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(b) Slender. thistle (Carduus pycnocephalus) - A trial con-
ducted on slender thistle using dicamba.at 2, 4, 6, and
8 oz a.i. /acre on 12 ft x 8 ft plots with five replicat-
ions has shown that the thistle may be controlled at 6 oz
a.i. /acre..dicamba when applied at the rosette or seedling
stage.

(c).,Variegated thistle (Silybum marianum) - .Dicamba at 2, 4,
6, and 8 oz a.i. /acre was applied to variegated thistle
using five replications of each treatment on 12 ft x 8 ft .

plots;. 86% control was obtained when applied at the
- rosette or seedling stage with 8 oz a.i. /acre dicamba.

(d).Artichoke thistle (Cynara cardunculus) - Dicamba applied
at 1'lb a.i. in 100, 200, 400, 600, and 800 gallons of
water as spot - treatments on artichoke thistle gave
.complete control with.the rate of 1 lb a.i.- dicamba in
both 100 and 200 gallons of water.

(e) Canada thistle (Cirsium arvense) - Overseas trials
indicate that Canada thistle may be controlled at the
rosette stage with .6 oz a.i. /acre dicamba.
In all the above trials a non -ionic surfactant containing

26.7% w/v was added at the rate of 3 pints /100 gallons.
Promising results have been obtained on true.Scotch thistle
with an emulsifiable concentrate containing 20% w/v dicamba

.-plus an 80% ethyl ester formulation of 2,4 -D.
4..Skeleton.weed - Work conducted byW.T. Parsons et al. ..has

complete control of skeleton weed using dicamba.
This is reported on elsewhere in the conference.

5. Turf The combination of.MCPA and dicamba is an excellent
turf weed - killer.' A rate of application of 2.1b /acre MCPA
.plus z lb a.i. /acre dicamba controls many turf weeds and
eliminates. clover.

6. Smartweed (Polygonum hydropiper) - Trial work and commercial
applications have shown that excellent control of this weed,
a serious pasture pest of the north coast of N.S.W:, may be
obtained with boom spray applications of 5 oz a.i. /acre
dicamba. Applications should be made when the plants are
young and actively growing.

Fischer, B.B.
University of California (CSIRO .Irrigation Research Laboratory,
New South Wales)
PROBLEMS ASSOCIATED WITH THE USE OF TRIFLURALIN (2,6- DINITRO -NN-
DI-N- PROPYL- A,A,A- TRIFLUORO -P- TOLUIDINE) FOR WEED CONTROL IN COTTON

1. Introduction.- Trifluralin was extensively used in the U.S.A.
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and Australia during 1964 for the. selective control of
annual.weeds in cotton.

In..numerous fields in California, where trifluralin was
incorporated into the soil prior to planting, retardation
in the early growth .of the cotton seedling was evident. It

was also observed that in fields where seedling diseases
were prevalent a greater number of young cotton. plants died
where trifluralin was used.

In field trials conducted,in Fresno Co., California, it
was demonstrated that, by limiting the depth of incor,-
.poration of trifluralin into the soil, retardat.ion.in the
..early growth of the cotton can be minimized or prevented..

To study more carefully the gross morphological effects
that trifluralin has on youngcotton plants, and to sub-
stantiate the field observations., studies were initiated at
the CSIRO Irrigation Research Laboratories, Griffith,'N.S.W.

2. Methods .

(a) Water culture Cotton. seeds were planted'in sand.
Following germination of the seed, while the hypocotyl
was in the arched position, the seedlings were washed,
the 'seed coat was removed from the dicotyledons,, and,
the seedlings were transplanted into dilute Hoagland
solutions with.varying concentrations of trifluralin.
Six trials were conducted, each replicated three times.
The effect of the herbicide on the root development was
assessed by measuring the five longest secondary roots
of each seedling.

(b) Soil and sand culture Soil and sand were treated at
different- concentrations with trifluralin. Following
thorough mixing, the treated soil was placed into 6 in.
clay pots and five seeds were planted in each pot. Fol-
lowing germination, some of the seedlings were pulled to
obtain a uniform stand of three plants per pot. Twenty-
five days following planting the roots were washed and
weighed.

Ina third series of trials the same method as des
cribed above was used, but the herbicide- treated soil
was placed only_in the lower or upper half of each pot.

3. Results -.The degree of retardation of the secondary root
development of seedling cotton was increased, with increas-
ing concentrations of trifluralin, .in water, .sand,. or soil

Culture.
In water culture the retardation ranged from 12% at a

concentration of.0.01 p.p.m. to 97% at 3.2 p.p.m.
In sand culture. the average of the secondary roots

was 74:4% of the control at a, oncentration of 0.125:p.p.m.
and only 17.8% at a concentration of 2.0 p.p.m.
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In clay-11mm soil at a concentration of 0.125 p.p.m. the
average of the secondary roots was 97.6% of the
control and 48.8% at a concentration of 2.0 p.p.m.
The top growth and the total root growth of young cotton

plants were not /significantly reduced in pot cultures when
a 3 inch layer of soil treated with trifluralin (that did
not exceed a concentration of 1.0 p.p.m.) was placed above
or below a 3 inch depth untreated layer.

4.. Discussion In field trials it was demonstrated that tri-
fluralin at low rates, when thoroughly incorporated into
the soil prior to cotton planting, . will give outstanding
seasonal control of summer annual grasses and certain broad -
leaved weeds. It was observed in the field and demonstrated
under carefully controlled conditions that trifluralin will
retard the secondary root development of the young cotton
plants. It was also demonstrated that the inhibition of
secondary root development can be minimized by incorporating
the herbicide to a depth of 3 -4 inches and planting the
cotton seed to a depth of 2 -22 inches.
The primary root of the cotton plant grows rapidly and it

may reach 9-10 inches before branch or secondary roots begin
to develop. By minimizing the depth of herbicide incorporat-
ion the roots can develop in untreated soil.

Ferguson, R.H.
Dow Chemical (Aust.) Pty Ltd, New ,South Wales
PARTICULATING AGENTS - ANEW CONCEPT IN. DRIFT CONTROL

1. Introduction - Spray drift is the movement of air -borne
spray particles, and its control during application of agri-
cultural chemicals has.long been recognized as a problem of
major importance.

The amount of spray drift is dependent on three factors:.
(a) droplet size
(b) wind force
(c) height above ground that the spray is released
Spray drift hazards are at á minimum consistent with
adequate low - volume spray coverage when droplet sizes are
kept between 500 and 1,000 microns in diameter. In theory
and under rigid field conditions this range of droplet size
can be closely controlled. In practice, variations of
pressure, imperfect nozzles, and differing surface tension
between spray mixtures-make it difficult to control.

2. Particulating agents - A new concept of spraying which has
particular value for reducing spray drift is now being


