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Rate of Humification of Manures.

R. H. Carr.

It has been recognized for a long time that organic matter is an important

constituent of the soil, but as to just what way it aids in crop production,

there seems to be considerable difference of opinion. Some maintain that it is

valuable only for the plant food it carries, while others value it more espec-

ially for the plant food in the soil which may be made available by its decom-

position. The following paragraph from the Iowa Station, found in the

September, 1915, .lournal of the American Chemical Society expresses the

sentiment of many soil investigators as to the value of humus, and the rate

of humification. "The organic matter extracted by alkali is of no very differ-

ent character than the organic matter of the soils as a whole. This together

with the fact proved hy Fraps and Hammer, Texas Bui. 129, that upon add-

ing organic matter to soil, at the end of a years time there is no more material

extracted with diluted ammonia than at the beginning of the period, proves

quite conclusively that the determination of the amount of humus as found by

the various methods is of no particular value in the study of a soil." This

statement seems rather unreasonable to the author of this article, since the

elements that are of value as fertilizers are locked up in most farm manures,

green manures, cotton seed meal, etc., as complex compounds and hence are

unavailable to the growing plant which must have its food supplied in a very

simple form. In well rotted manures these complex molecules are largely

broken down to simpler substances containing the same elements, but with a

different arrangement in the molecule. They are quite soluble in water and

if not leached by rains are very effective as a fertilizer compared with fresh

manure.

Therefore, since fertility is so closely related to the unlocking of these

complex plant molecules in the manures, an effort was made to measure the

rate of humification of the more common ones.

Plan of Procedure.

A clay soil was chosen that was very deficient in organic matter and was,

therefore, humus-hungry. With tliis soil were mixed different manures so
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that each double l)ox, holding aljout 1 cubic foot, contained the same amount

of organic matter. The contents of the boxes were as follows

:

TABLE I.

Box 1 contained 2 lbs. hen manure + 50 gr. CaCO^.

Box 2 contained 3.2 lbs. sheep manure.

Box 3 contained 2.4 lbs. hog manure.

Box 4 contained 3.0 lbs. horse manure.

Box 5 contained 6 . 6 lbs. steer manure + oO gr. CuCOs-

Box 6 contained 6.0 lbs. cow manure + 50 gr. C'aCO.v

Box 7 contained 4.0 lbs. horse manure + 101 gr. CaO, MgO.

Box 8 contained 4,0 lbs. horse manure + 171 gr. CaO.

Box 9 contained 4.0 lbs. horse manure + 179 CaCOs, MgCOs.

Box 10 contained 4.0 lbs. horse manure + 175 gr. CaCOj.

Box 11 contained no treatment.

On May 30, 1914. the manure, limestone and soil were well mixed and the

boxes were placed in the ground out of doors in order to approximate field

conditions. At the same time samples of the mixed soil were taken for humus

determinations. Other samples were taken on the following dates: Novem-

ber 25, 1914; February 16, 1915, after winter freeze; April 13, 1915, after a

jx-riod of quite warm weather; June 1, 1915, Octolx'r 15 and Xo\«'mber 22,

1915.

HUMTTS DkTEKM I NATION.

Effort was made to follow the course of changes brought about liy bacteria

and the weathering agencies, etc.. by determining the amount of luunus

present at the various periods. The term fnivum, as used by American soil

investigators, does not refer to the total organic matter present in a soil,

but only to that which is soluble m 4 per cent NH4OH, the calcium and mag-

nesium having been removed. The Official Method as modified by Smith was

u.sed in all the determinations. Tlie following tables give averages for the

different periods:
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TABLE 3.

Horse + 101 Horse + 171

CaO, MgO I CaO

Hu-
mus. Ash.

Hu-
mus. Ash.

Horse + 179

CaCOs,
MgCOs

9
'

Hu-
mus. Ash.

Horse + 175

CaC03

10

Hu-
mus. Ash.

Soil, manure uno.xposed.

May 30 to Feb. Iti

Feb. 16 to April 13

April 13 to .June I

.June 1 to Oct. 15

Oct. 15 to Nov. 22

Check.

. 0055

.0064

.0070

.0072

. 0090 . 0072

0085
0084 .0051

0090
0094

0048 .0078

TO

0055
0005 . 0067

0061 1

.0096J
.0066

0058 .0093! .0123

.0049 .0097

.0081 .0083' .0093

.0075

.0087

.0099

.0062

.0087

.0055| .0072

OOSir .0065

.0061

. 0069
, 0074

.0103

. 0096

. 0090

No treatment

TAHLK 4.

Pkk'>;.\t of I .v<k!;.\sk ok Dkcrkvsk in Himi-s.

lien.
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TABLE 5.

Percent of increase or Decrease in Humus.

Horse
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CoNCLrSIONS.

1. Growth of corn, other factors being constant, seems to be proportional

to the rate of humification of manures.

2. The ammonia soluble matter in cow and steer manure is not apprec-

iably increased on 18 months' exposure, but hog, sheep and horse manure

humify less rapidly and in the order named.


