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The North American Indians pre
sented Columbus with the first gift
from the New World to the Old

World—a few ears of corn (2). Corn
was hybridized in the 1920's to obtain
increased vigour, disease resistance
and higher yields (7). To-day only
hybrid corn is grown in the North
American corn belts.

yield of grain corn (3). A plow plant
machine was built and experimental
plots were used in 1957 and 1958 to
evaluate the planting method and
equipment (3). The plow plant ma
chines were used from 1959 to 1962
to plant 56.7 acres on 13 different soil
types. The plots ranged in size from
one to five acres. The plow planter

TABLE I. THE FARM VALUE OF SOME ONTARIO FIELD CROPS (1)

was adjusted to plant the same num
ber of seeds per acre as the co-
operator's planter and cover the seed
with 1.5 to 2 inches of soil. The yield
of grain corn and plant counts were
taken in six randomly selected 20 foot
sections of row in each plow planted
and adjacent conventionally planted
area. The mean yield and plant count
at harvest time are shown in table 2.

The analysis of variance shown in
table 3 of the data in table 2 shows

that, even though the plant popula
tion in the plow planted areas was
very significantly reduced, there was
no statistically significant difference
between the yield of grain corn in the
plow planted and conventionally
planted areas.

Plant counts were taken during the
growing season to make certain that
the sampling procedure at harvest
time was not magnifying this reduc
tion in plant population. The statis
tical analysis of these plant count data
(table 4) showed that the plant popu-

1962 1952-61 Average

Thousands Dollars Thousands Dollars
Crop of acres per acre of acres per acre

1. Corn for husking 418.0 91.68 456.2 74.29
2. Dry beans 64.5 89.08 65.5 70.14
3. Soybeans 221.0 71.16 234.0 25.18
4. Winter wheat 450.0 57.92 598.0 49.25
5. Corn for fodder = 272.0 65.71 274.7 44.53
6. Barley 80.5 49.72 117.8 39.64
7. Oats 1886.0 42.35 1737.0 34.19
8. Spring wheat 18.0 40.10 22.9 31.47
9. Hay & clear pasture 3249.0 31.03 3331.0 27.70

10. Rye 63.0 26.64 74.8 24.75

The early American settlers planted
open pollinated corn on top of a fish
head in a small hole in the ground.
They used a scuffler to keep the space
between the rows free of weeds. Later,
the development of the check row
planter allowed the farmer to culti
vate two ways in the corn field and
eliminated the tedious hand hoeing
of weeds in the row. The main reason (Yield (Y) in bushels per acre at 15 per cent moisture and plant population (X) in
for check row planting or planting thousands of plants per acre).
corn in rows has been to facilitate the
removal

means.

of weeds by machanical

Even thoungh the production of
grain corn is almost completely me
chanized, is not seriously affected by
the weather at harvest time and has
the highest farm value per acre of
most Ontario field crops (table 1),
Canada still imports grain corn for
feed and industrial use. The lack of
suitable hybrids for the short cool
growing season and the high tillage
costs have limited Canadian grain
production.

CURRENT METHODS

An investigation was initiated at
the Ontario Agricultural College in
1957 to study the effect of eliminating
all secondary tiYiage operations on the

TABLE II. MEAN YIELD AND PLANT POPULATION AT HARVEST TIME

Treatment

Plow planting

Conventional
planting

1959 1960 1961 1962 Mean

Y 62.30 83.10 80.90 76.40 75.80
X 12.40 14.10 13.52 15.92 13.98
Y 73.70 81.20 92.00 84.10 82.70
X 14.58 16.70 15.92 17.68 16.22

TABLE III. ANALYSIS OF VARIANCE OF YIELD AND PLANT
POPULATION AT HARVEST TIME

Source of Variation D.F. Mean Squtare Calculated F.

Yield Plants Yield Plants

Locations 5 594.3 193.9 2.13
Years 3 751.8 374.2 4.11 *
Error (a) 15 851.4 91.1

Sub Total 23

Treatments 1. 603.5 1009.3 144 8.79 **
Treatments x

Years 3. 117.3 96.8

Treatments x

Locations 5. 98.5 9.1

Error (b) _y>i 175.4 114.8

Total 47.

Significant at the five per cent probability level.

Significant at the one per cent probability level.
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lation in the plow planted areas was
very significantly reduced in 1961.
However, the plant population in the
plow planted and conventionally
planted areas were not statistically
different in 1962.

TABLE IV. MEAN OF THE PLANT
COUNTS TAKEN DURING THE

GROWING SEASON. (In Thousands of
Plants per Acre)

Location Yeai

1961 1962

Plow Conv. Plow Conv.

Plant Plant Plant Plant

1 11.91 17.79 16.08 15.17

2 17.23 16.54 14.61 13.25

3 10.40 20.16 10.11 11.04

4 13.83 14.65 12.21 17.Q8

5 12.63 14.05 20.06 18.97

6 11.71 15.92 13.26 19.39

7 15.10 13.71

8 13.95 14.43

Mean 13.35 15.91 14.39 15.82

Difference 2.56 1.43

The following four improvements
in the planting procedure and equip
ment resulted in the plant population
in the two areas not being statistically
different in 1962.

1. The plow planter was redesigned
using a four inch wide front and rear
press wheel (figure 3). This provided
better control of the depth of plant
ing than the two inch press wheels
(figure 1) used previously.

Figure I. First plow planter.

Figure 2. Final plow plant machine.

-is

Figure 3. Final plow planter.

Figure 4. Planter components tor planting
chemically tilled tields.

2. The experimental furrow opener,
consisting of a 10 inch and a 14 inch
diameter flat disk (figure 1), was re
placed with two 14-inch single disk
furrow openers (figure 4). This elimi
nated the possibility of contact be
tween the seed and fertilizer.

3. The two inch wide planter press
wheel was suspected of excessive slip
page so a separate drive wheel was
placed on the landside of the plow
(figure 2). Suitable springs were used
to transfer weight to this drive wheel
and reduce its slipage to a minimum.

4. No information was available on
the metering efficiency of a drill type
corn planter with a horizontal seed
plate. Therefore, the metering effi
ciency of two machines was deter
mined in the laboratory at speeds of
up to 5 mph for a distance of 880 feet.
The seed plate speed and per cent cell
fill data were statistically analyzed
and the curves of best fit shown in
figure 5 were determined. The equa-
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Figure 5. Corn planter metering etficienc

tion for the plow planter (Machine 2
in figure 5) was used in 1962 to adjust
the expected number of kernels that
would be planted at a forward speed
of 3.5 mph and a seed plate speed of
36 to 62 fpm. This adjustment for
lack of cell fill increased the seeding
rate by as much as seven per cent.

The results of this study would indi
cate that:

1. Plow planting did not reduce the
yield of grain corn provided the plant
populations in the plow planted and
conventionally planted areas were not
statistically different.

2. The final plow plant machine
used during this experiment operated
satisfactorily in all soil types. How
ever, due to the higher draft require
ments and the greater sensitivity of
fine textured soils to manipulation, it
is felt that plow planting should be
limited to medium and coarse tex

tured soils.

3. The final plow plant machine
operated satisfactorily between two
and four mph. Outside this range the
furrow slice was not turned over uni
formly so that the planter could not
place the seed at a uniform depth.
Other plow plant machines would
have to be equipped with high speed
moldboards to operate satisfactorily
at speeds higher than four mph.

4. The furrow opener for minimum
tillage equipment, especially a plow
planter, must be designed to operate
in an unconsolidated seedbed.

5. Even after an allowance has been
made for the lack of cellfill, a plow
planter should deposit between five
and ten per cent more seed than a con
ventional planter to obtain an ade
quate number of plants per acre at
harvest time.

FUTURE METHODS

When simazine and atrazine became

available in 1958, it was no longer
necessary to mechanically control the
weeds in the corn field. This solution
to the weed control problem made it
possible to re assess the present tillage
and planting methods. Recently
Lillard (5) and Triplett (8, 9) have
reported that grain corn yields were
not reduced when corn was grown in
a chemically killed sod or unplowed
cornfield.

In early May 1963 a 2.5 acre field
of alfalfa near Guelph was sprayed
with one pound of paraquat per acre
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and corn was planted with a standard
planter. Even though the seed was not
covered by the planter, 75 bushels per
acre of grain were harvested. The ad
jacent conventionally tilled and plan
ted area yielded only 20 bushels per
acre more. The following year, the
planter shown in figure 4 planted ap
proximately 40 acres of unfilled corn
land and chemically killed alfalfa sod.
The distance between the seed can

and the final press wheel had to be
increased to make it possible to mount
both the seed press wheel and the two
covering disks. No difficulty was ex
perienced in planting in unfilled corn
land or chemically killed alfalfa sod,
but it was impossible to plant in a
dry, killed bluegrass sod. A heavy
grassland drill and an especially de
signed planter successfully penetrated
this tough bluegrass sod. It is too
early to predict the affect of the com
plete elimination of tillage on corn
yields and soil properties, but the
planter components are available to
successfully plant in unfilled corn
fields littered with corn stalks or in
chemically killed sod fields. However,
these components must still be arran
ged to make a simple adjustable
planter for experimental and farm use.

Since corn can now be grown in a
weed free environment, it may no
longer be necessary to grow corn in 40
inch rows. Mederski (6), Colville (4),
and others have reported that planting
corn so that there is an equal distance
between seeds in the row and between
the rows has increased yields as much
as 39 per cent. Plant breeders are now
looking for a corn plant with a small
superstructure and high yield. When
such a hybrid is developed corn yields
will probably pass the 200 bushel
mark and the grain combine, without
a corn head, will harvest the crop.

CONCLUSIONS

The high cost of planting corn in a
conveniently tilled seedbed can now
be reduced by eliminating or reducing
the number of secondary tillage opera
tions and by planting five to ten per
cent more seed. In the not too distant
future, the costly primary tillage op
eration will probably be eliminated,
row spacings reduced and yields in
creased.
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TRASH CONSERVATION

continued from page 46

sive chopping of straw when the crop
was harvested. Also the total trash
cover (2700 pounds per acre) consis
ted of about 30 percent standing
stubble and 70 percent combine straw
on the 4-inch stubble plots, and about
50 percent stubble and 50 percent
straw on the 12-inch stubble plots. It
was observed that the cultivator left
the combine stubble in an erect po
sition after the first operation and in
a semi-erect to flattened position after
the second operation. Burial of some
of the loose straw occurred during the
first two strokes and the data (figure
1) indicate that a higher proportion
of the short straw was buried than of
the long straw. The third operation
left the trash cover in a flattened

condition. Burial of some combine

stubble occurred during this opera
tion. Short stubble was apparently
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buried to a greater extent than long
stubble. Some material, buried during
the first two operations, was returned
to the surface and this probably occur
red to a greater extent on the 12-inch
stubble plots than on the 4 - inch
stubble plots. The results of this study
suggest that trash conservation by the
heavy-duty cultivator is directly re
lated to straw length and that stubble
height becomes a factor after standing
stubble has been flattened by one or
more tillage operations. This hypoth
esis requires further confirmation, but
if correct, it suggests that the use of
the cultivator in conjunction with
practices such as straw chopping
would likely result in considerably
less trash conservation than experien
ced in these studies.

SUMMARY

The effects of the use of a rod-
weeder attachment on surface trash

conservation by the heavy-duty culti
vator, and of variations in stubble
height have been studied during
summer-fallowing operations.

The heavy-duty cultivator, equip
ped with a rod-weeder attachment
conserved 12 percent more trash after
two operations than the cultivator
alone. However, use of the attachment
for a third operation reduced this
difference probably because of the
trash burial resulting from the level
ling of ridges and furrows after trash
had been flattened by the cultivator.

Surface trash conservation decreased

as speed and depth of operation of the
heavy-duty cultivator increased. Maxi
mum burial of trash occurred during
primary tillage when 72 percent was
conserved at a 2-inch depth and a 3-
mph speed compared to 38 percent
for 4-inch tillage at 5-mph. After two
subsequent operations the conserva
tion values decreased to 52 and 24
percent respectively. Best over - all
trash conservation by the cultivator
can be obtained from the use ol

shallow tillage conducted at a mo
derate speed.

Soil conditions influenced the re

sults with the heavy-duty cultivator.
Severe burial of trash occurred during
primary tillage (up to 60 percent) or
during some secondary tillage opera
tions when the soil was firm and fairly
moist. Very little trash burial occurred
during secondary tillage when the soil
was in a fairly dry and unconsolida
ted condition.

continued on page 56
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