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elapses between the early and late fall plowing. Average yields of winter
wheat produced by the various methods of tillage during the 32-year
period, 1914-1945, inclusive, are as follows:

Earlv-tall plowing® e e e 7.8 bus. per acre
Late-fall DIOWIDNE v oiiiirion o il am s 6.9 bus. per acre
Iall plowingsubsoiled " 00 00 ety 7.5 bus. per acre
Tasting ¥ 450 e e R 7.5 bus. per acre
Fallow . . G s e - IS bastper acrc

* The plowing was 6 to 7 inches deep while the subsoiling was 10 to 12 inches deeper
than the plowing.

From these data, as well as from those in Tables 3 and 4, it would
appear there is no advantage in deep tillage for winter wheat. The only
substantial difference in yield was produced on fallowed land, in which
case more moisture was stored in the soil and probably more plant food
was available for the crop.

Yields of winter wheat from some additional tillage studies are
shown in Table 6. It will be noted that the continuously disked plot
produced the smallest average yield. No doubt the heavy infestation of
downy chess or cheat grass was a factor contributing to the low yield.
Plowing tends to decrease the infestation of this grass, but yields imme-
diately after plowing were slightly smaller than from crops seeded in
stubble one or two years after a plowing.

TABLE 6--Effect of Fallow, Plowing, and Disking on Winter-wheat Yields
at Archer Field Station, 1924 to 1947, inclusive

Be L Y
LR R
ROTATION P ok 8
T $if 3ei ie
4 ~ @ = = S
S AR Mwb Mol T
- =° 2f25 L£0e =z
& &2 2% 285 S
. (BUSHELS PER ACRE)
568 Fallow and disked winter-wheat stubble ... 120 73
571 Continuously disked winter-wheat stubble........ 6.0
572 Plowing and one year disking winter-wheat stubble 8.6::. 63
578 Plowing and two years disking winter-wheat stubble (| ey % B
563 "Disked oat ‘shubble 1 S SN L T s 7.1
562 - ‘Disked ‘oat: stubble 1o Sl ot RN i 8.3
AVETREE - 1 i i sy B o e g G IODE BB A TR T B R
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The above results would indicate that the type of tillage is of little
importance in affecting winter-wheat yields when a crop is grown each
vear. It appears that the only tillage that materially affects the yield of
winter wheat is that which aids in conservation of moisture, prevents
run-off, and makes the surface soil resistant to soil blowing.

SOIL MOISTURE

The soil at the Archer Field Station has been classified as Altvan
loam (Joplin series). It is about 2 feet deep and contains a sufficient
amount of clay to make firm clods. Below the 2-foot level the soil
becomes gravelly with rather large stones and pockets of coarse sand
intermingled with deposits of lime. The leaching of the lime from the
surface soil has caused some of the soil in the top six inches to become
slightly acid. Figures 1 and 2 show a profile of the soil in a basement
pit at the station.

Conditions such as shown in Figure 1 do not permit the taking of
moisture samples to a depth much below the 3-foot level. Conditions
shown in Figure 2 are rather limited but permit the taking of deeper
samples. Both figures show that a high experimental error, due to the
lack of soil uniformity, may be expected at depths greater than 2 feet.
At this station plant roots become scarce in the third foot of soil; hence
the storage of soil moisture in the root zone of most plants is rather
limited. However, the soil-moisture data contain some information con-
cerning storage of soil moisture. The 5-year average percentages of soil
moisture in the top 3 feet of soil during late spring, after harvest, and
in late fall, for the different methods of fallow and during the years
the plots were cropped, are shown in Table 7.
FIG. 1—Northeast corner of station bunkhouse basement pit. The soil is about 2 ft. deep.
The white streaks and patches are deposits of lime in coarse gravel and cobblestones

which are cemented together with a dough-like clay. This formation did not shatter
when blasted.
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Table 7 shows a loss of soil moisture on all methods of fallow be-
tween the late-spring and mid-August sampling period. However, soil
moisture increased on all methods of fallow during the fall. The data
show an additional increase between the late-fall and late-spring sam-
pling period in the years the plots were cropped. But, because of the
demand of the growing crop, the soil moisture decreased between late
spring and the after-harvest period to about one-half that of the late-
spring samples. The purpose of fallow is to supply needed moisture
during this critical period.

The fallow plots tilled with the eccentric one-way disk produced
the highest average yield—22.2 bushels per acre. However, practically
the same percentages of moisture were stored in the soil by other
methods of tillage, but these methods did not make a thorough killing
of weeds, especially downy chess, except on the plowed plots. The aver-
age yield produced on the plowed plots is 19.3 bushels per acre.

Deep Peacock tillage causes greater drying of the soil than shallow
tillage and makes only a partial killing of downy chess; yet, it produced
a larger grain yield with less moisture than the continuously cropped
plot (rotation 571). This plot is tilled by disking the stubble—an opera-
tion which resulted in maximum stand of downy chess.

Soil-moisture samples were taken from rotations 306 and 307 with
a view of determining the effect on soil-moisture content when a crop
is harvested before it is mature. These rotations consist of fallow, winter
rye on fallow, and millet on winter rye ground. All primary tillage is
done with the eccentric one-way disk. The winter rye is cut for hay
between the heading and blooming stage of growth or about the middle
of June. The plots are tilled with the eccentric one-way disk as soon

FG. 2—East side of station bunkhouse basement showing a pocket of sand and a small
amount of lime.




as the winter rye hay is removed. The 3-year’ average percentages of
soil moisture in the top 3 feet of soil in these plots are as follows:

Late Spring After Harvest Late Fall
Taliow & TN ey 17.8 14.3 14.6
MWinteraRye oo 1 Bl 19:2 12.5
IRy . e ) 18.2 9.1 10.7

TABLE 7—Five-year Average Percentages of Soil Moisture in Top 3 Feet
of Soil in Method-of-fallow Experiment with Winter Wheat at
Archer Field Station, 1939-1943, inclusive

YEAR FALLOWED YEAR CROPPED Five-Year
Tillage Methods Average*

Late After Late Late After Late. Grain Yield

Spring  Harvest Fall Spring Harvest Fall 1938-42, Inc.
(Bus.

% e % % % % per acre)
Late-spring plowed ... . 145 13.2 14.3 14.8 7.1 9.8 19.3

Early-spring plowed with-

out moldboard . . ... 14.6 12.5 13.0 15.1 7.6 9.5 18.8

Late-spring plowed with-

out moldboard 114 12.4 139 7.2 9.1 17.0
Late-spring listed . Tl 4o} 10.6 11.8 14.4 7.6 8.7 15.6
Early-spring listed ... .. 152 13.6 14.0 14.8 8.3 9.7 19.0
Early-spring listed with

gammens ol 14.7 12.7 13.6 14.5 e 9.3 21.0
Early-spring listed with

Peacock dammers . 15.7 12.7 14.1 159 8.6 9.5 21.1
Late-spring listed with

Peacock dammers ... 14.8 13.0 13.8 15.2 79 10.1 18.7
Early-spring eccentric ’

OREWRY i S 14.9 14.1 14.5 154 D 95 A
Latespring eccentric

opewRy ool 15.2 13.4 14.3 15.1 7.8 9.0 21.0
Early-spring duckfoot .. 14.8 13.7 14.1 15.0 74 9.6 20.2
Late-spring Peacock

s R St T 15.5 11.9 129 13.8 8.5 9.7 16.7
Continuous winter-wheat

RERe T a1 15.3 89 9.9 10.9

Late spring, last week of May to first week of June.
After harvest (spring grain) to mid-August.
Late fall, late October to early November.

* The winter-wheat crop was destroyed by hail in 1943; hence the grain yields were ad-
vanced one year ahead of the soil-moisture data.

When the winter rye is harvested between the heading and bloom-
ing stages of growth and no plant growth is allowed to develop, a
sufficient amount of soil moisture is left in the soil to produce in the
following spring a moisture condition equivalent to that of fallow.
Probably somewhat comparable results would be obtained if winter
wheat replaced the winter rye. This would use the crop for hay and
reduce the winter-wheat acreage that would otherwise be harvested for

i The 6-year average percentages for late spring and late fall bear out the same
conclusions.



grain. The protein content ot sucn cereal hays compares favorably
with that of alfalfa.

Rotations 7-26, 18-26, and 19-26 were cropped to spring wheat, corn,
potatoes, and beans. The plots in rotation 7-26 were duckfooted (sub-
surface tilled) for all the crops except corn, in which case the plot was
plowed. The plots in rotation 18-26 were manured and duckfooted,
while the plots in rotation 19-26 were manured and plowed. Table 8
contains the 5-year average percentages of soil moisture in the top 3
feet of soil in these rotations.

TABLE 8—Five-year Average Percentages of Soil Moisture in Top 3 Feet
of Soil in Rotations 7-26, 18-26, and 19-26 at Archer Field Sta-
tion, 1939-1943, inclusive

SPRING WHEAT CORN POTATOES BEANS
Rotation b E - .é -] E » %
8% 5i 29 3f 3L s= s SE s e SE s
de <48 S8 38 <48 32 32 3§ A8 32 @ A
o Yo Yo %% Y Ye Te Y % e % %
7-26 e 120 81 :99 152120 124 (174 128 189 173 140 “147
1826 Bl o 1597 '9:3 106 '16.5- 116 124 172 7135 “188 /172 140. 143
19-26 155 89 97 160 106 116 16.1 14.1 136 155 13.1 133
Average . % 16.1 88 10.1 159 114 120 169 135 138 16.7 140 14.1
CC Beans AN 19.1 144 149

* Late-spring soil samples were not taken in 1939.

Data in Table 8 show that in most cases slightly more moisture was
stored in the soil after duckfooting than after plowing. It appears that
a manure mulch had no appreciable effect on the soil-moisture content.
The data also show that more moisture was left in the soil after row
crops than after the spring-wheat crop. Corn left nearly 2 percent, pota-
toes 3.7 percent, and beans 4 percent more moisture in the soil than did
the spring wheat. The percentage of soil moisture left after the bean
crop compares favorably with that of fallow. Land cropped continu-
ously to beans had a higher percentage of soil moisture than the best
methods of fallow.

SOIL NITROGEN

Nitrogen is essential to all life. Since land life is dependent upon
the soil for this element it is important to know the trend as to nitrogen
content of tilled soils. For this reason soil samples were taken during
the falls of 1947 and 1948 from a number of plots on which the various
cropping, tillage, and rotation work had been conducted. Table 9

i e
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presents a summary of the soil-nitrogen-analysis data for the 1947 sam-
ples as contained in Table 10. Losses were determined by subtracting
the 1947 content from the content of a comparable soil that was still in
native grass.

In considering the data in Tables 9 and 10 it may be well to bear
in mind that the most rapid loss of nitrogen occurs during the years
immediately following the breaking of the sod. The discussion of soil
nitrogen as contained in USDA Yearbook 1938 (pages 367-69) fits, to a
large extent, the conditions met in the study of the above tables. A
quotation from page 369 follows:

“The loss is most rapid in the first 20 years, when it amounts
to approximately 25 percent of the original quantity under nat-
ural conditions; a 10-percent further loss occurs during the
second 20 years, and a 7-percent loss during the third 20 years,
indicating that the nitrogen level does not decline indefinitely
and that the end result will be a new equilibrium at a decidedly
lower level than the original natural nitrogen content. That
these losses can be controlled and soil fertility maintained at a
higher level by appropriate rotations, manuring, and fertilizing
is shown in other articles in the Yearbook.

“As a result of growing wheat on the same land for 12 years
Snyder (372) in Minnesota showed that the nitrogen had been
reduced 2,039 pounds, or about 26 percent of that originally
found in the soil at the beginning of the test. The crops grown,
however, accounted for less than 450 pounds of this nitrogen,
showing that nearly 1,600 pounds had been lost, mainly through
decay of the soil organic matter under this type of continuous
farming.”

Since the breaking of native sod and the tillage for the production
vt crops causes loss of nitrogen considerably in excess of that consumed
by the crops, the checking of this loss is a problem to be considered.
As a general rule, the greatest loss of soil nitrogen occurs in the plow
level. Therefore, in consideration of the data in Tables 9 and 10 only
the loss from the top 6 inches of soil will be considered.

Data in Table 9 show that a 33-percent nitrogen loss occurred in the
top 6 inches of soil of the winter-wheat plots C and D, which are alter-
nately cropped and fallowed, during a 35-year period and that under
the same cropping system the soil in the spring-wheat, oats, and barley
plots lost 34 percent of its nitrogen in the top 6 inches of soil during
the same period. The soil in the winter-wheat plots A, B, E, and F
and the spring-cereal plots A and B lost 24 percent and 27 percent,
respectively, in the top 6 inches during a 35-year period. From data in
Table 10, which contains the individual plot percentages of soil nitrogen,
it will be found that, if calculated, plot F in the winter-wheat group lost
only 16 percent of the nitrogen in the top 6 inches during 35 years
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1_[f mo]b[m[h _[Ifs*g[nolcha%$ \[If s+ Pb_ \[If_s g[e_m I[jc® alignb
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