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Introduction

Tillam  (propyl ethyl-n-butylthiolcarbamate). a  soil - incor-
}‘)(’;1‘21116(1 selective hevbicide (*lmely velated to Eptam® (ethyl di-n-
propyl-thiolcarbamate), has been used extensively in experimental
and commercial dpph(dtum» in California dm‘msg, the past two
years. Eptam was (nlumally tested for weed control in beets but
under certain commercial practices it was found that the margin
berween weed control and beet injury was too narrow. The find-
ings with Eptam led to a program designed to find a compound
snmldl in activity but with a wider safety margin. This program
resulted in R-2061 (Code number wsed lor Tillam) being tested
as a preplant sotl-incorporated herbicide in small-scale held wials
at various locations in the United States in 1959, Results from
these trials were sufficiently encouraging to warrant an expanded
program in 1960,

1960 California Program and Results

An extensive feld tc%tinw prowmm was undertaken in Cali-
fornia with the wajority ol [ the trials s applied in the Sacramento
Valley. Trials were, however, applied in all other beet-growing
arcas of the state. The trials were located so that various soil types,
moisture situations and irrigation practices were involved. At
most focations Fptam and Tillam were each applied at 2, 4, and

Ibs per 50 gallons of water per acre. These rates were on an
overall solid coverage basis and with band weatments, the rate
per crop acre was reduced according to the width of the band
treated and the row spacing. All applications, spraying and in-
corporation, were accomplished with commercial equipment. In
all trials, eacl treatment was a minimum of one-hall acre in size.
Incorporation of the chemicals into the soil was a(‘(':)mplisl'led
within minutes of application using various types ol cqmpment
Solid coverage treatments on Hat ngund were incorporated by
discing or by spike-tooth harrowing. Where band applications
were made on both Hat and bed planted beets, inc orpmarmn was
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accomplished with Bye-Hoes, Cultros, Chattins or ground-driven
rotary hoes,

Results showed that beets were significantly more tolerant to
Tillam than to Eptam and that good weed control eould be ob-
tained with 4 Ibs per acre of Tillam under a wide variety of
conditions, providing thorough soil incorporation immediately
followed application. Data on weed control, stand of heets and
growth ol beets were obtained early in the season (just prior to
thinning) and additional data were obtained throughout the
season which included yield data and weed control at harvest
time. Data on early weed control, beet stand and beet growth
from two trials are presented in Tables T and 2.

Table 1-—Weed contrel and heet growth with Tillam and Eptam five weeks after
application and sceding.!

% Control

Beet Visual Rating Red-root
Chemical Lhs/A Stand: of Stand Growth®  Water grass Pigweed
‘Tillam 2 28 10 80 69
Titlam 4 26 1 1G4 £
Tillam 8 24 7 100 100
Lptam 2 28 Excelient 9 93 80
Eptam 4 i7 Good 5 100 k)
Fpstam 8 14 Poor 2 109 100
Chock 25 Excellent 10

Lhe soil type was clay loam and incorporation was done with a Bye-Hoe,

2 8tand por 8 1 of vow (avg of cight randem counts).

S Growth rated on o scale of 0 to 10 with 10 being normal compared to the check and
0 being death,

Table 2-~Weed control and beet growth with Tillam and Iptam 4 wecks after appli-
cation and seeding.!

Control of

Becet Visual Rating
Chemical  Lbs/A Standy of Stand Growth? Water grass Lambsquarters
Tillam 2 25 Exccllent 10 Good Fair
Titlam 4 26 Fxcellent 10 Excellent . Excetlent
Tillam 8 28 Excellent 6 { Excellent
Eptam 2 23 Excellent 10 3 Fair
Eptam 4 22 Excellent 7 Excellent Excelient
Eptam 8 16 Poor 3 Excellent Fxcellent
Cheek 24 Excellent 1

“The soil type was samdy loam and incorporation was done with a spike-tooth harrow.

#Stamd per 30 of row (avg of cight random counts).

3 Growth rated on a seale of 0 to 10 with 10 being normal compared to the check and
0 being death.

The data show control of water grass, red-root pigweed and
lambsquarters but other trials showed that a number of annual
grasses and broadleaves were controlled with the 4-lbs per acre
rate. In addition, excellent control of yellow nutgrass was ob-
tained with the same rate. Over a variety of conditions, the best
weed control was obtained with a Bye-Hoe where band treauments
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were made and with cross discing where solid treatments were
made. Similar results were ()bmmcd with commercial applications
in 1961 and ave discussed in detatl below.

Beet stands were not aflected by any rate of Tillam at any
location. At most locations, Iptam severely ICdULLd the stands
at 8 Ibs per acre with slight to moderate stand reduction at the
4-1b rate. Early growth of beets with Tillam was not affected at
the 2- and 4-1bs pev acre rates, and at the 8-1b rate, only shight to
moderate ecarly stunting occurred. Depending upon moisture
and other growing conditions, this stunting was not visible 3 to
6 weeks after application and seeding. Eptam severely reduced
early growth in most trials at the S-Ib rate and at 4 Ibs per acre,
early growth rveduction was usually moderate.

A summary of yield data obtained from four trials is presented
in Table 3. Only the Tillam 4-1h per acre treatments and the
checks were bampled for beet tonnage and sugar content. At all
four locations, the yield of sugar was greater with the Titlam
treatment.

Table 3.—Effect of Tillam at 4 by per acre on beet tonnage and sugar content,

Tons ot beets/ & % Sucrose Lbs of sugar/A
Trial No. Soil Type Tillam  Check Tillam  Cheek Tillam “Check
7 Sandy loam 10.91 9.57 14.4 18.6 3,142.1 ‘2.(503,(1
9 Clay loam 2411 17.85 161 16.3 7.908.0 5.8490.5
12 Light peat 23.90 21.26 13.4 13.0 6,644.2 5.527.6
(15,16 O
16 Light peat 16,12 14,98 14.0 14.0 15048 41844
(16,46 P.ALY
Totals 7»%\ 545,66 58.7 57.1 22.284.1 13.215
Averagey 1883 15.91 14.7 14,53 3,575.6 4.562.2
Dillerences 2.92 0.4 1.018.3

Soil residual of Tillam at 4 Ibs per acre was determined by
sampling a number of the treated fields. Soil samples were ob-
tained at intervals throughout the season and immediately bio-
assayed. The bmazsdymg was done in a greenhouse using
cultivated oats, a highly Tillanm-susceptible cvop, as the test plant
A total of ten locations were sampled to cover conditions varying
from sprinkler irrigation to furrow irrigation and from sand to
clay loam to light pcdt soils. The oats germinated and grew
normally at least by the sixteenth week after treatment at all
locations.  Other data, experimental and commercial, show that
recommended rates of both Eptam and Tillam pose no problem
to subsequent susceptible crops, providing adequate moisture has
been available for the weated crop 1o pmduw satisfactorily.
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1961 California Program and Results
During the 1961 season, flield experiments were continued in
some areas in addition to an expermmental sales program in all
areas. Under the experimental sales program, a total of 6,000
acres ol beets was weated with the majority of the acreage in the
Sacramento Valley. Commercial applications were made, how-
ever, in all beet-growing areas which cover both spring and fall
plantings. The results are discussed below under appropriate
headings:
A Rates of Application: The rate ol application used was
4 1bs on all mineral sotls and 6 and 8 Ibs per acre on peat soils.
These rates were used on an over-all solid coverage basis and
with band treauments, the rate per crop acre was reduced accord-
ing to the width of the band treated and the row spacing. In
many fields, 8 Ibs per acre were applied to a small portion as a
check on beet tolerance. On mineral soils there was no injory
Whercver the 8-1b rate was used but in two cases where only the
4-Ib rate was used, slight veduction in ecarly growth occurred.
On peat soils there was no njury from either the 6- or 8-1b rates.

B. Incorporation: Excellent results were obtained wherever
Tillam was immediately and thoroughly incorporated into the
soil.  Delayed, and/or poor incorporation vesulted in varying
degrees of weed control ranging from no control to near coni-
wercial control,

The majority ol applications were band treatments using a
Bye-Hoe for incorporation The Bye-Hoe was found to be rhe,
best tool under a wide variety of conditions as discussed below
under “Soil Factors,” The Culiro and Chatun were found to
be effective only on peat soils and light, sandy soils. With solid
treatment for flat planted bects, cross discing was uniformly
effective.  Spike-tooth harrowing three to four times with euch
harrowing ar a right angle to thc‘ previous one was effective it
the soil were quite loose and friable.

C. Bed Shaping and Planting: 'The main causes of poor con-
trol on bedded beets were: failure to form the beds prior to
application, removing treated sotl {rom the bed-top with sled
planters and moving untreated soil from the {urrows onto the
treated bed during the planting operation.

D. Soil Faciors: Soil moisture and mineral soil types did not
affect results except indireftly as they mfluenced incorporation.
This was true with all equipment other than the Bye-Hoe, With
cquipment other than the Bye-Hoe, adequate incorporation be-
comes more difficult the heavier and wetter the soil. One trial on
clay loam soil was applied where the soil had free water on the



98 Journar or 1HE £.5 5 B T.

surface and was above field capacity in the top four inches. Fven
under these conditions, excellent weed control was obtained when
incorporation with a Bye-Hoe was done immediately after spray-
ing. Mineral soil types ranged from light sands to the heavy
clay-high salt soils of the Imperial Valley.

Organic soils did not affect the vesults until the organic matter
content exceeded 209, The 4-1b per acre rate gave good results
at organic matter contents up to 20% and in the 20 to 309
organic matter content range, 6 lbs per acre were required for
good weed control. At organic matter contents above 309, a
rate of 8 1bs per acre was required for satistactory weed control.

Tollowing application, ali types of soil moisture conditions
prevailed. Following application to vy, moist and wet soils,
conditions ranged from immediate vainfall, sprinkler irrigation
or furrow irrigation to no additional moisture for a pu*md of
two weeks or longer. In all cases, excellent results were obtained
where incorporation was done immediately and properly.

E. Weeds Controlled: A number of annual grasses were con-
trolled with the major ones being water grass (f(hm()dn’(m Spp-)
and wild oats (dvena fatua) OF the annual broadleal w eeds con-
trolled by the 4-1b rate of Tillam wherever the rhizomes were
{Chenopodium  album), nettle-leat goosefoot (Chenopodium
murale ), red-root pigweed (4):;{;1(:;1!/7:33 retroflexus) and purslane
(Portulaca olevacea).

In addition to control of annual weeds, yellow nutgrass con-
tinued to be controlled in all cases with the recommended rate
of 4 Ibs per acre. Tt was observed in a limited number ol fields
that Bermuda grass and Johnson grass lrom rhizomes were con-
trolled by the 4 Ib. rate of Tillam wherever the rhizomes were
thoroughly chopped up prior to, or during the apph(‘ntion.

F. Length of Weed Control: Most applications resulted in
weed control well beyond thinning time and where solid-trear
ments were made on flat planted beeu weed control extended
to harvest time in a number of fields. The length of control in a
given field was dependent upon numerous factors such as hand
or solid treatment, rainfall and irrigation, weeds involved, and
type and Irequency of cultivation.

Summary and Conclusions
Two years of extensive field testing and one year of com-
mercial use have proven Tillam to be a selective preplant soil-
incorporated herbicide effective in controlling many of the major
annual grassy and hroadleaved weeds and some of the pezenmal
weeds which occur in sugar heets. Weeds controlled include
watergrass, wild oats, red-root pigweed, lambsquarters, purslane
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and nutgrass. Rates ol 4 Ibs per over-all acre have been cffective
on all mineral soils and organic soils containing up to 209
organic matter, On soils containing above 209, organic matter,
rates of 6 to 8 Ibs per acre over-all are required depending upon
the organtc matter content. Under most conditions rates at least
double those required for weed control caused no appreciable
Injury to sugar bects.

Results have been highly uniform over a wide runge of soil
and climatic conditions where incorporation of the Tillam into
the soil has been done immediately and properly. Under com-
mevcial conditions the most satisfactory method of application
has been to spray and incorporate (with a power-driven votary
tiller) on the front tool bar of the tractor and to seed with the
same tractor by having the seeders mounted on the rear tool bar.




