/A 1 #/8 2 #/8 L #/A 1 #/8 2 #/A L H/A
0 23.5 1l4.5 16.8 7.8 10.1 6.7 66.0 T74.9 24.6
0.5 26,8 22.4 11.1 14.6 10.1 10.1 33.6 23.5 15.7
1.0 15,7 17.9 1l4.6 10.1 10.1 5.6 1l4.5 16,8 10.1
2.0 50,3 29.1 21.3 13.4 13.4 4.5 31.3 15.7 1.3
3.0 74,9 32.4 15.7 15.7 7.8 10.1  53.7 25.7 15.7

Effect of several chemicals used for weed control in field corn. Baker,
Laurence 0. Treatments were made in triplicate to plots 10 x 20 feet May 30,
during emergence of hybrid field corn. The surface soil was dry and very few
weeds had emerged at the time. June 26 additional treatments were made at
which time there was a good stand of weeds about 1-1/2 inches tall, consist-
ing principally of Amaranthus retroflexus, Chenopodium album, and Setaris
viridis.

Simazine at 3 pounds per acre provided the best weed control of all
chemicals and also the highest yield. Yields in excess of the cultivated
check were obtained with Randox T at 4 and 6 pounds, EPTC at 10 pounds,
G-30027 and Simazine at 2 and 3 pounds per acre. Broadleaf weed control
followed the same general pattern, being most complete where simazine was
used.

Weed control observations and yield for each treatment follow:

Weed Control* Yield in
Broadleaf Grass tons silage

Chemical Rate 6/26 7/10 8&/8 6/26 7/10  8/8  per acre
Check cultivated 10 10 10 10 10 10 20.8
Check non-cultivated 1 1 1 1 1 1 14.9

Treated May 30

Randox 4 7 3 6 7 17.8
6 7 3 6 4 17.4
Randox T 4 9 7 7 5 21.3
6 9 8 8 6 22.7
EPTC 2-1/2 7 4 7 g 16.9
(1iquigd) 5 9 3 g g 17.2
10 g 5 9 8 22.8
(granular) 5 9 5 9 8 18.4

(continued)
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{continued)
Weed Control® Yield in
Broadleaf Grags tons silage

Chemical Rate 6/26_7/10 8/8 6/26 7/10  8/8 per acre
Premerge 5 8 4 7 4 16.7

7 3 5 6 A 20.1
Simazine 2 9 g g g 22.0

3 9 8 3 9 25,0
Treated June 26
G-30026 2 5 4 5 4 16.9

3 o) 8 6 5 20.4
G=30027 2 10 ] 7 5 20.7

3 10 10 7 7 21.6
G~31345 2 5 4 5 5 14.6

3 7 5 7 5 17.3

* 1 to 10 with 1 representing no effect.

(Contribution of the Montana Agricultural Experiment Station, Bozeman, Montana)
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Submersed aguatics. In August 1958, two granular formulations of
2,4-D were applied at various rates to dense stands of several species of
aguatic weeds at two locations in California. All treaitments were considered
ineffective for weed control. The study is planned for continuation in 1959.

Gigantic sago_pondweed (Potamogeton pectinatus var. interruptus). In
Montana, xylol was applied at rates of 8 and 10 gallons/cfs over varied times
of introduction. The 8 gallons/efs applications caused the plants to become
flaceid and browned the leaves. Regrowth of new leaves was rapid. The
10 gallon/cfs applications killed the stems and leaves. This rate of appli-
cation also controlled horned pondweed, muskgrass, and algae.

Applications of acrolein at a rate of 1-1/2 gallons/cfs for a 30-minute
period killed leaf tissues, but regrowth occurred rapidly. Applications of
2 and 2-1/2 gallons/cfs gave complete control of sago pondweed.

Xylol controlled the sago pondweed for a distance of 1 to 2 miles and
the acrolein gave control for 6-~1/2 miles, the entire length of the canal.
Both chemicals were toxic to aguatic fauna present in the treated water.

Broad-leaved cattail (Typha lstifolia). Several herbicides were
applied to cattall in Montana in the fall of 1957, 2 weeks prior to the
first killing frost. Amitrol and erbon applied at rates of 10 and 20 pounds
per acre, respectively, appeared to be outstanding in the trial tests.

Germination of seed of gigantic sago pondweed (Potamogeton pectinatus
var. interruptus). Seeds of sago pondweed were treated by various methods
to enhance germination and to determine viability. DMaximum germination
was obtained by liberating the seed by prying open the operculate~like trap-
door at the unhinged end and pricking the seed coat with a pin.

Germination of seed of broasd-leaved cattail {(Typha latifelia)}. Lots of
100 fruits of cattail were given various treatments to enhance seed germination,
Maximum germination was obtained by treating the hard exocarp of dry fruits
with concentrated sulfuric acid 1/2 to 1 minute. The average number of
fruits or seeds per cattail spike is approximately 222,694.

Response of field crops to acrolein. In Montana, 3 crop plants wers
irrigated with water containing 0, 60, 120, and 180 ppm of acrolein. Yield
data results indicate that as the concentration of acrolein is increased
there 1s an appreciable reduction in yield of pinto beans, a slight decrease
in yield of corn, and a very slight increase in yield of sugar beets. HNo
residual acrolein was found in any of the 3 crops.

Response of cotton to acrolein. An experiment was conducted in
Arizona during 1958 to determine the effect of acrolein on cotton when
applied in irrigation water., Based on yield of cotton seed, single
applications of acrolein at concentrations of 80 and 160 ppm and 2 appli-
cations at 80 ppm caused a slight decrease in yield. However, a single
application at a concentration of 240 ppm and 2 applications at 160 and
240 ppm indicate significant yield reductions in yield.







Table 1. Control of Carex along an irrigation ditch at Torrington, Wyoming.

Initial No. of Total Percent Control
rate treatments chemical 1957 1958

Chemical 1b/4 1957 1958 1957-58 6-21 9=L _5-16 =2 925
2,4=D (amine) 40° 1 2 100+ 63 93 57 92 86
2,4~D (amine) 80 1 2 160 87 9k, 76 93 95
Erbon , 80 1 1 160 77 g7 20 77 71
Erbon 160 1 1 320 a2 a8 53 95 T4
B Granular 533 1 1 1066 72 92 33 72 63
Amitrol® 5 3 1 20 92 95 90 85 97
Amitrol 10 R 1 30 83 72 85 83 99
Amitrol# 10 2 1 30 85 67 &9 95 95
Amitrol* 10 3 1 40 90 97 98 61 99
Amitrol* 20 1 1 40 92 84 85 100 91
Anmitrol® 20 2 s 70 88 87 21 83 97
Dalapon 20 3 1 80 60 92 97 67 58
Dalapon* 20 3 1 80 67 98 95 57 69
Dalapon 20 5 2 140 75 98 96 70 93
Dalapon* 20 5 2 140 68 99 9% 57 79
DNBP-fuel oil

every 3 weeks 120 5 4 1080 75 95 97 96 99
every 6 weeks 120%%* 3 3 720 73 4 70 62 38
LF gas burner

every 3 weeks none 5 4 none 47 73 79 63 97
every 6 weeks none 3 3 none 42 33 30 27 57
Untreated - - - - 0 0 0 0 0

*Diesel oil and emulsifier were added to the spray solution at the rates of 5 gallons
diesel oil and 0.2 gallon of emulsifier per acre.

** Gallons per acre.







Table 1.

Control of miscellansous annual and perennial weeds in an intermittently-used
farm irrigation ditch at Torrington, Wyoming.

Initial No. Total Percent Control
rate treatments chemical 1957 1958

Chemical 1b/A 1957 1958 1957-58 621 04 5-16 2 8-173 925
Monuron 10 1 1 20 a8 80 85 gl 52 40
Monuron U 1 None 20 g9 88 a7 89 56 0
Monuron 40 1 None 40 99 95 92 a7 21 0
Diuron 1G 1 1 18 96 28 82 gl 71 33
Diuron 20 1 None 20 99 97 95 91 28 0
Diuron FAS; 1 None 40 99 99 98 97 71 50
Baron JAS) 1 1 80 93 45 57 82 73 38
Baron 80 1 1 160 98 87 81 97 51 30
Simazin 20 1 None 20 99 a8 97 97 83 39
Simazin 40 1 None 40 99 100 99 99 66 87
Ureabor 125 1 1 250 96 76 82 91 63 27
Ureabor 250 1 None 250 99 89 86 87 43 23
Ureabor 500 1 None 500 99 88 92 g8 21 O
Chlorea 250 1 1 500 88 40 40 40 30 17
Chiorea 500 1 1 1000 97 81 71 85 75 27
Chlorea 1000 1 1 2000 g7 87 71 96 84 23
Dalapon 10 2 2 40 83 67 64, 50 26 17
ATA 5 2 2 20 81 95 83 63 31 33
Dalapon 10 2 2 40 80 93 85 88 70 40
+ 2,4-D 2 8
ATA 5 2 2 20 83 93 a0 90 80 73
+ 2,4~D 2 10

DNBP-fuel oil

every 3 weeks 120%% 5 4 Q0% 60 95 28 100 99 1006
every 6 weeks 120%* 3 3 720 63 35 49 49 85 93
every 9 weeks 12033 2 2 480 73 65 23 78 86 75
LP gas burner

every 3 weeks - 5 5 - 71 90 58 92 90 96
every 6 weeks - 3 3 - 70 46 20 58 48 67
every 9 weeks - 2 2 - 81 76 20 66 75 65
Check - - - - 0 0 0 81 13 0

* Only spot treatment necessary 7/22 and 8/13

*#* Gallons per acre.

requiring less oil and DN.

_gg-
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Germination and number of seeds per spike of broad-leaved cattail
(Typha latifolia). Yeo, R. R, lots of 100 fuits, replicated three times,
were treated to enbance seed germination. The following treatments and
respective percent germination were as follows: (a) fruits soaked over
night in water and placed in concentrated sulphuric acid for 1/2 minutes -
0.0%, (b) dry fruits placed in concentrated sulphuric acid for 1/2 minutes -
15.7%, (c) dry fruits place in concentrated sulphuric acid for 1 minute -
12.3%, (4) dry fruits placed in concentrated sulphuric acid for 1-1/2
minutes - 1.0%, (e) dry fruits placed in concentrated sulphuric acid for
2 minutes ~ 0.0%, (f) untreated fruits at 709 F (control) - 1.0%, (g) untreated
fruits at 40° F - 3.0%, and (h) untreated fruits at 110° F - 0.0%. Maximum
germination was obtained by treating the hard exocarp of dry fruits with
concentrated sulphuric acid 1/2 to 1 minute. Fruits that were wet before
treating with acid or left too long in acid or exposed to high temperature
reduced germination. Acid-treated seed rapidly imbibed water and upon
swelling broke through the remaining exccarp. Germinating seed wers dis-
tinguished by their elongation and greening in the presence of light.

The fruits from ten spikes, an average of seven inches in length, were
counted., The number of fruits or seed per spike averaged approximately
222,694, One pound contained 9,639,000 fruits. (Contributed by the Crops
Research Division, ARS, USDA, and the Huntley Branch Station of the Montana
Agricultural Experiment Station, cooperating)

Response of field crops to acrolein. Yeo, R. R. Silage corn, pinto
beans and sugar beets were irrigated with the equivalent of three acre inches
of water contaminated with O, 60, 120 and 180 ppm of acrolein. The experiment
was arranged in 4 x 4 latin squares for each crop. The chemical was applied
when the crops were in the following condition: corn - tassels forming,
pinto beans - flowering to early pod formation, and sugar beets - 18 inches
tall, and on July 29, 30 and 31 respectively. The pinto beans, corn and
sugar beets were harvested September 1, 19 and 24, respectively.

YTELD

Sym~ Gone. Pinto Beans Corn Sugar Beetls
bol  (ppm) Bu/A Statistical Tons/A Statistical Tons/A Statistical

significance Significance Significance
a 180 23.2 All 8.99 Not 12.78 Not
b 120 30.1 Significantly 9.71 Significantly 13.81 Significantly
c 60 37.5 Different  10.32 Different 13.35 Different
d 0 46.1 10.57 12.45

Confidence interval: Pinto beans = 5.9, corn = 2.45, sugar beets = 5.68.
Snedecor 1956, p. 251.

The yields from the pinto beans were significantly different at all
concentrations. Corn yields showed a trend of decreasing yields with an
increase in concentration. Sugar beet yields appeared to be slightly in-
creased by the acrolein. The percent of soluble sugar were as follows:

0 ppm - 16.1%, 60 ppm - 16.3%, 120 ppm - 15.9%, and 180 ppm - 15.6%. The
reductions due to higher rates suggested a slight reduction in the percent
soluble sugar. No effects due to acrolein were noted on the germination
of the pinto beans., No acrolein residues were found in any of the three
crops. (Contributed by the Crops Research Division, ARS, USDA, and the
Huntley Branch Station of the Montana Agricultural Experiment Station,
cooperating)
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FROJECT 7: CHEMICAL AND PHYSIOLOGICAL STUDIES

V. H, Fresed, Project Chairman

SUMMARY

The response for abstracts this year was particularly gratifying.
Cnce again the number of abstracts submitted showsd an increase -
jumping from twelve last year to seventeen this year. The nature of
the material covered also is significant indicating the growing interest
in the fundamental problems of soil behavior., absorption and trans—
location and physiological effects of herbicides. The radiochemical
approach appears to be coming into increasing use in herbicide studies.

The abstracts submitted appear to fall into several broad areas
of work as considered below.

Soil behavior of chemicals. Day and his co-workers have continued
their fine studies of the persistence of Amitrol in the soil. They find
that the disappearance of the chemical from the soil 1s a function of
microbiological activity. OSheets investigated the comparative toxicity
of seven different triazines in the soil and found it to vary. He was
able to rank these compounds in order of their activity. DMNontgomery
et al have reported on the leaching of simazine and atrazine as a
function of the ameunt of walter applied.

Foliar absorption and effectiveness of herbicides. Hull has a very
interesting report on the comparison of the effectiveness of normal and
invert emulsions on velvetl mesquite. He finds in every case the invert
emulsion is more effective.

Foy in studying the herbicidal action of 2,2 dichloropropionic acid
and its derivatives found that while the material penetrated as the non-
dissociated molecule, maximum herbicidal activity occurred at pH 6.

bzabo and Gould in New Mexico were able to demonstrate an increased
effectiveness of growth regulating type herbicides against salt cedar by
the addition of gibberellic acid.

Phvgiological effect and metabolism of herbicides. Bight abstracts
ranging from a study on the accumulation and persistence in seed to the
effect of herbicides on oxidative phosphorylation are to be found in
this category. Extensive use of isotopes has been made in this type of
study with a high degree of success. They have been used to ascertain
the effects of herbicides on glucose and acetate metabolism as well as
the absorption and metabolism of the herbicides themselves.

Among the other abstracts submitted is a very interesting one on
the effect of 2,4-D on morphoganesis of bindweed roots by Whitworth
and Muzik,

It is sincerely hoped that thoughtful consideration of these abstracts
will stimulate even more research in this area in the coming year.
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Factors affecting the rate of depleticn of amitrol in soils. Day,
Boysie E. and Hendrixson, R, Ted. The laboratory study of the fate of
Awitrol in soils was started last year and continued throughout 1958. The
scope of investigation was expanded to include more soils, the effecis of
soil moisture, and steam sterilization. Other studies dealt with rate of
leaching of Awitrol in several soils and a survey to compare the rates of
depletion in representative citrus seils from throughout the citrus areas
of California. Determinations of recoverable Amitrol residues were made
by a modification of the method of Sund, (Journal of Agricultural and Food
Chemistry, 4: (1) 57-60. January, 1956).

The rates of depletion of Amitrol in several soils stored at 30°0C,
was found to vary widely betuwsen soils. (Figure 1). Steam sterilization
produced substantial changes in depletion rates when compared with those
of unsterilized samples. (Figure 2). The results of further temperature
studies confirm our previous findings that the depletion rate of Amitrol
has a temperature optimum around 20-30°C. Low soil moisture was found to
reduce the rate of depletion of Amitrol in the several soils studies. It
was also found that the rate of downward leaching of Amitrol is inversely
related to the amount of the herbicide absorbed on the soil colloids.

In the survey of the effects of soil type on breakdown of Amitrol,
fresh soil samples were collected from throughout the citrus areas of
the State, treated with Amitrol, and analyzed promptly and again after
storage for 2-weeks. Our findings are reported in table 1.

Conclusions: Amitrol applied to the soil is depleted by the
action of one or more soil microorganisms. 7The rate of depletion is
controlled by soil temperature, meolisture, and the population of active
microorganisms. Generally, decomposition is slower in desert and non-
cultivated areas. The depletion rate does not correlate with the soil
texture or classification. (University of California, Citrus Experiment
Station, Riverside)

Table 1. - Comparative Rates of Depletion of Amino Triazole in a Selected
Group of California Boils.

Average % Recovery of 3-AT
from soil after

Code# Soil Classification Location No Storage 2-wks Storage
19 Hanford St. Sa. Lo. Pauma 73.6 0
20 Hanford Lo. Sa. Pauma 86.3 40.1
(23) Hanford Gr. Sa. lo. La Verne 90.3 0
(17) Hanford Sa. Lo. Highgrove 87.6 15.8
(18)  Hanford Sa. Lo. Highgrove 79.0 45.2
(13) Hanford Sa. lo. Arlington 68,3 0
52 Hanford Sa. Lo. (Virg.) Mentone 97.3 94.3
LS9 Bautista Sa. Lo. Hemet S6.,73 Trace
34 Superstition V. St. Sa. Coachella 109.0 60.4
25 Superstition St. Sa. Coachella 108.3 78.7
26 Coachella V. Fi. Sa. Coachella 105.7 23.0
27 Fallbrook F, Sa. Lo. Fallbrook Thody 40.0
51 Vista Sa. Lo. (Virg.) Fallbrook 89.0 7.5
48 Vista Sa. Lo. (Virg. #2) Escondido 39.0 0
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Graph 1. Rate of Amitrol Depletion in Soils at 30°C.
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Graph 2. Effect of Steam Sterilization on Rate of Depletion
of Amitrol in Three Soils
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