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INTRODUCTION

The mechanical application of
fungicides, using farm type seed treat-
ers, has been given a great deal of
study because of the increased accept
ance of the chemicals now available to

farmers. Many reeports have been
published on the methods by which
dusts and liquids have been applied
for the control of smut (1). The
procedure followed, in order to assess
the effectiveness of the treatments,
was a biological method (2, 3) of de
tecting the presence of mercury com
pounds on grain. This method, which
is based on the inhibition of fungal
growth on an agar medium in the
proximity of treated seed, and the
laboratory procedure are described in
this report. The statistical design (4)
is also oulined.

PROCEDURE

The six agar plates, used for plating
treated seed, were made from double
diamond glass and measured 14 x 24
x i/g inches. A frame i/2 inch wide and
i/g inch deep was fastened with bond
ing cement around the outside edge of
each plate. An extra strip of glass y2
inch by i/s inch was placed on the two
sides to act as a spacer and to support
the glass cover, leaving the ends open
for air circulation. This is shown in
figure 1. A piece of paper, marked
with 2-inch square spacings, was taped
to the back of each plate to form a
pattern for the six rows of eleven seeds
each. Labelon tape was used to num
ber the plates A to F, and to mark
the randomized row numbers.

Potato-dextrose agar was prepared
by placing 17 grams of agar in 500 cc
of distilled water in each of six flasks,
one for each agar plate. These were
then sterilized in the autoclave for 15
minutes at 15 psi pressure. The flasks
of agar were maintained at a tempera
ture of 43°C by means of a water bath
until they were used. Immediately
before pouring the agar on the plates,
6 ml of a prepared spore suspension
of Penicillium pupurogenum Stoll
was added to each flask and acidified
with 6 ml of 10 per cent tartaric acid.

The plates were placed on a bench
and levelled to make sure that the agar
would spread evenly over the surface
and warmed slightly by wiping them
with a cloth dampened with warm
water. Pouring was done quickly and
in a zig-zag fashion making sure that

the plate was completely covered, large
air bubbles being removed with a
pipette or by inserting a flamed wire.
The plating process (figure 2) shows
the treated seed being placed on the 2-
inch centre to centre markings in the
rows corresponding to the machine
treated sample number. The seeds
were then pressed into the agar and
the glass cover put in place. The
covers were turned periodically if
condensation took place and droplets
of water gathered on the under side.
The spores produced a blanket of
mycellium in a period of 48 hours,
when kept in a room where the tem
perature was maintained at 68° to
78°F, except around the seed effec
tively treated with fungicide.

The size of the clear circular areas

of inhibition around each seed gave
a measure of the amount of mercuric

compound retained during the treat
ing process. It was desirable, in this
test, to determine the variation be
tween these diameters for each plated
sample. Thus, five samples of treated
grain were taken at random during
the treating process with a machine. A
200 gram sample of untreated grain
was placed in a wide mouthed glass
bottle and an amount of the same

fungicide used during the machine
tests, and equivalent to the rate ap
plied, was placed on a watch glass and
added to the grain. The bottle was
shaken by hand for five minutes. This
represented a standard to which the
machine treated samples were com
pared. The five machine treated sam
ples and the bottle dressed standard
were used as treatments and the six

agar plates as replicates in the Analy
sis of Variance.

The diameters of the circles of in
hibition around the treated seeds

were measured in millimeters and re
corded on a laboratory data sheet. A
Coefficient of Variability was calcula
ted for each row of eleven seeds. The

Coefficients were transferred to a

common logarithm and arranged for
an Analysis of Variance, as a ran
domized block, and three levels of
significance were determined between
treatment totals.

The process and analysis described
has been useful in determining the
uniformity of chemical application
during any seed treating period and

for an assessment of a machine as to
its efficiency or accuracy in dispensing
the liquid or dust fungicide. If no
significant differences occurred be
tween the machine treated samples
and the hand treated standard, both
uniformity of distribution and effi
ciency of machine application of the
fungicide would be considered sat
isfactory. The distribution of fungi
cide could be uniform between the
samples, but significantly poorer than
the standard which would indicate
poor machine efficiency. Significant
differences between the machine treat
ed samples and the standard would
demonstrate an unsatisfactory treat
ment.
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AGAR PLATE

Figure I. Diagram of an agar plate

Figure 2. Plating treated seed.



A further use for this procedure
would be to compare the operation of
one treater with others using the same
chemical, or to compare the distribu
tion of different chemicals through
any one treater.
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power requirement and the relatively
low reduction in draft of the power
driven disc compared to the freely
rotating discs, the difficulties involved
in design and high costs are not
justified.

MOLDBOARD PLOW

Considering tillage implements
which diverge from the traditional
plow, it appears that all these can only
be supplementary to the moldboard
plow but cannot replace it at present
even if importance of rotary-tilling
is increasing. In any case, research
should not be neglected in the further
development of the moldboard plow.
This research should follow two pat
terns:

1. Development in construction of
plows.

2. Development of moldboards for
higher speeds.

The plow development is marked
by the replacement of trailed plows
by mounted plows and also recently
by the semi-mounted plows. Mean
while in Germany, certain standard
forms of mounted plows were de

veloped. These are the standard one
way plow, the turn-about plow and
the quarter turn-about plow with
three point linkage.

Much design work has been done
in the development of automatic ar
rangements for controlling furrow
depth. Starting from the Ferguson
Patents the so called draft control

and position control were developed.
Another solution was successfully used
by Hanomag in Germany by feeling
the surface of the soil with a guide
wheel that controls the furrow depth
through the tractor hydraulic system.

In a theoretical study on semi-
mounted plows from the author in
1953 the following features were pro
posed :

1. Ability to swing about a vertical
axis.

2. Steering mechanism for the fur
row wheel.

3. Delayed lifting of the rear end of
the plow. At that time there was
no suitable tractor in Germany with
the necessary hydraulic arrange
ment to use 4 to 8 bottom semi-

mounted plows. Meanwhile these
plows were developed by several
manufacturers in North America.

In addition to the development of
the mounted plows, some work has
been done on development of new
moldboard shapes for higher speed.
As the average tractor power increases
the field capacity of plows also in
creases. It is believed that by increas
ing engine powers especially with re
duced weight per unit of power
gradually brings higher plowing
speeds. At higher speeds the conven
tional bodies tend to transport the
soil too far to the side and therefore

require more energy. It is therefore
necessary to develop high speed plow
bodies, which produce more or less
similar furrow and breaking of soil
as a conventional body does. Consider
ing the future developments in tractor
powers in the next 10 or 15 years,
plowing speeds of 6.5 mph on light
soils and 5 mph on heavy soils are
possible to achieve.

In addition to the problem of
developing suitable bodies for the
higher speeds expected in the near

future the problem of the betterment
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of travelling comfort of tractors by
suitable seats and spring-suspensions
will require attention. It is necessary
to limit the vibrations and accelera
tions so that the driver can work at
least for 8 hrs/day and that this work
is not hindered and that his health is
not affected after driving for many
years.

SUMMARY

The plow will remain the basic
tillage implement in European agri
culture for some years to come. In
Russia on vast areas and in North

America on exclusively big farms
heavy tractors of more than 200 HP
and up to 10 tons of weight may be
used to pull mounted and semi-
mounted plows having 10 or more
bottoms. In the Middle-and-West-

European agriculture a relatively light
tractor with a relatively high engine
power will dominate. This tractor will
be equipped with mounted one-way
or turn-about-plows.

The furrow depth and the turning
of plows at the end of each run will
be automatically controlled. With the
increasing engine power the speeds
of these plows will be gradually in
creased first to 5 mph and then to
6.5 mph. By combination of imple
ments and operations including plow
ing, seeding, addition of fertilizer,
herbicides and insecticides production
costs may be reduced.

For soils which do not scour well

moldboards coated with plastic having
an unusually low friction coefficient
may be used. It will be a question of
the price-durability relation of teflon
sheets if this material will be used on

other soils too. In addition to tillage
by plows, rotary-tillers have occupied
a certain position in their utilization
for some soil conditions. It can not

be determined whether this utiliza

tion can still further be developed
by using slowly running rotary-diggers.

This development of soil tillage
equipment is not yet finished. Modern
tillage implements has relieved the
farmer from hard manual work, re

duced the time required for tillage to
one-tenth. This time will be lowered

still further.


