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INTRODUCTION

Soil erosion by wind on the Great
Plains region of the Prairie Provinces
in Western Canada is not of recent
origin. MacKay (11) reported severe
soil drifting at the Indian Head Ex
perimental Farm in 1889. At the same
time MacKay (11) also reported on
the importance of summer fallowing
in a crop production programe. The
practice ot summerfallowing became
quite general early in the present
century. By 1934 almost 15 million
acres of land were being summer-
fallowed and by 1958 the area had
increased to over 25 million acres.

Palmer (13) stated that soil drifting
usually occurred during the spring
months over most of the Prairies. In
Southern Alberta it is often severe
in the late autumn and also during
the winter months when chinook
winds melt the snow and leave the
ground bare. In addition, Palmer (13)
described the severe drought which
occurred on the Prairies from 1931
to 1937, and which was accompanied
by severe insect damage and periods
of high winds. This created a situa
tion which resulted in widespread soil
drifting. The situation was further
aggravated, as the drought continued,
by the disappearance of trash caused
by a succession of poor crops.

The importance of trash cover as a
protective measure against wind ero
sion has been described by a number
of workers (8, 9, 13, 14, 15, 17). Stud
ies by Anderson (1), Cole and Mor
gan (5), Siddoway et al. (15), and
by Woodruff and Chepil (17) have
shown that tillage machinery plays
an extremely important role in the
matter of trash conservation as well
as in the production of cloddy surface
soil lor wind erosion control.

Woodruff and Chepil (18) have
described the effect of the one-way
disk and the sub-surface sweep on
surface soil cloddiness. Lyles and
Woodruff (10) have described the in
fluence of moisture content and type
of tillage action on the structure and
surface soil condition produced at the
time of tillage. Chepil (3) has stated
that the percentage of soil particles
greater than .84 mm in diameter is a
simple index for estimating credi
bility by wind. Unpublished data (2)
obtained at this Farm have shown

that if a soil contains 60 per cent or
more fine material (less than .84 mm
in diameter) the hazard of wind ero
sion is high.

This paper presents the results of
studies initiated at Swift Current to

measure the surface clod structure

resulting from some common tillage
implements during an entire summer-
fallow period. The effects of natural
weathering (late fall and over win
ter) as well as spring tillage and seed
ing operations on surface clod struc
ture were also studied.

METHODS AND MATERIALS

The studies were conducted on a
Wood Mountain clay loam soil des
cribed by Mitchell et al. (7) and
covered a period extending from the
spring of 1958 up to and including
the 1961 seeding operations. The four
tillage treatments reported in this
study were part of a larger experiment
containing eight treatments quadrup
licated in a randomized block design.
The plots were 80 feet wide and
600 feet in length. This size of plot
was used to permit normal operation
of the standard tillage machinery.

During the summerfallow seasons
of 1958, 1959 and 1960 three tillage
operations were required for what
was considered adequate weed control.

lowing spring, (6) immediately after
seeding.

The soil samples were taken at
random and the sample sites were
identified to prevent chance resamp
ling. Five samples were taken from
each plot for each treatment at each
date. The samples were air dried to
a constant weight and were then
processed in a multiple rotary sieve
similar to the one described by Chepil
and Basil (4). The results were ex
pressed in terms of per cent fine ma
terial less than .84 mm in diameter
and subjected to statistical analysis.

The treatment means were tabu

lated in graphic form and any means
within a sampling date, without the
same letter, are significantly different
at the 5 per cent level by the Duncan
(6) test.

Tillage Machinery

The machines used for the various
tillage operations are shown in Table
1.

The one-way disk was an 8-foot
machine set to cut at a wide disk
angle for all field work in accordance
with the suggestions of Thompson
and Kemp (16). The machine was
equipped with 24-inch diameter disks
having a 31/^-inch concavity and

TABLE 1

TILLAGE TREATMENT NUMBERS, TILLAGE MACHINES FOR
PRIMARY AND SECONDARY TILLAGE OPERATIONS AND

TREATMENT DESIGNATION

Treatment

Number

Primary
Tillage

Second and Third
Tillage

Treatment

Designation

1

2

3

4

one-way disk

one-way disk

blade cultivator

plow

disk

heavy duty cultivator

blade cultivator

heavy cultivator
and rodweeder

disk

disk-cultivate

blade

plow, cultivate and
rodweed

Soil samples for surface clod structure
measurements were taken for each
summerfallow period as follows: (1)
after the first tillage operation, (2)
after the second tillage operation, (3)
after the third and final tillage opera
tion, (4) just prior to freeze-up, (5)
prior to preseeding tillage in the fol-
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spaced at 8-inch intervals.
The heavy-duty cultivator was a

10-foot machine equipped with high
lift, 16-inch shovels arranged in three
gangs for an effective spacing of 12
inches between the shovels and a
spacing of 30 inches between each
gang.



The blade cultivator was equipped
with a single standard that carried
an 8-foot, 67i/2 degree Vee blade
with a 4-inch lift.

The plow was a tractor-mounted
2-bottom reversible plow equipped
with a slow turn moulboard and 14-
inch shares.

The cultivator and rodweeder com

bination was a standard 10-foot heavy
duty cultivator equipped with high
lift, 16-inch shovels on the first two
gangs and 2-inch chisel points on the
rear gang. A ground driven rodweeder
attachment (square shaft type) was
mounted directly behind the 2-inch
chisel points. While the chisel points
cut slightly deeper than the cultiva
tor shovels the rodweeder rod oper
ated at approximately the same depth
as the cultivator shovels.

A one-way flexible disk harrow
(disker) was used for the preseeding
tillage operation. A double disk press
drill was used for seeding the grain.

All tillage operations were con
ducted at a speed between 3and 4
miles per hour and at a depth of
3 to 4 inches. Moisture samples were
taken with a sampling tube at the
0- to 3-inch and 3- to 6-inch depth
prior to each tillage operation from
1959 on.

RESULTS AND DISCUSSION

The dates of tillage operations and
soil moisture conditions in the tillage
profile are given in Table 2. The
data in Table 2 show that only three
tillage operations per year were
considered necessary for adequate
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Figure I. The per cent fine material

weed control during the period for
which this study was underway. The
soil moisture conditions at the time
of tillage were well above the wilting
point.

Effect of Tillage Operations During
Summerfallowing on Surface Clod
Structure

TABLE 2

CALENDAR AND DATE OF TILLAGE OPERATIONS
AND SOIL MOISTURE CONDITIONS

Calendar of

Tillage Operations
Tillage Operations

Date of

Per cent of Water*
in soil at depth of

0-3 in. 3-6 in.

1958

Primary Tillage
Second Tillage
Third Tillage (final)
Tillage Prior to Seeding

June 6, 1958
July 14, 1958
Aug. 5, 1958
May 15, 1959

1959

Primary Tillage
Second Tillage
Third Tillage (final)
Tillage Prior to Seeding

June 1, 1959
July 13, 1959
Aug. 8, 1959
May 11, 1960

14.2

14.1

13.7
14.9

17.6

21.3

20.0

19.4

1960

Primary Tillage
Second Tillage
Third Tillage (final)
Tillage Prior to Seeding

May 30, 1960
July 12, 1960
Aug. 16, 1960
May 16, 1961

18.6

17.1

18.5

15.4

19.6

20.7

17.3

19.5

field capacity—21.0 per cent wilting point—10.0 per cent
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at 6 sampling dates for a 3-year period.

Primary Tillage — The results in
Fig. 1 show that the surface clod
structure produced by the plow
yielded significantly less fine material
than did the one-way disk or the blade
treatments. These data are similar to
those of Lyles and Woodruff (10).

Second Tillage —The data in Fig.
1 shows that in 1958 the blade treat
ment and the plow, cultivator and
rodweed treatment produced signifi
cantly less fine material than either
the disk treatment or the disk-culti
vate treatment. In 1959 and 1960
the plow, cultivate and rodwood treat
ment produced significantly less fine
material, than did the disk, the disk-
culivate, or the blade treatments.

Third and Final Tillage - The
data show that in 1958 the plow, cul
tivate and rodweed treatment pro
duced significantly less fine material
than did the disk, the disk-cultivate,
or the blade treatment. The 1959 data
for this operation show that there
was no significant difference due to
any one treatment. The measurable
effect of the initial tillage disappear
ed after further tillage operations
and weathering. The 1960 data for
this operation show that the disk,
the disk-cultivate, and the plow, cul
tivate rodweed treatment produced
significantly less fine material than
did the blade treatment.



Effect of Weathering On
Surface Sod Structure

Prior to Freeze-up — The data in
Fig. 1 show there were no significant
difference between tillage treatments
the soil at this sampling period.

Overwinter Just Prior to Preseed
ing Ti\\age — The data in Fig. 1
show no breakdown of the surface

clod structure for any one treatment
in any of the three years during
which this study was carried out.
On the contrary, the surface clod
structure on the blade cultivate treat
ment yielded significantly less fine
material than did the remaining
treatments under study in 1959 and
1961. This indicates some consolida
tion had occurred.

Effect of Preseeding Tillage and
Seeding on Surface Clod Structure

Immediately After Tillage and
Seeding —The results in Fig. 1 show
that there was a considerable in
crease in the per cent fine material
for all treatments in all years. How
ever, in 1960 the surface clod structure
on the plots receiving the plow, culti
vate and rodweed treatment during
the summerfallow period had signi
ficantly less fine material.

General - The data from the pri
mary tillage operations were consist
ent for the three consecutive years
of the study. Subsequent tilage and
weathering and preseeding tilage and
seeding operations destroyed any dif
ference in the effects of the primary
tillage operations.

SUMMARY AND CONCLUSIONS

The surface clod structure produc
tion characteristics of some tillage
machinery, as used in a series of
summerfallowing operations on a
clay-loam soil, have been measured.
The effects of weathering and the
influence of preseeding tillage and
seeding operations have also been
measured.

The plow produced more clods and
less fine material than did the disk
or the blade cultivator during the
primary tillage operations. Subse
quent tillage operations removed the
differences produced by the primary
tillage. There was no consistent evi
dence of breakdown of the surface
clod structure from fall to spring.
On the contrary, there was evidence
of some consolidation. The preseeding
tillage and seeding operations result
ed in a breakdown of the surface
clod structure, regardless of previous
treatments. There was no evidence of
wind erosion on the plots involved
in this study.
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Continued from page 32

hitch points for improved perform
ance of the O.W.D.H.

The ability of an O.W.D.H. to till
hard dense soils may be increased
without increasing the operating
expenses unnecessarily by close coup
ling of the tractor to the implement
and providing a hitch point to the
left of centre and as low as possible.

The stability of an O.W.D.H. may
be increased by obtaining a greater
change in the lead of the rear furrow
wheel for a given change in the disk
angle.
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