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The Value of Crop Rotation

By ANDREW BOSS
Of the Minnesota College of Agriculture \

INote The following  article  should
have particular meaning to the Western
farmers after such a season as we have
just had.  Besides making better use of
the plant food, and keeping the physical
condition of the soil such that the maxi-
mum yields can be produced, rotation of
crops also removes the great risks involved
in staking cvervthing on one crop. Per
haps there has never been a season
in the history of the West when it was
possible to produce such a large amount
of food from the soil as could havie heen
produced this year, and perhaps there has
never been a season when the farmers
us nwhole have been more l“.\.’lp]millll‘ll
and  discouraged  through  crop failure
The reason iy that they have staked
l'\l"‘\'hi“y on one or two L’l'“i“ ""‘?l'\

Weather conditions at a certain two or
three weeks of the year have not heen
favorable to their particular crop. The
result has.been failture.  Who is to blame?
The weather, of course: but the weather
that wus unfavorable to the wheat crop
might have been very favorable to some
other  crop. Weather  conditions,  like
soil conditions, must be adapted to a
variety of plants, because man's needs are
variable, When  man  undertakes, in
definnce of natural law, to grow only one
crop on a soil and in a climate that was
intended for o variety of crops, who is to
blame when every two or three years
his particular crop meets with disaster?
Wise rotation of crops is simply bringing
our system of farming into harmony with
the unalterable laws of nature, which laws,
it must be remembered, are after all best
suited tomeet man's needs. I our Western
farmers would follow such a system they
would insure  against  penodical  erop
fuilures, so disastrous both to the indiy
idual  and  the community  (eity  and
country), and they would also do much to
overcome the present scarcity of farm
labor by dividing the work more evenly
over all parts of the year.  While such a
system of farming may not be practicable
in newer parts where the settlers are just
making a start and must have quick
returns, it is applicable in the older parts
and must ultimately be adopted.]

The chemist tells us that the value
of crop rotation lies in the consequent
provision of an abundant supply of or-
ganic  and  mineral  matter  containing
all of the essential elements of plant
food; the physicist that it lies in the
consequent  bhetterment of the physical
texture of the soil;  and the bacteriol
ogist that the value is in the more numer
ous forms of bacterial life found in
a soil upon which the crops have heen
rotated.  The farmer who has practised
a well balanced scheme of crop rotation
tells us that the value of rotation lies in
the greater net profit per acre returned
each year from his land.  And each one is
right in his way of thinking. Larger
yields invariably  follow a  systematic
rotation, because the growth of the grass
crops, including the clovers, results in an
accumulation in the soil of roots, leaves
and stems of plants which we call vegetable
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matter.  The tillage of cultivated crops
following the grass erops in a well planned
rotation breaks down this vegetable mat-
ter more rapidly, introduces air and moist
ure freely and hastens fermentation  or
bacterial  action, resulting  in greater
warmth in the soil.  As a result, decompo
sition s hastened, available plant food is
:I.H”I"il”' u“(l "l" "II"llli\', 'I;l\ reason r'l’
his statement that the soil fertility has
been inereased. It is the combination,
however, of physical, chemical and bac-
teciological forees, rather than the separate
effect of any one of them, that gives the
results
Composition of Soil

As is well _known by most people,
the elements most likely to be lacking
in the soil, are nitrogen, phosphoric
actd, potash and lime.  To show that it
would take a long period of time to
deplete the normal soil of these elements,
I offer the following figures taken from
Snyder’s  Soils and  Fertilizers, calling
attention also to the fact that most of our
furm crops feed in the surface foot of the

«oil

Crops Time to

Surface—1 foot of  require exhaust

soil contains annually = e¢lements

Lbs

Nitrogen 5,000

10,000 25 100 50 100 vrs
Phos. Acid 1,000

9,000 25 H0--860 yrs
Potash 5,000

15,000 8560 150—514 yrs

A\ study of the figures indicates that
most soils contain suflicient of each of the
clements  to  last  approximately 200
or more years if all were used. It is com-
mon  knowledge, however, that only a
small proportion of these elements becomes
available at one time.  Owing to improper
tillage and physical condition of the soils
there is often a scarcity of available ele-
ments even though a large supply of the
essential elements is known to be present
in the soil.  On new lands the available
elements are usually abundant and but
little  attention is paid to the needs
of the growing crops.  But on land that
has been farmed for some time, the farmer
must consider the needs of the crops
and so arrange his cropping scheme and
till his land as to render available for the
growing plants an abundance of these
clements. It is in affording a regular
arrangement  of  crops  which can be
followed from year to year that crop
rotation becomes especially  valuable in
increasing soil productivity.  The matter
of making such arrangements is not nearly
so difficult as many suppose.

What Rotation Means

Crop rotation means simply the classi-
fication of crops according to their habits
of growth and methods of cultivation,
and systematic and regular change in the
order of growth. Crops are classified as
(1), grain crops, including wheat, oats,
barley, rye, flax or other cereals; 2
grass and legume crops, including the
grasses, clovers and alfalfas commonly
grown; and (3), the cultivated crops,
including corn, potatoes, roots or any other
crops requiring intertillage.  The grain
crops have fibrous roots, feed close to the
surface and are almost entirely removed
from the, land in harvesting \' small
amount of stubble and the roots of the
plant are returned to the soil so that the
amount of vegetable matter is not se-
riously depleted.  They are  therefore
said to be neutral as to effect on the humus
content of the soil.  The grass and legume
crops, through the development of leaves,
crowns and tap roots, add materially
to the vegetable matter of the soil and the y
are classed as  humus  builders.  The
cultivated crops, on account of frequent
tillage of the land and rapid decomposi
tion, rapidly reduce the amount of vege-
table matter in the soil and #re therefore
said to be humus destroying. It is the
proper combination of these three classes
of crops in such manner as to provide
for the food products required on the farm
without depleting the natural productivi-
ty that results in increased  returns
from the soil.

Results Achieved

To dlustrate the value of rotation of
crops, I'am going to ask your attentioy
to the results of some work in the cro.

rotation at University Farm, St Anthony
Park, Minnesota.  On some plots of land
we have been growing cultivated crops
continuously  since 1894 The soil on
these plots is becoming devoid of vege-
table matler and crop - yiclds are low
I'his soil bakes t'.n\il_‘ and is hard to handle
On plots sown to mangels cach year,
great difliculty is t‘\|wriv.‘|"'*'| in getting
astand of roots, owing to attacks of fungus
or parasitic organisms on the germinating
seeds. On an adjoining plot where a five-
year rotation is practiced, the soil is open
and pliable, good stands are obtained and
vields are quite satisfactory

The true value of rotation is shown
in the yields of the crops grown under
the different  schemes of cropping. A
comparison of the tables submitted here-
with  will show that rotation increases
the yield of cach of the three classes of
crops materially.
Yields of Wheat in Continuous Cropping

and in 3-and 5-Year Rotations

Compared
Contin-

Contin Hous Wheat Wheat
nous wheat  in 3-year in3-yr
wheat G Ihs. rotation rota-

clover tion

1900 1+.5 10.8 7.8 25.6
1901 160 11.8 13.5 15.2
1902 17.0 150 151 25.1
1903 163 24 1 24 4 308
1904 20 8 32.5 27.38 32.0
1905 20.8 23.3 20,6 309
1906 141 15.0 133 22.6
1907 245 25.3 19.1 23.9
1008 191 200 22 .4 25.0
1909 2.7 25.0 20.3 35:5
10 yr.

avge. 18.58 | 21.138 2063 2666

3=year rotation, wheat, clover, corn.

d-year rotation, wheat, timothy and
clover, pasture, oats, corn. Eight tons
barnyard manure on oats stubble

Yields of Corn Continuous Cropping and
in 3-and 5-year Rotations Compared

Cornin 8- | Cornin

Continuous year ro- S-year

corn tation rota-

tion.

1900 42 .6 58 .0
1901 12 8
1902 0 78 .6
1903 7 85.3
1904 1 37.1
1905 1 G4 4
1906 | 60 .5
1907 2 52.2
1908 6 3.6
1909 30 .2 76.1
264 16 4 60.8

Average of corn in cont. plots yrs.
1899, "04-"09, 24.5.
Average of corn in standard rotation
plots, 1899, '04 '09, 60 .01.
*Average of 9 years only. Weights of
1901 not used.
Yield of Hay in Continuous Cropping and
in 3 and 5-Year Rotation Compared
< 3-yr. MLF. 5-yr. M
Continuous Rotation F. clov-

hay tons clover erand
tons timothy

tons
1901 05 1.58 2 36
1902 1.27 2 25 1.95
1903 3.65 3 86 G.10
1904 1.95 b 206 5.97
1905 1.70 + 56 5 8l
1906 1 91 2.18
1907 1.10 1.25 1 30
1908 1.55 3.24 3 0l

1909

1910 G 1 00
\v. 10 yrs 1:88 2.33 3.15

Wheat continuously yielded an average
of 15.6 bushels per acre Six pounds of
clover sown with the grain in the spring
and plowed under in the fall gave an in

crease of 2.5 bushels per acre or 1315 per
cent Wheat grown in a 3-vear rotation
of wheat, clover and corn for the same

years, yielded 20.6 bushels per acre, an
increase over continuous cropping of 2
bushels per acre or 11 per cent

In the 5-year rotation, the yield of
wheat for this period was 26.6 bushels
per acre, an increase of 8 bushels per
acre which is 43 per cent. over the con-
tinuous cropping to wheat, and an in-
crease of practically 80 per cent. over

the threcé-yvear rotation Fhe five-vear
rotation calls for eight tons of barn
vard manure preceding the corn crop-
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Without wings and ladder, it is a per-
fect wagon box. With them, it is the best
Hay, Stock, Wood, Poultry, Corn or
Fruit Rack ever invented. Adjusted to
any position in a minute without wrench,
hook or rope.

“Eurcka’” Sanitary Churn

Barrel of finest stoneware—top of clear
pressed glass. Churns by hand lever,
The only sanitary churn made. 8 sizes
—8, 10 and 12 gallons.

“Eureka” Root Cutter
will slice or shred from 1 to 2 bushels
per minute. Fastest machine made—
easiest running. , Tapering cylinder—10
best steel knives.

“Eureka” Combination Anvil

Best iron anvil, with vice, pipe vice and
drill attachment, and saw clamps. Just
what you need for repairing tools and
machinery, Weighs 60 pounds.

he ‘“Bacon” Seed Drill
will handle the most delicate seed with-
eut bruising or breaking, and will sew
evenly to the last seed.

Write for Catalogue
@ Fvery farmer, who wants to make
money out of his farm, ought to have
our new catalogue. It shows our TOOLS,
Rakes, Hoes and Machines as they are,
and describes their construction in detail.
Write for free copy.
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The manure and the extra year in grass
are doubtless responsible for the inereased
yields from the five year rotation.

Corn continuously yielded during the
ten years 19001909, 26,4 bushels per
acre.  In the theee-year rotation of wheat,
clover and corn, corn yielded 46.4 hushels,
or 20,0 bushels more, an increase of
76 per cent. due directly to rotation with
the use of clover.  During the same years
in the five-year rotation, the yield was
60.8 bushels per.acre or 4.4 bushels per
acre more than was grown on the land
l'ulllihllnllsl)‘ to corn. This is an increase
of 130 per cent.  The increase of the five-
year over the three-year rotation was
14.4 bushels per acre or 31 per cent

Result on Hay Crop

The yield of hay in the continuous
cropping plan was 1.22 tons per acre as
compared with 2.33 tons in a three-year
rotation and $.15 tons in the five-year
rotation. This shows an increase of
1.1 tons per acre or 91 per cent in favor of
the three-year rotation and 1.9 tons or
158 per cent. in favor of the five-year
rotation.  The five-year rotation is .8
tons or 335 per cent. more productive than
the three-year rotation,

To make the comparison in another
way, a short rotation (three years) without
manure, increased the wheat yield 11 per
cent., the corn yield 76 pes cent. and the
hay yield 91 -per cent. A five-year rota
tion in which eight tons of barnyard
manure is applied once in the rotation
the increase is 43 per cent. on the wheat
crop, 130 per cent. on the corn crop, and
138 per cent. on the hay crop

The diference between the values of
the three and five-vear rotations and in
favor of the five-year rotation is 300 per
cent on the wheat crop, 31 per cent. on
the corn crop and 35 per cent. on the hay
crop

‘I'his seems perhaps like a mass of figures
and percentages, but it indicates clearly
to me that rotation of crops alone, without
manure, has a marked value in increasing
production And that a combination of
rotation and manures properly applied
will practically double the yields of all of
OUr Crops

Couple with this value the more even
distribution of labor throughout the yvear
the less expensive handling of the crops
the reduction of weeds and ecrop pests
and the possibility of producing a product
of higher grade where good rotation
schemes are followed and you have a
suggestion of the ne of crop rotatior




