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Rate of Humification of Green Manure.

R. H. Carr

Since the use of green manures is becoming a more common aid in main-

taining the fertility of the soil, many questions have arisen regarding the

availability of the plant food they contain as compared with that of foods in

artificial manures, farm manures, etc. Another question concerns the pos-

sible acidity of the soil produced by fermentation of manures turned under

when in a very green condition. The writer first became interested in the

acidity side of green manures on noting the different results in crop yield in

two parts of a 14 acre clover field. About one half of the field had been

plowed when the crop was green. The inner half had been plowed after the

crop had been left to ripen for seed. Then the whole field was put in wheat

.

The wheat and clover were a failure on the outer half, but the inner half

produced 22 bushels to the acre and also a good stand of clover was secured.

Several years passed before a good stand of clover on the outer part of the

field was obtained. Hence it was thought the soil had been soured by the

large amount of green manure turned under. A number of writers comment
on the possiblity of souring the soil by the use of green manures. In circular

10 of Iowa Experiment Station is found the following statement regarding

green manures:

"In its (organic matter) decomposition, acids may be in'oduced in con-

siderable amounts and the soil becomes acid or sour in redaction."

Ohjkct of Expkrimknt
The object of this experiment was first, to determine th(* rate of decomp-

osition as measured !)> the rate of humification and growth of crops, second,

to determine the amount of acid formed wiieti (lilTereiit green manures de-

compose.

Plan Followed

Clay soil that was verj' deficient in organic matter, or luinuis hungry,

was chosen for the experiment. The soil was placed in boxes holding ap-

jn'oximately a cubic foot and was mixed with diffcrciil green or dry manures

as follows:

Box 1, green cow pea stalks ;i,000 grams, chopped up, well mixed with soil.

Box 2, green cow pea stalks H.OOO gi'ams, layer in middle of })ox, soil above

and below.

Box 8, green cow pea stalks '.i,()(]0 grams, layer in middle of box lined with

100 grams CaCos.

Box 4, green alfalfa 2,250 grams, layer in middle of box and 100 grains

ca CO3 and soil.

Box 5, green alfalfa 2,2r)0 grams layer not limed plus soil.

Box (). green alfalfa 2,2.")0 grains, cho])ped and mixed willi soil.
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Box 7, green sweet clover 2,050 f>;rams, layer, plus 100 grains CaCO., and soil.

Box 8, green sweet clover 2,6^)0 grams, layer, not limed, soil.

Box 9, green sweet clover 2,6.50 grams, chopped and mixed with soil.

Box 10, green oats straw 2,368 grams, layer, plus 100 grams CaCO.-, and soil.

Box 11, green oats straw 2,368 grams, laj^er, not limed, and soil.

Box 12, green oats straw 2,368 grams, chopped and mixed with soil.

Box 13, cowpeas 4.50 grams stalk dried, layer and soil.

Box 14, alfalfa 450 grams, stalks dried, layer and soil.

Box 15, sweet clover 450 grams, stalks dried, layer and soil.

Box 16, oat straw 4.50 grams, stalks dried, layer and soil.

Box 17, soil only.

All the boxes contained the same weight of soil and green or dry manures

(reduced to dry bases 450 grams). They were buried Oct. 5 in a trench out

doors so that the tops of the boxes came just a little above the level of the

ground and six inches apart. It was thought the moisture conditions could be

kept more constant in this way.

Farm Management of Green Manure

In applying the green manures by the different methods, it was aimed to

imitate the following farm practices:

1. Turning under a heavy roll of green material.

2. Discing the gi'een mass before plowing.

3. Allowing the material to dry before plowing it under.

4. Applying 5 tons of ground limestone per acre.

Humus Determinations

The percentage of humus was determined, by the Smith method, w lien the

green materials were mixed and at varying intervals, A\ith the following re-

sults :

Oct. 5,
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Vegetative Tests

On May 16th corn was planted in each of the boxes and Oct. 1st the corn

was harvested and the boxes sowed with rye. The following table gives

relative growth and yield:
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Acidity Developed

In order to determine to what extent the fermenting of green material

causes acidity, tests, by the Veitch method, were run at various intervals,

with the following results:

Pounds of Limestone Needed Per Acre
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4. The rapid fi:rowtli and high yiehl of corn in oat boxes may be accounted

for partly by their high humus contents.

5. There was an increase in acidity of the soil wherever the green ma-
nure was added, the acidity being less for the disced than the undisced.

The ch'ied manures showed no appreciable increase of acid.

6. The high yield of corn in all limed boxes may be accounted for partly

by limestone neutralizing acidity produced and partly by the more favorable

condition for bacterial action and humus increase.

7. RoUing under of green manures was more effective in com produc-

tion than either disking or drying.


