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The.Challenge+s |

Getting full worth out of the manure supply is
a measure of the farmer’s ability as a farmer.

) |

A FarMm Propucr oF WoRTH-WHILE VALUE—
2 The barn manure product of the state is worth
more than two Ohio wheat crops.
A ton of unwasted manure is worth §3 to 84;
that is, it will produce crop increases of that
value.

Bur MANURE 15 PERISHABLE—
Fully one-half the wealth in manure never
reaches the field, due to heavy leaks during
production and wasteful aging after production.
Ohio’s yearly waste of manure would comfort-
ably pay two-thirds of her farm taxes.

DETERIORATION OF MANURE 1S PREVENTABLE.
THE MEANS ARE—
—chiefly judgment and foresight
—timely management
—labor applied at most effective time
—modest outlay in equipment

SAFE PROTECTION 15 S1mPLE, PrACTICAL, AND

PROFITABLE—
Money put into protection returns two- to three-
fold.
P ]
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MANURE: It _ ent
in Barn and Field

By
Joun A. Svipher, The Ohio State University

Much wealth reposes in manure. To get it out requires
good management. To lose it is easy, for manure is perish-
able. Unless safeguarded, manure will lose fully one-half
its crop producing strength before reaching the land. By
employing proper protective measures at the barn and by wise handling in the
field, manure can be made to deliver its maximum to soil and crop.

AvVErAGE Manure WortH $2.50 4 Ton

A ton of average manure is worth from $2 to $3. This is not a theoretical
valuation. It is a field valuation of the actual crop-producing power of manure
as measured by crop re-
sponses in field tests.
Findings in thirty-one
CROP PROFITS FROM MANURING ARE SUBSTANTIAL manurial cxperimcnts in
Ohio, involving all field
crops grown on thirteen
extensive soil types and
covering as many as 30
years in some instances,
show that 1 ton of ma-
nure produced crop in-
NET CROp PROFITS creases worth $2.50 (Fig-
ure 1). This represents an
average of manures of
many conditions, ranging
from fresh to weathered
and aged. Exposed and
wasted manures fell $1
under this average. However, fresh or protected manures rose $1 or more
higher than the average.

AVERAGE OF 3/ OHIO TESTS

MARKET WORTH

of
Crop increases
Jfrom 1ton

A A S0 em—

FIGURE 1

[ S
Unwasten Manure WortH MosTt

Fresh and unwasted manures yield the most substantial returns. Shed-
protected manure applied at the rate of 5 tons on corn in a corn-wheat-clover
rotation on Miami silt loam (buff or tan colored soil) of the Southwest Test

The author thanks E. P. Reed and F. J. Salter for their critical reading of the revised manu-
script of this edition.
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Farm, Germantown, raised the yield-level by 18 bushels of corn, 5 bushels of
wheat, and 400 pounds of clover hay.

Evaluated at Ohio farm prices* for 1930-1931, these responses have a com-
bined market value of $18 for the rotation or $3.50 for each ton of manure, as
diagrammed in Figure 2. This may be regarded as a fair index to manurial
returns on the light colored lands of western Ohio.

Protected steer manure used on corn at the rate of 8 tons in a corn-wheat-
clover rotation at the Ohio Experiment Station, Wooster, brought responses of
24 bushels of corn, 10 bushels of wheat, and 1280 pounds of clover hay. In this
26-year test on Wooster silt loam soil, a yellow-brown soil typical of northeastern
Ohio, good manure proved to be worth $3.75 a ton in terms of crops produced.

WHAT IS UNWASTED MANURE WORTH ?

B .50 Market worth of Crop Increases from 7 ton

Expen

¢ -

;:'2 _25 Net crop profif from 1 ton

JA le'phﬂ' a—
FiGure 2

Equar to Two Wheat Crors

The manure pile swells
the farm income more
than is generally realized.
Livestock on the average
Ohio farm, consisting of

(07 Tons” 02 acres of land, produces
MANURE

THE MANURE PRODUCT IN PERSPECTIVE

THE AVERAGE OHIO FARM

about 107 tons of manure
through the stable each
year. Evaluated at $2.50
a ton (the average ton-
value found by 31 Ohio
tests as already pointed
out) the stable-produced
manure on the typical
Ohio farm is worth con-
servatively $270. That is,
it will produce crops
m— worth that much. This

* Corn, 55¢ bu.; wheat, 8oc bu.; hay, $10 ton; straw and stover, $1.75 ton.
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same average Ohio farm produces a $115 wheat crop. Accordingly, on the Ohio
farm the annual manure product, when unwasted, is worth two wheat crops
- as illustrated by Figure 3.
BeweriT Is Apprrive

Betterment built into soil by manure proves lasting. In practice, a con-
sistent, long continued input brings on a progressive rise in yield trend. Bearing
out this principle are the 40-year findings of the Pennsylvania Station, in which
the acre-worth of crop increase from manure in ecach of the last 15 years
amounted to $16.50 as contrasted to §9.55 during the first 12 years. Similarly,
at the Ohio Station, a cumulative rise was experienced from a standard applica-
tion of manure on a corn-wheat-clover rotation, as evidenced in Figure 4.

BENEFIT OF MANURING LAND IS CUMULATIVE

@.asf 12 yoors

Yeaariy avarags dur/nq

Yt 'SP I oyl

27 J"m Rororion pr-ps

FO rEAms oy
2 Bupnsr

Ficure 4

PropuctiviTy InpEX FOR MANURE

The “soil productivity index* value assigned manure is 4+ o.r5 (credit) a
ton. This credit factor, being based on the measured field response of crops to
manuring, represents the collective betterments to soil: humus making material
added, nutrients supplied, strengthening of tilth and water retention, and bio-
logic stimulation. It applies to freshly produced manure or that so protected as
to safeguard its perishable character.

Contrariwise, waste of manure is discounted — 0.07 (debit) a ton for that
produced in an open lot or exposed outside for three or more months before
distribution on the land.

Employing these factors to the manure resource of the farm, its appraisal
on a point basis for a given year might appear thus:

Creprr: All manure produced...... 300 tons X ~-0.15 = 4-45 points
Desir: Part subject to wasting. .. .. 200 tons X —0.07 = —14 points
Ner: Actual contribution to soil productivity........=-31 points

EstimaTing Expectedp TonNAGE
To estimate the quantity of manure (including litter) to be expected from
the farm’s livestock, one may resort to either of two convenient methods,
namely:
() Tons of feed (barn-dry) X 1.7 — tonnage of manure

or (b) Tons of livestock )X months fed 4 tons of bedding

tonnage of manure

r

® For a working familiarity with the arithmetic mampulanon of these and related soil produc-
tivity factors, see Ohio Extension Bulletin 175, “Our Heritage—The Soil,” and Ohlo Extension
Lnﬂet, “The Soil Productivity Balance of Cropland.”
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While different kinds of livestock yield unlike amounts of excrement and
of unlike composition, the unlikeness is deceptive, superficial. In effect, all are
diluted much

Table I—Organic Matter and Nutrients or littdle with
in 1 Ton of Excrement water, render-

ing some two

. FERTILIZER NUTRIENTS .
Livestock Water ?&gamc - to three times
atter Nitrogen | Phos. Acid | Potash icher i

Per Cent Pounds Pounds Pounds Pounds ~ TICDCr 1m Or-
anic matter

Poultry ... 00 20 16 8 g .
al 55 9 and nutrients
ShCCp csns 66 680 2 6 19 than othcrs
Horse ... 74 520 13 5 15 (see Table I).

However
Cow ..... 8 0 10 M
3 34 4 7 equal weights
Hog ..... 86 280 10 7 13 of livestock,

regardless of
kind, produce virtually identical amounts of organic matter yearly (see Column
2, Figure 5). One ton of livestock voids 1 ton of excrement a month in terms
of material adjusted to a water content of 65 per cent (see Columns 4, 5, Fig-
ure 5). This is the basis for method 4, page 5. By this method, the answer is in
terms of manure of approximately equivalent composition with respect to per-
centage content of organic matter and total nutrients. ‘

EXCREMENT FROM I TON OF LIVESTOCK YEARLY

ACTUAL CONTENT ADJUSTED AMOUNT
ORGANIC FERTILIZER ———n WP worer conrent
MATTER NUTRIENTS stondardized 1o 63 %
x = > * -
e : Lo

10 Poutrry e 12.9
13 Sheep 126 Egual tr
18 Horse 133 1 ToM A MonTH
a4
4.2 -2

26 Cow 126 ar B35 worer conterr
30 Hog 12.0

Ficure 5

i Stprhes

WisE ManacemenT DousLes RETURNS

Because it can be converted into salable crops, manure is indirectly market-
able. However, under common methods of careless handling about the barn
and the delay in spreading, as much as one-half the strength of manure is lost
before the material reaches the field (see Figure 3). This heavy wastage—equal
to the complete loss of a wheat crop—is needless; it is preventable.

To secure the full value from manure, necessitates systematic management
in barn and field. Practicing protective measures in the barn during production,

6



safeguarding during temporary storage, and placing manure at the most
effective points in the rotation constitute good management.

Barn Management During Production

To produce manure of unimpaired quality requires certain protective meas-
ures. From a manure-saving standpoint, safe stable management prescribes the
following standard measures during production:

ProTeCTIVE MEASURES

1. Adequate absorbent 4. Complete shedding
2. Regular phosphating 5. Water-tight flooring
3. Firm tramping 6. Little or no open-lot

Without these, manure will lose fully 807 o EXCREMENT 15 WATER
one-half of its strength during produc-

tion. With them, it can be produced
with only slight losses. Each one is
practical and profitable. All are de-
manded for full protection.

500 Pounps or LiTrer For
1 Ton ExcreMENT

For each ton of excrement voided, 500
pounds of litter are needed to act as an
absorbent in retaining the liquid. Of ex-
crement, 4 pounds in 5 are water or
liquid.

About half of this liquid is held by the
organic matter of the feces (see Figure
6). The other half, however, amounting
to 8co pounds in each ton of excrement,
is free to move and percolate out, carry-
‘ing with it two-fifths of the total plant
nutrients recovered from feeding. The
function of litter is to standardize the
water content of the manure at about 65
per cent.

FicuRe &



Double Duty Absorbents—The amount of absorbent to use is influenced
by the kind and condition of material. Ordinary wheat straw takes up about

STRAW S STRONG WATER ADSORBENT

ATER RETAINED :

Soil  Wheat Straw  OablStraw Cut Straw
ADSORBENTS ,

[
II
&= 600
S 6 =
...@M. — e r [ -.uu feny

FIGURE 7

~

twice its own weight of wa-
ter (see Figure 7). Oats
straw excels it slightly, while
cut straw has double the wa-
ter capacity of whole straw.
This fact would argue for
the advisability of cutting
straw in case the supply is
inadequate. Some dairymen
are doing this now. Corn-
stalks in a whole condition
are poor absorbents, but
when shredded, exposing the
porous inside portion, prove
highly satisfactory for use in

the stable. The up-take of moisture by sawdust is equal to that of cut straw and
its use is found as satisfactory. Convenience of handling appeals to the user.

Standard Allowances—Straw, equal to 25 per cent of the weight of excre-
ment, will safely handle the free liquid. Some excrements are more watery than
others, necessitating a more liberal proportion of absorbent. Standard allow-
ances of straw absorbent for each head of livestock are as follows: g pounds
daily for cow; 7 to 10 pounds daily for steer; 10 to 15 pounds daily for horse;
1Y pounds for hog; and 1 pound for sheep. Insufficient absorbent accounts for

much leakage in the stable and be-
tween the stable and the field.
Skimping in the use of litter is false
economy.

30 Pounps oF PHOSPHATE FOR
1 Ton orF MaNURE

Spreading superphosphate on ma-
nure during production safeguards
against the loss of ammonia (Figure
8). All manures ferment to a greater
or less degree with the release into
the atmosphere of ammonia gas, con-
taining the all-essential growth-
producing nutrient—nitrogen.

The pungent odor of the horse
stable is nothing other than ammonia

Ficure 8



gas. From onc-fourth to threefourths of manurial ammonia may escape
.through this channel.
In view of the fact that to replace this lost ammonia (nitrogen) through
the fertilizer bag will cost from 8 to 12 cents a pound, the use of some preserva-
tive to reduce the wastage is likely to prove surprisingly profitable.

Superphosphate Highly Effective—The most effective preservative is ordi-
nary superphosphate. Other materials easily procurable and convenient of
handling are helpful in varying degrees, as revealed in Figure 9. Rock phos-
phate has been employed to some extent in the past, but it proves inferior to
superphosphate. In connection with the use of preservatives, it should be under-
stood that their function is not to prevent fermentation but merely to trap and
hold the ammonia gas resulting from fermentation.

Besides its ammonia-saving duty, the phosphating of manure is justified
in a second benefit—namely, its reinforcement of the low phosphate content.
(For full discussion of this feature see page 30.)

PRESERVATIVES HOLD AMMONIA GAS
Preservative Ammonia escaped in 4 mos.
| R R SR T SR AR AR P AT Ay SETOTY 1

rock prosPHATE L T

STRAW W R

SUPERPHOSPHATE —EZ!
‘L,——'Saved from loss .

Ficure g

Standard Allowances—A. standard allowance is 30 pounds of superphos-
phate per ton of manure. “Hot” or readily fermentable manures, such as horse
and sheep manures, need more liberal treatment, about 40 pounds. On “cold”
manures—cow, steer, hog, and poultry—30 pounds suffice. From 1 to 1 pound
daily for horse, cow, steer, and other animals in proportion to their weight is
a good basis.

How to Apply—The phosphate protection measure is limited strictly to
that manure produced and kept under cover until hauled to the field. With
horses the application is best made just before cleaning the stable. Dusting in
the gutter of the dairy stable either before or after cIcanmg is equally satisfac-
“ory. For manure that is allowed to accumulate, as in the cattle-feeding barn,
it will be found more convenient to give the phosphate treatment periodically
once a week or preferably just previous to each bedding of the lot. Temporary
storage of manure presents the most urgent need for admixing a preservative,
since the conditions are, at best, semi-favorable to fermentation,



Trameing Curss Air Loss

Tramping manure by livestock, making the mass dense and tight, exclud-
ing the air, measurably curbs fermentation. Cutting down the air supply slows
up the activity of the decay organisms responsible for the release and consequent
waste of ammonia gas. Under barn conditions, tramping proves a strong curb
on ammonia release.

The Pennsylvania Experiment Station found that the loss of ammonia
in 2 months from untramped manure under cover and on a fair floor was 34.1
per cent, and from tramped manure the loss was only 5.7 per cent. Thus the
tramping saved five-sixths of the loss of ammonia. Obviously, in the packed
manure, fermentation was at very low ebb, as evidenced by only 6 per cent loss
of ammonia.

By the combined control offered by tramping and phosphating manure,
one can reduce the decay menace to a minimum.

Putting All Manures Under Foot—Tramping is not only effective in
results but practical of application. In the cattle-feeding shed or barn, the
benefits of tramping are realized to the fullest. Equally good facilities and
results are being had in the newer type of dairy barn layout by providing an
accumulation pen where the cows run loose at all times except when being -
milked and fed grain. Here the bulk of the manure is produced into a dense
mass. Furthermore, the safe protection during accumulation permits the time
of hauling to be more elastic.

Layouts with Accumulation Pen—The plans sketched in Figures 10 and
11 are designed for this
improved scheme of

* MANURE + STORAGE - AND = PAIRY » STABLE = 1
7 STORAGE - AND - PAIRY + STABLE management. The dairy-
G dutabe < whirs < Lypas“Rysiermns - Pt ) i man operating under no
"‘-‘rﬁ?ﬁ.‘-"ﬁfz‘-r'-““":""\‘ i legal restrictions as to
1111111 [ manure disposal will
E I find the rectangular plan
= MANURE «

suitable and simplest.
On the other hand,
the ell-shaped barn of-

« TEEP = ALLLY -« ¢ AGGUMULATION =

« AND » STORAGE
TTTT T 17T :\m
[ ]

PO

MANIER - FOR + ROUGHAJE *

ERETY 2.1 WPIRE S, SN 11 fers the market-milk

— -1 o L producer a feasible ar-
CAPACITY = 50 Toms. rangement that cares fo:g

R both cow and horse ma-

FIGURE 10 nures and meets the

legal requirements for
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distance. Incidentally,
“je * - MANURE - 3STORAGE - AND - STAPLEJ - =
these layouts facilitate G U s aNE « Naay '

feeding of roughage and - MANURE -

-
|
1

ACCUMULATIEN = }
——

supplying of litter,
which are mowed con-
veniently above.

These schemes are not
confined to new barns,
but are equally appli-
cable to old ones. By
rearranging the inside i _’.
of most existing barns, 1]
suitable quarters can be S——— .
made for accumulation ' uscta b s
of manure under foot. FCGRE L

* AND - DT(‘RAGF ¥

T Ay FAMaE -

cmORJES .

e e —mmm————

- BARN - i ’
|
|

SHEDDING THE BIGGEST SAVER

Shedding protects manure more than any other single measure. It is the
main bulwark. It not only cuts off leaching but stabilizes the moisture content
_so that the mass will pack firmly—an achievement impossible in the open lot.
' Rainwater acts as a vehicle, carrying away organic matter and plant food in
solution. Under open lot conditions, manure is washed by 13 inches of rain-
water during the four winter months. This amounts to 300 tons of water on

. 2207ors of Ramwarter, ..
' Rlnse this Lot /r Wﬁ?&?

FIGURE 12
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a lot Y acre in size. Such a volume of water can easily and thoroughly wash
out the 40 per cent of liquid plant nutrients in fresh manure in spite of a reas-
onable supply of litter (see Figures 12, 14, 23, and 24).

Shedding Doubles Strength of Manure—The marked superiority of shed
manure over that produced in the open lot is accurately measured by the
response of crops to each. At the Germantown Test Farm, Ohio, open-lot
manure returned a net value of $1.70 per ton as against a net value of $3.3
per ton for shed manure, over a period of 20 years’ testing. Rainwater took
toll of half the strength of the manure. For every 100 tons of manure pro-
tected, roofing netted $160. Because it is wasteful of manure, the open lot
should eventually go into the discard.

Shedding Manure Lot can be Inexpensive—By rearranging the interior of
many barns, much can be done toward producing all manure under cover.
This is especially feasible on farms carrying few livestock. To accommodate
the needs met with on strictly livestock farms, the construction of additional
shelter is advisable. Such extensions can generally be made at a minimum
expenditure by attaching a shed to the side of the barn and leaving the broad
side open. In fact, this latter feature is most desirable in order to get direct
sunlight under the shed. A simple but ideal shed of this type is shown in
Figure 13. It has a southern exposure with a 14-foot elevation at the eave,
admitting the sun’s rays fully two-thirds of its depth. The manure along the
open side is retained by a 4-foot concrete wall and the steers are kept inside
where all straw and waste roughage are put under foot. In a 6-months feeding
period, this shed (24 by 100 feet) turns aside 160 tons of rainwater.

FiGUuRE 13

WAaATER-T16HT FLooriNG Pays

Water-tight floors save manure. They pay. From a manure-saving stand-
point, no horse, cow, hog or cattle barn is safe without an impervious floor.
Laden as it is with 40 per cent of the plant nutrients in manure, urine merits
bottle-tight protection (see Figure 14).

12



Concreting for Manure's Sake—In dairy stables,

retain the urine until absorbed by the litter. Un

concrete gutters and floors
rendered water-tight with
pitch, plank floors under

less

40% of PLANT FOOD is in LIQUID MANURE
Fresh Excrement (No Litter )

Nitrogen

A

LPhog

I 47 lbs.

Lol

ﬁ/m.

}A Shahar

cows or horses are in-
ferior to earth ones.

By replacing a loose,
plank floor with concrete,
the Ohio Experiment Sta-
tion saved liquid plant
nutrients at the rate of 16
pounds of nitrogen and
24 pounds of potash per
cow per year. To restore
these losses by means of
the fertilizer bag would
cost about $3.40 at mod-

"

FIGURE 14

ern prices. Thus the
savings effected in 12
months paid for the new

flooring. Such a betterment to the dairy equipment means an added net

income of $75 yearly for a 20-cow herd.

Concrete Floor Saves in Steer Shed —Contrary to popular belief, tramped
manure in the steer shed does sustain loss of liquid. Though on a hard earth
floor and in spite of liberal bedding, manure surrenders water or liquid to
the soil. The manure is much wetter than the soil beneath—a condition that

causes the stronger cap-
illary power of the soil

to pull water from the
manure. This sapping
action has been found to
extract 15 per cent or I
ton of the yearly liquid
voiding of one steer.
Findings in a carefully
conducted test by the
Ohio Experiment Station,
using two lots of steers
(fed identical rations),
“one test on concrete,
the other on earth floor,

RECOVERY
per year per 1000 /b steer

e

AS'

1770

IMPERVIOUS FLOOR PAYS

ESTIMATED FIELD WORTH  f\5, -.

showed less plant nutri-
ents in the manure pro-
duced on the carth floor

13
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(see Figure 15). Concreting saved 6o pounds of plant nutrients having an
cstimated field value of $4.20 per year per steer—enough to pay for concreting
the floor. For every carload of cattle fed, this would mean a clear saving (after
the first year) of about $100 a year.

Pan Type of Floor for Covered Lot—In producing manure under shelter
having an open side, the lateral “creep” outward moves several tons beyond the

range of protection, To

cxreme T

4o Fie arms

A4 Fl

" ONE * CARLAAP »

+ JB-23« 5TL .

COMEATTE FPLMA 11" PELOW - SUTHOT - GRAND - LIVEL
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s ¢ CAPACITY =+
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- SECTION - AcA- u-e”

o e RAMP ** + SEGTION * p-P.”

prevent this as well as
" losses by downward
movement, a pan type of
floor construction seems
advisable. Recommended
plans, having this pan fea-
ture, appear in Figures 16
and 17, the details being
shown in the former. As
noted, the floor is de-
pressed below the imme-
diate ground level. Con-
tinuous walls confine the

Ficure 16

manure to the shed not
only on the back side but
on the open side as well.

Ramps at either end, over which the manure spreader passes lengthwise of
the shed, hold the manure in (see Figure 16).

On the outside, the

ground slopes gradually [
away from the wall, sink-
ing to the level of the
floor at a fair distance
from the structure. By
this design the manure
and its liquid are safely
bottled up, while rain-
water is kept out.

The pan-type floor is
applicable to any quarters
where livestock run loose
under shelter.

“* PAN*TYPE - FLOQOR * {N - GATTLE - BARN - -

sl aim
mm]l-\-w

Jormay ]
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Having a capacity for
2 months’ accumulation,

Ficune 17

a floor of this type affords full protection between periodic haulings during

the winter months.
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Surink THE Open Lot

The smaller the open lot is, the better. Large lots are merely huge washing
basins wherein to rinse out the easily removable constituents of manure. As a
matter of fact, most lots are two to five times larger than required for the com-
fort of the animals.

Big Lots are Big Rinsing Tubs—To have over-size lots means having no
more than a thin blanket of manure which receives a drenching with 13 inches
of rainfall in 4 months and consequent removal of the soluble, choice part of
the ingredients. On the other hand, paring down the size of the lot reduces
the volume of water that needs go through the same mass of manure. Shrink-
ing a 1/10-acre lot to one-third that size reduces the leaching water from 150
tons to 5.

Fencing out 100 Tons of Water—Lopping off a part of the lot with a fence
cuts off 100 or more tons of water. An allowance of 6o square feet of space for
each head of cattle is sufficient. Thus, a space of 25 by 30 feet will accommodate
10 cows. By bringing the fence up close around the straw pile or fodder racks,
and working the straw under foot, big savings can be made. In this way, as
much as 2 or 3 feet of depth of manure is possible. In great depth there is
much saving. However, unless the run-off of the barn roof has been taken
care of by good spouting any efforts toward saving in the barn lot are partly
defeated.

Open Lot Only a Makeshift—Even with the restricted lot, much waste of
manure goes on. Not until all rainwater is excluded by roofing can complete
protection obtain. For that reason, the open lot must be regarded as only a
makeshift—a temporary arrangement against the time when roofed quarters
for all livestock can be completed. -Reducing the open lot is one step toward
better manure; shedding on a tight floor is the next one. .

In view of the huge volume of water impounded, concreting the open lot
is a most questionable venture. It fails to get at the root of the trouble, namely,
the exclusion of rainwater from the manure. The lngical order is roofing first,
the flooring second.

15



MEASURES THAT GAFE-%UARD MANURE
A
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Barn Management After Production

The problem of handling manure after production is a large one. To get
manure on to the land unimpaired in strength requires the best of management.
Like fruit, manure is perishable. Aging saps its strength, while air and water
play havoc with its substance. To safeguard against these dangers, good man-
agement prescribes (1) prompt hauling to field, or (2) safe temporary storage.

Havrine Pronmreriy To Fierp Best

Spread on the land, manure is in its safest place. Hauling fresh manure
promptly and regularly to the field forestalls wastage by aging or weathering

1 (see Figure 20). The elusiveness of ammonia in summer and the excessive
rinsing of exposed manure in winter leave no alternative but hauling (or rigid

protection under cover).
The urgency of avoiding losses to manure makes it desirable that the

manure spreader be kept in almost daily operation. In fact, the daily plan of
work on the farm may well provide time for this duty.

Leachings Securely Trapped in Soil.—Little waste occurs in the field. What
the manure loses the soil gains (Figure 21). Leachings pass directly into the

WHAT CROP SITUA T/ONS NEED MANUFEE

NONE TO STAY TO MULCH TO NMULCH
orn (st yr. erosion summer seeding spring Seeding
of 2-year || on bare or on arnd
meadow stubble land cultipacked land TOP DRESS cereal

Fwinter cereal

orn Ilight colored up/anay

s od
A Iy befween hloty
Pevg/l in advance of plowtime

TO STRENGQTHEN || RARELY
weak seeding or7
topdress afrer || permanent
wheat harvest ||grassiand
or before wintéer

TO INVIGORAT £
internded for row crop
harve s+ arnd

Sliphear
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ground and are held securely until used by plants. In its capacity as an absorb-
ing agent the soil filters out the substances washed from the manure by the
rainwater. The capacity of the soil to hold them exceeds by several times the
total quantity carried in manure. Moreover, the action is rather rapid; for
example, ammonia is trapped within 30 minutes after entering the soil mass.

Drying a Benefit in Disguise—The rapid drying of scattered fresh manure
is a benefit. Dried manure is safe from decay or fermentation. Since decay
progresses only when a moderate amount of moisture is present, changing the
condition to either extreme (dry or wet) stops decay. A few hours of sunshine
dries the finely divided fragments of machine-spread manure, making it safe
against air losses. The shriveling of the material is merely due to the loss of
water, in the same manner that a sponge contracts on drying, and should not
be interpreted as a sign of waste. Redrying after rains in summer holds fer-
mentation at low ebb. In winter, the low temperature in the field keeps the
decay organisms dormant.

Safeguarding Old Ma-
nure in Field.— With
old manure the case is
different. If the manure
has heated or fermented
before hauling and
spreading, then drying
in the field will occasion
heavy losses of ammonia
into the atmosphere
within a period of two
days. The farmer may
resort to either or pref-
erably both of two safe-
guards in spreading old
manure, especially in
warm weather:

1. Previously mix superphosphate with it as set forth on pages 8 and 9.
It is obvious that the use of the phosphate preservative lends flexibility to the
time of spreading manure.

FIGURE 20

2. Defer spreading until just before plowing or disking, since even a small
and immediate covering of soil will catch and securely hold the loose ammonia.

Security Proved. —Evidence of the security of manure spread several months
ahead of plowing under for corn is reported by the Maryland Experiment Sta-
tion, where winter-spread fresh manure gave 12 bushels more corn than did
manure of the same condition and rate applied in April. Thus, prompt spread-
ing not only forestalled losses at the barn, but actually brought improved
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efficiency in the field. (Limitations as to soil type and other circumstances on
time of application are discussed under the heading of “Field Management,”

pages 23 to 30.

Y v i

‘whare /l.alzcﬁlnys are securely

fr&pf:‘ed by the soil

FiGURE 21

MaxkinG TEMPORARY STORAGE SAFE

Provision for temporary storage is necessary. It bridges the gap during
those periods when unavoidable conditions, such as wet field and labor con-
gestion, make regular hauling impractical or inadvisable. If direct hauling is
practiced whenever possible, only a part of the manure need be shunted into
temporary storage. Without protection, manure held a short time undergoes

severe losses (see Figure 22).

e Menaces /in Open Storage
. aa‘/?iﬂy.éy .run—,o' ; 7 Washin

i % Jrom beneath §

FIGURE 22

Substance Shrinks 6o Per Cent in 3 Months—Manure exposed to air and
water in the open loses as much as 6o per cent of its organic matter in three
or four months. Aging exacts a heavy toll as shown in a test at the Dominion
Experimental Farms, Ottawa, Canada, in which a 1:1 mixture of cow and
horse manures was piled loosely without protection above or below, with the
results as illustrated in Figure 23.

A like exposure of steer manure for 3 months at the Ohio Experiment
Station occasioned a 40 per cent loss in organic material. Horse manure has
been found to shrink 57 per cent in mass due to 5 months’ weathering. On the
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basis of a 10-ton application per acre, these amounts of shrinkage mean denying
the soil 3000 pounds of organic matter and its resulting benefits to the physical
and bacterial properties.

Half of Plant Nutrients Escape in 3 Months.—The fate of the plant nutri-
ents in unprotected manure is no less serious. Fully one-half of them disappear
in 3 months. An exposure of 2 months entailed losses of 51 per cent of the
nitrogen, 46 per cent of the phosphoric acid, and 52 per cent of the potash from
fresh manure at the New Jersey Experiment Station.

AGING WASTES ORGANIC MATTER WEATHERING WASTES PLANT FOOD

Ficure 23 FIGURE 24

Figure 24 presents findings obtained by the Ohio Experiment Station in
a trial with stall-produced steer manure that underwent weathering in the barn
lot, the losses averaging 40 per cent. On farms where manure remains outside
for longer periods, especially during warm weather, the wastage will run much
higher, easily amounting to 6o per cent of the nitrogen, 40 per cent of the
phosphoric acid, and 65 per cent of the potash. Much of this loss is of the
soluble, and hence more valuable, part of the plant nutrients.

Unweathered Manure Superior—The superior strength of fresh manure
over that impaired by weathering is well measured by the response of crops.
Fresh manure excels the altered product by one-fourth to one-half. In New
Jersey, the fresh product registered 53 per cent greater effect on crop yield
than the leached material over the 3 years immediately following application.
An advantage of $1 per ton in favor of fresh manure as against the same
manure exposed to the weather for 3 months, has been demonstrated at the
Ohio Experiment Station.

Accumulation Pen in Double Harness—Good indoor storage facilities are)
provided by the accumulation pens already discussed (p. 10). Farms equipped
with these do not require an additional structure specifically designed for
manure storage. Removal of fresh manure from accumulation pens as fast as
condition of fields and labor will permit is advisable.
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“Safe Shelter” Unit Combines Protection and Convenience~—In the absence
of accumulation quarters in the barn or shed (see Figure 25), a special storage
unit becomes necessary. Such circumstances make it an indispensable adjunct
to the stable.

2 Inside :%:7,
Temporary Storage

Ficuze 25

To fully protect manure the structure must have three features: a roof,
a water-tight floor, and four continuous walls. To be fully satisfactory, how-
ever, the structure must offer more than safe storage (Figure 26). Above all, it
must be convenient. To that end, its convenient arrangement with reference to
the stable is all-important. Lastly, it should also house the manure spreader.

3 £ssential Features in lemporary Srorage Equiprment
TR 5he/rar for Spreader

close A,

Ficure 26

What would seem to meet these combined requirements is the basic plan
sketched in Figure 27. As noted, this attaches to the barn with a coupling that
shelters the manure spreader close at hand, yet having space enough for the
passage of work horses to and from the stable. By this arrangement, the manure
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can be dumped optionally into the spreader or storage bin. The ease of hitching
to the spreader ought to encourage its more frequent use.

“* A iZirea * MANURE - sneo.ee
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Ficure 27

The open sides of the bin permit of loading from the four sides, thus
shortening the forking distance. Being of the unit plan structurally, the bin
proper may be enlarged by successive bents as needs require. The overhead
cost of storage (to cover interest, depreciation, and tax) would pro rate about
' 15 cents per ton of ma-

AT AT ER © ARRANCIMENT - - DAIRY ~FARMITEAD® - nure StOI’Cd.
RO ‘ In fitting the “safe-
[T e T shelter” plan into the
T farmstead, it seems
[..J.--m%_i logical to attach it to
e the horse stable.
By proper location of
Ficure 28 the dairy barn or hog
house they can be jointly served
by the same storage bin. See " St MmO
arrangement in Figures 28
and 29. ' g% saem
Incidentally, the joint storage i
of “cold” and “hot” manures T i
equalizes their water content e S VI
with mutual advantage. [ ] o
The use of phosphate (as set e v
forth on page 8) is especially .
urgent in connection with tem- .

porary storage. Figure 29

22



Field Management of Manure

Good management does not stop at the stable door. It extends to the field
as well. The manner of using manure in the field has much to do with getting
the full worth out of each ton.

Circumstances attending the starting of legume crops, of strengthening the
growth of seedings at a critical time, of the efficiency of small vs, heavy rates, of
protecting soil itself, of retaining water on and in soil, of unlike need for
manure on the part of different sorts of soil impose on the farm manager the
exercise of discrimination in assigning manure to field, crop, and land area.

AvrvocatioNn oF Manure To Crop SrruaTiONs

All crops respond to manuring. Some do more so than others. Crop situa-
tions affording opportunity to utilize manure are chiefly: (1) row crops, (2) ap-
plying well ahead of plowing, (3) spring seeding, (4) summer seeding, (5)
weak seeding, (6) erosion, and (7) grassland (Figure 19).

Serving Row Crops—Of the four functions of manure, outlined below, all
- operate advantageously in soil growing row crops.

1.—Loading the soil with manure preparatory to the row crop provides much
humus-making material at the opportune time; because it comes at the time of
heaviest destruction. As much as 4,000 to 7,000 pounds of soil organic matter
may be destroyed (by decay) during the season. To replace it, the input by
manure supplements the backlog of organic matter built into the soil by root
material in the sod being plowed. -

Turning the plow layer affords the opportunity of placing manure in contact
with the plow sole, the position for its efficient functioning. Here it benefits
from evenness of moisture supply and aeration, and releases its load of nutrients
in the most favorable moisture content for ease of uptake by the crop. As with
plow-sole placement of fertilizer, plow-under placement of manure capitalizes
on the favorable moisture condition at the bottom of the furrow.

2.—Water retention in the soil is swelled by the organic matter. At the
Connecticut Station, well manured land retained 55 tons more film moisture in
the plow layer of an acre during a drouth
period than did adjoining land well ferti-
_ lized, but unmanured (Figure 30). Simi-
- MORE moisture in plowlayer larly, a 32-ton advantage for manure was
due to past MANURING  had at the Rothamsted Station, England, |

3.—Coincident with its decaying, a frac-
tion of the load of nutrients brought to
the soil in manure are yielded up to the crop. Row crops are greedy consumers
of nutrients and their total uptake is large. Each bushel of corn takes from the

FiGurEe 30
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soil 1% pounds of nitrogen, % pound of phosphate, and 1 1/10 pounds of
potash. About one-fourth or one-third of the 10 pounds of nitrogen, 5 pounds
of phosphate, and 12 pounds of potash, normally in a ton of unwasted manure,
are delivered up to crops in the immediate rotation receiving the application.

4—Decay organisms, transplanted to the soil by additions of manure,
improve the digestive process of the soil, enlivening the decay of old and par-
tially spent remains already in the soil.

Apply Well Ahead for Full Returns—Applying manure well ahead of
plow time favors greater crop returns. In practice, that means starting treatment
of meadow sods (intended for corn) after hay harvest and continuing as the
volume of manure permits. Since plants in second-year meadows (2- and 3-year
meadows are the desirable and coming cropping pattern in Ohio) are responsive
to nutrient feeding, manure applied to older meadows invigorates the turf,
thereby building up a heavier sod, more go down material, and better tilth in
readiness for row crop. Because time is needed in that process, advance treat-
ment proves advantageous,

SPREADING WELL AHEAD OF PLOWING PROVES BEST
FRESH ggm.ms APPLIED CORN YIELD—Fer acre
on_3

FIGURE 31

In a test at the Maryland Experiment Station, fresh manure was placed
on four strips of sod land as follows: on one, in July; on another, in November;
on a third, in January; and on the other, in March. All strips were plowed
simultancously in April. The response of corn to the time factor appears in
Figure 31. These findings argue for getting the manure on the land a few
months ahead of corn planting.

Mulching Spring Seeding—The one best means of starting scedings of
legumes or grass is a surface dressing of manure. Its virtue lies in its physical
action of holding moisture at the ground surface enough to germinate the seed
and prevent-undue dryness and hardness of soil surrounding the seedling. -
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The less friable the soil the greater the need for the benefit to be had from
mulching. Accordingly, upland, light-colored soil occupied by winter cereal
presents a “must” situation for this measure. Barely less needy are sites of badly
degraded land being put to spring cereal and seeded.

A dressing of four loads suffices. The coarseness of division or extent of
decay are unimportant. With spring cereal, the treatment follows seeding; for
winter ones, the top-dressing may be made any time during late fall or winter.
On sites where wheat is likely to “lodge,” avoidance of the hazard requires
that the dressing be very light, or applied early, or contain much straw, or
omitted.

Aside from concern over the seeding, benefit to wheat itself may justify
top-dressing. On upland, light-colored soils of middle and southern Ohio, a
blanket of manure softens the shock of temperature change in the soil. It
insulates against extremes of temperature associated with alternate freezing
and thawing.

Mulching Summer Seeding—Experience and tests of mulching alfalfa seed-
ing made in midseason amply demonstrate its value in bringing stands through
in dry seasons. The best procedure is to top-dress immediately on broadcasting
the seed on cultipacked ground.

Strengthening Weak Seeding—An existing seeding that lacks thrift and
vigor may gain much from an application of manure after grain harvest or
before the onset of winter. It supplies potash and phosphate so necessary to the
young legume and nitrogen for the grass in the mixture. On the physical side,
the straw and substance reduces midseason temperature of ground surface, pro-
tects against crusting, ups the intake of rainwater, and stabilizes the moisture
content of the root zone.

To properly meet these several functions, six to eight loads of manure to
the acre are advisable. .

Staying Erosion.—Fragments of manure and straw placed on the ground
surface obstruct the escape of surface water. Less movement of water means
less erosion. Fields or areas lacking vegetative covering are vulnerable even
though the slope is mild. Manure on sloping land in stubble, or bare, or in
winter cereal, or in feeble sod, substantially lessens erosion and conserves rain-
water by rendering the soil permeable at the surface.

. On Permanent Grassland, Merely An Expedient—Diverting manure from

.cropland to permanent grassland is normally inadvisable. -

), It robs cropland. Being derived from crops out of the cropland area, barn-
produced manure belongs to the cropland economy.. To apply manure to per-
manent grassland takes it from cropland, where it properly belongs. Such a
system of land economy pursued over the long stretch obviously is unsound. In
proportion as one indulges in it, he departs from true soil conservation.
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However, as an expediency measure there is justification in apportioning a
liberal lot of manure to the rejuvenation of worn pastureland. Concentration
of its organic matter at or in the soil surface brings into play its physical func-
tions: mulching, moisture retention, protection of tilth, restraint of erosion,
temperature regulation—with almost indispensable benefit to the seeding. Up-
keep of established sods, being chiefly a matter of supplying nutrients, would
better come through commercial fertilizer.

ArrocatioN oF MaNure To SorL SiTuaTions

All soils profit from manuring. Some benefit primarily from one or two
functions of manure, a few unequally, while others share in all.

To the unlike capacity of soils to utilize these functions, we must look for
our guide in allocating the supply (in connection with the next five sections,
follow Figure 32).

Shallow, Sloping Land ~Shallow soil, characteristic of sloping land, needs
manure in abundance., Washing by runoff placed an extra drain on its stock of
nutrients, which under virgin condition were no greater than in any other soil
group. Sloping land combines the weakest retentive power for internal moisture
and the greatest susceptibility to run-off. Therefore, the acme of tilth is needed.
The fattening effect of organic matter from manure imparts porosity and per-
meability to the surface, lessening waste of rainwater needed for crops, and
lends sponge-like behavior to the soil body, enlarging its capacity to hold film
water. Both incorporation and top-dressing are applicable to this kind of land.

UNLIKE NEED ©OF SOILS FOR MANURE

PlIOWIGYEF e cmmmm s mnm oo me o | MIICK-PEAT £ ALY SLATS BROWN VEL BROWN
S/0P0 FOrfMeeae e vaevmnans o-t% o-r % o-2 3 L B-AT M 20-40 %5
Saprennsd ceoreases Bhaliow
Soil Prori/el.. eee o aenaanead -] k4 G 9 F 2 -, ‘,.9' -
Y ¥

| Reforie NELD of SON for MANURE ...

® Being the third digit in the standard number designating the sort of soil and now appearing
on individual soil maps of farms in SorL ConsEvaTion DistrICTs in Ohio.

Ficure 32.

Grey Flats Need All Functions—Ashy grey flats call for every function of
manure and in the maximum degree. On farms where this soil occurs with
dark land, the allocation of the stock of manure needs to be unbalanced to the..
advantage of the former by a ratio of 3:1.

This group shares with no other, a worse bracket of weaknesses: pauc:ty

of nitrogen, potash, phosphate, lime, and skimpy humus content. Tilth of the
feeblest order mark these soils, permitting imperviousness toward water and
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predisposing them to erosion, however slight the slope. The nutrient deficien-
cies may be overcome by commercial fertilizer and lime programs, but only
manure and other sources of organic matter (residues, sods) can strengthen
tilth, expand porosity, fortify against hazard of drouth, and bring about normal
“biologic life. Here top-dressing brings positive benefit to wheat, to starting of
seedings, and to young stands. Incorporation of manure yields substantial crop
response and noticeably saves water and soil against run-off.

Dark, Soils Profit from Nutrients—Although contrary to popular notion,
it is good practice to manure dark colored soils, but relatively light doses suffice.
Six tons an acre is a suitable rate for this group where the light-colored land on
the same farm is receiving 10 to 15 tons. Furnishing nutrients, especially potash
and nitrogen, account for much of the uplift experienced. Secondary value lies
in restocking with fresh organic matter and in prolonging friability and acration
already of an excellent order.

All-round Uplift to Brown Soils—To the great group of brown soils,
manure brings renewal to all functions., Their need of nutrients, of tilth
renewal, of restocking with organic matter rests about midway between that
of the grey and of the dark ones. Urgency of control over erosion and water

loss exists universally. For this purpose manure offers much.

d . Consistent usage of manure for 42
SAVED years in a balanced rotation at the
i bl 70 7ons TOPSOL Ohio Station reduced erosion 17 per
y normal usage of .
MANURE cent amounting to I70 tons an acre

(see Figure 33). Applying 16 tons of

Fk the 8 tiches of topicil i ,
¢ 8 nches of sondatl manure per acre to an Iowa soil, grow.

2 bution people ing continuous corn on a ¢ per cent
H5 o Spmer slope, saved 77 per cent of the soil
FIGURE 33 loss ‘and 63 per cent of the waste of

water.

Revitalizes Organic Soil—Muck and peat soils that become spent take
on renewed life from manure treatment. Organisms transplanted from the
manure revive decay and potash abundant in manure, meets muck’s notorious
weakness—lack of potash.

Licur Arrrications Make o Ton RErurn More

Light dosages excel heavy applications in crop returns per ton of manure.
In other words, the crop response from 10 tons spread over 2 acres proves larger
than that from 10 tons on 1 acre. With manure, as with lime and commercial
fertilizer, the all-important point is the crop increase per unit of material
employed.

At the Germantown Test Farm, Ohio, a2 1o-ton application an acre
returned $3.60 per ton of manure, as against $2.50 from a 20-ton treatment
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of the same kind of shed manure on an acre (Figure 34). The application
' " went on tobacco in a
3-year rotation of to-
LIGHTER RATES GIVE GREATER RETURNS bacco, wheat, and clo-

ver grown on Miami
o 1 - -
G ra silt loam soil, the ex-
an 1 5é) '—.d 725G CR0P RETURN - . .y
[ 207o0ns g 7 @‘ 3 @ [2ecsarai | tensive, light-colored

_ } H‘H soil of western Ohio.

) . e Among other field
[ 207o0s O e L e T e '8 ,
s X comparisons, attesting

the greater efficiency
from smaller applica-
tions, stands the 3o0-
year work of the Ohio
Experiment Station. It
shows a 24 per cent
greater net worth per ton from a 4-ton as against an 8-ton treatment in a
potato-wheat-clover rotation on Wooster silt loam soil. In other words, 100 tons
of manure used at the lighter rate returned $93 more net profit than when
spread at double the rate.

FIGuRE 34

It would seem wise, therefore, to gauge the rate of application so as to
extend the acreage covered for each crop. Good practice, then, prescribes cover-
ing thinly every available acre each year from the fixed volume of manure.

Frequent Use Makes & Ton Rerurny More

Frequent small doses are more efficient than a single large application.
The returns from a ton are greater. In this connection, findings of the Virginia
Experiment Station are worthy of note. Sixteen tons of manure applied to corn
in a corn-wheatclover-grass rotation, were compared with 16 tons divided
equally among the crops. The result was a 20 per cent advantage in favor of
the divided treatment. This strongly suggests that more than one application
each rotation is advisable. Usually two applications each rotation are ideal.

FuLL MEeasure FroM FINENESs aAND EVENNESS

Good spreading—which means fineness and even spreading—brings out
the full worth of manure (see Figure 35). In its stable form, manure is not a
finished product. Only finely divided manure can deliver up its full measure-
of efects. The modern manure spreader functions as a physical conditioner, as
well as a distributor, and vehicle. '

Machine-spread manure, being finely divided and spread in an even coat
on the ground, loses a2 minimum of ammonia gas, since it dries quickly, thus

28



arresting fermentation. Moreover, it mixes more thoroughly with the plow
layer upon being turned under.

FiGuRE 35

Securery Pracep BY Proper Prowing

Manure works best inside the soil. Tillage permits of and aids incor-

poration.

Plowing Under Usually Best—Plowing under or thoroughly disking in
after plowing fosters equally good corn growth on silt loams and heavier soil
types. For sands, safety and good action require that manure be turned under.
Top-dressing planted corn has proved least effective. Disking a light treatment
into the surface 4 inches of land being prepared for wheat, places the manure
in the best position. With grass crops, top-dressing is the only recourse, and is
also quite satisfactory on wheat where winter protection is being sought.

Proper Placement by Intermixing.—Proper placement is more than mere
Lcovering. Intimate mixing is the essential objective. The right manipulation of
the plow layer will yield a profile having the lower three-fourths well peppered
with manure fragments. This offers the greatest number of contacts between
manure and the soil. Ideal placement is achieved by disking the mass into the
soil before plowing, thus multiplying the mixing process. This procedure is
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especially advisable when turning under manure in conjunc
top growth of sweet clover or other crop material, the decay
accelerates.

REeinrorcING WiTH PHOSPHATE PROFITABLE

It is a good practice to mix phosphate with every loa
animal manures are weak in phosphorus. Likewise, all corn
in phosphorus. Under these conditions, the crop suffers
nutrient. The solution lies in adding superphosphate to the L
with manure.

“Killing Two Birds with One Stone.”—As already po.
of phosphate on manure in the stable is advisable for the :
ammonia. This manner of use does double duty; it also rais
content of the manure to the desired level. Manure supp
pounds of superphosphate (209, grade) to each ton will carr
‘the right amount of phosphorus for the needs of the immedi:
application of manure, so treated, supplies 240 pounds of
an acre.

Three Dollars Profit from One Dollar of Expense~Prc
being had from phosphate employed as reinforcement in m
Experiment Station on Wooster silt loam soil, which is repre
eastern Ohio land. In this test, 32 pounds of superphosphatc
added to each ton of stall manure, and 8 tons of manure appl
tory to corn in a 3-year rotation with results as tabulated in

Table Il.—Returns from Phosphating Manur
(Okhio Station: findings in 36-ycar test)

Crop INCREASE PER Acr

WoosTER S1LT Loam .
8 tons applied on sod for corn Corn | Wheat Clov
bu. b, bu
Stall Manure plus Superphosphate..... 34 16 212
Stall Manure, alone.................. 25 10 128
Gain for Superphosphate over Manure. 9 6. 84

* Corn, 55¢; wheat, 8oc; clover hay, $10 ton.

Although the manure itself supplied approximately 40
phosphorus to the acre, the addition of 32 pounds from the fe
profitable to each crop. Three dollars net profit were ha
expended for superphosphate.
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