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E. THORNE, Director Ohio Agricttltural Experiment Stati01t:
SIR: I have the honor to transmit herewith and recommend for publication
as a Bulletin by the Experiment Station, the accompanying manuscript entitled
"Sweet Clover."
This report is the record of a field investigation made by Mr. W. A. Lloyd
of this Department for the purpose of ascertaining the value of Melilotus (Sweet
Clover) for use as a soil ameliorant or forage crop or for other agricultural
purposes. There exists among farmers much diversity of opinion in regard to
the merits and demerits of this plant. This investigation appears to have
established conclusively the value of sweet clover as a plant useful in the
restoration of semi-abandoned land, of which there is considerable area in this
state. Incidentally, it has also been ascertained that the plant is used extensively and advantageously both for hay and pasture, although for these purposes
it is not likely to become a rival of either red clover or alfalfa.
In addition to the compilation of the testimony of eighteen hundred and
eighty-two Ohio farmers and a field investigation which has been carried into
practically every county in the state, an extensive sweet clover district in
Kentucky was visited, and, through correspondence, extensive fields in other
states were investigated. This was supplemented by a world-wide study conducted through American Consuls with various Agricultural Colleges, Experiment Stations and Agricultural Associations abroad. The results of much of
the investigational work relative to sweet clover have been summarized and the
distribution and utilization of this crop throughout the United States has been
developed through correspondence with American Colleges and Stations.
It is believed that the mass of testimony thus brought to bear on a subject
concerning which there has been so much and such widespread misinformation,
cannot but carry to the mind of the reader convincing proof of the great possibilities of sweet clover as a farm crop under certain conditions in Ohio. This
report is offered as a contribution to the Agricultural Survey of the State.
Respectfully submitted,
CHAS.

L. H. GODDARD,

Chief of Department of Cooperation.
!\PPROVED:
CHAS.

E.

THORNE,

Director.
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SWEET CLOVER
A FIELD SURVEY OF ITS DISTRIBUTION, SOIL ADAPTATION,
HABITS AND AGRICULTURAL VALUE
By W. A. LLOYD

THE FOUR ESSENTIALS OF SOIL FERTILITY

In considering the agricultural value of a soil four important
questions assert themselves:
1st. Is the soil well drained?
2nd. Does it contain an abundance of plant food in a form
available for the nourishment of the plant?
3rd. Is it rich in humus?
4th. Is it sweet?
These four factors are of fundamental importance. The soil
cannot give its best return if these questions are answered in the
negative. Failure to recognize one or the other or all of these
factors is to a considerable extent responsible for the low yield of
our farm crops. It would be difficult to say which of these questions
is most important. Indeed, their relative importance may vary
greatly in different soils. It is, however, the third question that
bears particularly on this investigation, viz: Is the soil rich in
humus?
THE VALUE OF HUMUS

By humus is meant that part of the organic matter in the soil
which has. so far decayed as to lose its original identity and which
gives to the soil its black or dark color. The peat bog represents a
soil in which there is a superabundance of humus. Most virgin
(589)
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soils are rich in humus. This applies particularly to forest covered
areas which represent the original condition of by far the greater
part of Ohio. The agricultural value of this humus content is
evidenced by the large and comparatively easy returns se-cured from
these virgin soils. It is true that under artificial conditions and
where the water supply is under absolute control, 5oils nearly devoid
of humus may be made to yield very well. However, these artificial
conditions cannot apply in any important way to field conditions in
Ohio. The good purposes which this humus or decaying organic
matter serves are well recognized by physicists.
(1) It increases the ability of soils to absorb and retain water.
This ability varies greatly in different soils. It bas been ascertained
that a cubic foot of pure sand will bold in suspension 27 pounds of
water; a cubic foot of clay, 38 pounds; a cubic foot of loamy soil, 41
pounds, while a cubic foot of a muck or peat soil will support 50
pounds. The ability of a soil to promote plant growth is dependent
to a considerable extent on its ability to take up and retain for the
use of the plant the rainfall of the region in which it grows.
(2) Humus is an important source of plant food, particularly
nitrogen. Muck soils which are made up of decaying organic matter
are high in nitrogen, though it frl:!quently is locked in unavailable
forms. The amount of nitrogen decreases as the humus decreases.
Humus also usually contains easily available forms of phosphoric
acid and potash.
(3) Humus effects an improvement in the physical condition of
the soil. Clay soils that are low in humus are stiff and refractory
and hard to work. 'l'he addition of organic matter to these soils
gives them better tilth and makes them more easily handled.
(4) The soil temperature is intimately dependent on its humus
content. It is well known that dark-colored objects absorb heat
more readily than light-colored ones, and it has been shown that the
dark color of the soil is largely dependent upon the amount of humus
it contains. Hence, we have cold soils, i. e., light-colored soils, or
soils low in organtc matter, and warm soils, i. e., dark-colored soils,
or c;oUs high in organic matter. This may mean a difference of
several days or even weeks in the ability to plow or cultivate the soil
in the spring and thus greatly affect the date of planting.
(5) Humus serves an important office in rendering the mineral
elements in the soil avallable as plant food. The experiments ofthis
Station have shown that an application of raw phosphate rock in the
form of floats, when applied to the soil in connection with animal
manure, may be almost as effective as a source of phosphorus as an
equal weight of acid phosphate or rock phosphate after it has been
chemically treated to make its phosphoric acid available.
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(6) Humus affords a favorable medium for the propagation of
useful bacteria.
From the above it is apparent how important it is to have a
plentiful supply of organic matter in the soil. The effect of an
application of animal manures to some soils has sometimes seemed
to increase their productiveness in a way that is out of proportion to
the amount of actual plant food contained in the manure. That soils
under cultivation lose in the amount of humus they contain is well
understood; the rapidity of this loss being dependent upon the systems of management of the soil and the physical aspect of the land.
The loss is, of course, much more rapid in areas that are under
continuous cropping or where steep hillsides are under cultivation.
Under these latter conditions the narrow valleys along the streams
are usually fertile and rich in humus, while the adjacent hillsides
are sterile and deficient in humus.
There are few situations in the state where careful attention is
not necessary to maintain an abundant supply of organic matter in
the soil. This is particularly true in the southeastern part of the
state. Here both the systems of crop farming practiced, to which
much of the section is poorly adapted, and the topography of the
country have contributed to the depleting of the soil of its organic
matter. The once fertile hilJsides have become unproductive and
barren fields and are gullied and washed because of a lack of vegetable
matter in the soil to bind and hold them.
While there are, strictly speaking, few or no abandoned farms
in Ohio, there are on thousands of farms in the state abandoned and
semi-abandoned fields that should be and can be restored to productivity and profit. Speaking of the hill land problem particularly,
the one thing needed above all others is the building up of the hum us
content of the soil. Of much of this land there is little left other
than the "raw material," the disintegrated rock, the mineral
elements only.
THE SOURCES OF HUMUS

There are two important sources of organic matter which are
usn tlly relied upon by the farmer in his farm practice. These are
animal manures and so-called "green manures" or crops grown for
the purpose of plowing under. There are few farms that produce
or can economically procure sufficient animal manure for this purpose, and throughout the farm crop belt of Ohio there are a number
of crops used in rotation or as "catch crops" that are grown primarily or incidentally for this purpose. Among these are rye,
wheat, buckwheat, soybeans, cowpeas and red and mammoth clover.
These crops divide themselves into two classes: one of which returns
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to the soil nothing that it did not take from it, and another class
which by reason of its ability to gather nitrogen from the air and
store it up in its roots, adds to the fertility of the soil. This
great family of plants, the legumes,.includes the locust among the
trees, the red bud among the shrubs, the alfalfa and red clover
among the tame plants, the sweet pea among the flowers and the
Melilot (sweet clover) among the wild plants.
The superiority of these nitrogen-gathering plants as green
manure is well recognized; the wide use of red clover for this purpose has been of incalculable value to the farmers of the state, and it
should be used much more extensively and more effectively than it
is. But the hill farmer is quite largely precluded from the use both
of animal manures and of the ordinary forms of green manure in the
restoration of his abandoned acres. The small manure supply of
his farm is needed for his corn crop, and neither rye nor red clover
will thrive under the conditions that we have mentioned.

Fig. 1.

A, badly eroded red clay field in Washington County.
Sweet clover will help restore these "lost acres".

A GOOD HUMUS-FORMING PLANT NEE;DED

The scene shown in Figure 1 is from a photograph of a badly
washed field in Washington county. The fundamental thing necessary in situations such as this is to get something growing on
them; some plant that will withstand adverse conditions and by
binding the soil and adding to its humus will make it possible for
other and more valuable plants to get a foothold and complete the
work of restoration. Considering that there are thousands of other
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fields as bad as the one shown in the cut, scattered through nearly a
fourth of the counties of the state, it seems to present a problem
worth while. Cultivated plants, by reason of their long adaptation to
artificial and highly favorable conditions, are poorly suited to cope
with situations like these. The plant then that is to assist us in the
solution of our problem must be sought among the hardy wild plants
which show ability to withstand, or even partiality for, such an
unfavorable environment. In a ditch by the roadside near where
the photograph shown in Figure 1 was taken, where the surface soil
had been washed away and where the exposed sub-soil was baked
and hard, there was growing a plant, green in its leafy luxuriance,
five feet high and nearly as much in cir.;umference. Nothing else
was green near it. It seemed to be placed in its adverse situation
to answer the question asked by the forsaken hillside field.
SWEET CLOVER DESCRIBED

This plant, projecting itself into situations where nothing else
will grow, is common throughout Ohio and is known variously as
J\Ielilot, Bokhara, Giant Clove1·, Wild Alfalfa, but most commonly as
Sv..-eet Clover. '"£his name "Sweet Clover" is really a misnomer as
it belongs to a tribe distinct from the Trifolium or clover. It does
belong, ho\vever, to the same leguminous family of plants and is
closely related to both clover and alfalfa. In early growth it much
more resembles the latter plant, it being very difficult to distinguish
one from the other. The leaves of sweet clover are usually more
broadly ovate than those of alfalfa and as a rule the foliage is less
dense. It is easily recognized when in bloom by its peculiar sweet
perfume, though in its early growth this is not so pronounced except
when the plants are dried. Its original home is supposed to be
Bokhara, in Asiatic Russia. It has for centuries been common
throughout Europe. The following botanical description is from
Britton and Brown's Flora of the Northern States:
Melilotus JUSS. GEN. 356. 1789.
Annual or biennial herbs, with 3-foliolate petioled leaves, dentate leaflets,
their veins commonly ending in the teeth, and small white or yellow flowers in
.slender racemes. Calyx-teeth short, nearly equal; standard obovate or oblong;
wings oblong; keel obtuse. Stamens diadelphous; anthers all alike. Ovary
sessile or stipitate, few-ovuled; style filiform. Pod ovoid or globose, straight,
indehiscent or finally 2-valved. Seeds solitary or few. (Greek, Honey-lotus.)
About 20 species, natives of Europe, Africa and Asia. Flowers white;
standard a little longer than the wings. 1. M. alba. Flowers yellow•
standard about equaling the wings. 2. M. ojjicitzatis.
1. Melilotus alba Desv. White Melilot. White Sweet Clover.
Melilotus alba Desv. in Lam. Encycl. 4:63. 1797.
Melilotus vulga1-is Willd. Enum. Hort. Berol. 790. 1809.
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Erect or ascending, 39-100 high, branching, glabrous, or the young twigs
and leaves finely pub_escent. Leaves petioled, rather distant; leaflets oblong or
slightly oblanceol~, serrate, narrowed at the base, truncate, emarginate or
'
rounded at the apex, 6 in.
-10 in. long, 2 in.-5 in.
wide; stipules subulate;
racemes numerous, slender,
)
2ft.-+ ft. long, often onesided; pedicels 1 in. long
or less; flowers white;
standard slightly longer
than the wings; pod ovoid,
slightly reticulated, glabrous, 1,% in. long.
In waste places, frequent throughout our area
and in the southern states.
Adventive or naturalized
from Europe, and native
also of Asia. Called also
Honey-lotus, Cabul, Tret"
or Bokhara Clover. Leaves
fragrant in drying, as iP
other species of the genus.
June-Nov.
2. lJielilotus officinaliJ
(L) Lam. Yellow l\'felilot
Yellow Sweet Clover.
Td.folium
lJielilotus
officz"nalis L. Sp. Pl. 765.
1753.
lJielilotus
officina/is
Lam. Fl. Fr. 2:59+. 1778.
Resembling the preceding species, but the flowers
are yellow.
Standard
about equaling the wings
and keel; leaflets oblong,
oblanceolate or oval, serrate, the apex rounded, not
truncate; pod about 2 in.
long, with irregularly reticulated veins, often slightly pubescent with appressed.hairs.
In waste places, frequent throughout our area.
and in the southern states.
Adventive or naturalized
)JJ:LJI.OTt.::; ALlLL
from Europe. Nath·e als(}
of Asia. Summer, bloomFig. 2. Melilotus Alba.
ing later than JU. alba,
~here the two grow together in southern New York.
Old English namesBalsam-flowers, H~rt's-clover, King's-clover, King's Crown, Heartwort.

SWEET CLOVER

595

Melilotus Indica (L.) All., introduced on ballast about the seaports, and
an exceedingly abundant weed in the Far West. May be readily distinguished
from this by its much smaller yellow :flowers.

As indicated in the foregoing description, sweet clover is an
introduced plant in America, though the time or method of its introduction is not definitely known. It was found in colonial days in
Virginia, being mentioned by Gronovius as Melilotus jlore, albo
frutisceus, odorejlortz'oriin his "Flora Virginica" which was published
in 1739. From its wide distribution throughout Europe it is probable that it was accidentally introduced at many points of settlement.
Within the past fifty years it has been distributed to a considerable
extent commercially, particularly in the South. One firm in Alabama
for a number of years following 1877 sent out from five to twelve
thousand bushels of seed annually, its shipments reaching almost
every part of the South. In the North it is distributed from Maine
to Washington. Until recently there has been comparatively little
commercial distribution in the North, but it has followed the great
trunk lines of railways across the continent and has spread out along
the improved highways where it has probably been brought in road
material and along the unimproved roads it has been carried by the
mud on the wheels of vehicles. Some railways, particularly the
Baltimore and Ohio, have made quite extensive use of it in retaining
embankments along the right-of-way. Its commercial distribution
in Oh1o has been almost exclusively by apiarists, the plants being
highly esteemed as bee pasture. There are many localities in
Ohio which have a popular tradition of some "bee man" who
scattered the seed along the highways. Until within the past few
years it has been impossible to secure seed through the usual channels of trade. Most large seedsmen, however, are now handling it.
So far as we can discover there are only two species of this plant
found to any extent in Ohio. Aside from its common habit of growing along the highways and railways it is found in commons about
towns, in railway yards, on overflow lands, along streams, on ditch
and canal banks and generally in waste places. It is commonly
referred to as a weed.
SWEET CLOVER NOT A NOXIOUS WEED

Webster in the new International Dictionary defines a weed as
"Any plant growing in cultivated ground to the injury of the crop or
the desired vegetation, or to the disfigurement of the place."
Professor L. H. Bailey, of Cornell University, defines a weed as "A
plant that is not wanted. There are, therefore, no species of weeds,
for a plant that is a weed in one place may not be in another."
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Sweet clover does not come within the definition by Webster, as,
referring to the table on page 598-9 of the eighteen hundred and
eighty-two reports, sweet clover is found in cultivated fields in but
182 cases. It is referred to as a pest in but 115 cases; however, in
but 14 of these is specific information of its injury pointed out. Nor
can it be said to be a disfigurement, for not only its leaf and flower
but, to most people, its fragrant perfume add to the beauty and the
charm of its surroundings rather than otherwise.

Fig. 8. s.:Veet clover growing on shaly roadside bank near Wooster,
Wayne Co. The plants are serving a good purpose in retaining the steep
bank and add to the charm of the rural scene.

The definition by Baiiey is more comprehensive and by it sweet
clover and corn may each be weeds or highly valuable plants, according to their situation: Sweet clover may occasionally be a weed in
an oat or wheat field and corn may likewise be a weed in an onion
field. The term "weed" then being purely relative, it matters little
whether sweet clover as it occurs along the highways be considered
a weed or not, as _this will depend largely upon the disposition and
the outlook of the individual. However, it does not. matter what it
is considered in its wild situation if it can be shown to be a plant of
value in other situations. In the sense that Canada thistle, wild
lettuce, wild onion, plantain and horse nettle are considered weeds,
it is not a weed at all. If this tall, branching sweet clover plant,
growing so luxuriantly in the hard clay of the roadside ditch, can be
transplanted from the roadside where it is probably not wanted to a
not dissimilar situation in the field where it is certainly needed, it
will at once lift itself out of a possible weed class and become one of
the most useful and -b eneficent of plants.
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Fig. 4.

Root system of sweet clover (Melilotus Alba)
at end of second season's growth .
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S"':OPE OF THE INVESTIGATION

To ascertain the distribution of the plant in Ohio and to learn
of its soil adaptation and agricultural uses, an iny_uiry was addressed
to 3,000 Ohio farmers, distributed throughout the 88 counties, and
reaching almost every township in the state.
These inquiries
included the followix.g questions:
1. Is sweet clover growing in your locality?
2. Is it growing along the roadside, in cultivated fields or in
pastures?
3. Do you know of its use as a pasture?. . . . Hay?. . . . Green
manure?.. . . Otherwise? ....
4. !n your opinion has the plant any agricultural value?
To these 3,000 inquiries there were received 1,882 replies, which
are tabulated in the following table.
TABLE I.

Distribution, uses and value of Sweet Clovet as ascertained
from Ohio farmers.

I

County

Where found
For what used
No.
Agr'I Agr'l
Ino_cuof
F'nd Road- Culti- Pa'- Pa,.
Fer- value value Pest ~~~~n
plies
side vated J~~ ture Hay tilizer ves
no
alfalfa

::e-

-------1·------ -------------------Adams ............... .,.20
Allen.................
19
Ashland..............
5
Ashtabula
34
Athen'....... .... .... 43
Auglaize . .. .. .. .. .. ..
20
Belmont .............. 33
Brown................. 17
Butler................
24
Carroll................
8

gr:r\~~~~~~.:.... ...

~~

Clermont.... .. • .. .. ..
Clinton.... ... ..... ..
Col tt mbiana .. . . • .. . ..
Coshocton .. . .. .. .. . .. .
Crawford .. .. . .. . .. .. . .
Cuyahoga............
Darke..................
Defiance...............
Delaware..............

37
24
39
18
24
23
2'Z
33
37

Fairfield...... . .. .. . ,
Fayette...............
Franklin .. .. .. .. .. .. ..
Fulton. ..... .... .. ...
Gallia ..... .... .... .. ..
Geauga.... .... ........
Greene ...... ...... ....
Guernsey.... . . . . .. .. .
Hamilton..............
Hancock..............
Hardin................
Harrison .. . .. .. .. . . ..
Henry...... .........
Highland........... .
Hocking...............
Holmes...............
Huron.................
Jackson................
Jeffer<;On .. . ..
Kno;s:...... .... .... ....
Lake............. ....
Lawrence. .. ...... ....

16
13
39
14
23
17
26
24
33
12
42
25
3
24
1
6
22
10
14
30
15

Erie...................

18

19
18

3

18
40
20
31
14
23
4
23

32
33
19
13
11
24
21
15
32
36
17
15
12
39
13

20

10

19

17
32
ll

36

21
3

23

I
4
20
10
13
26
13
1

15
18
3
14
40
20

1
1

22

7

2i

6

29
14

30

33
16
9
11
24
21
15
32
36
17
15
12
39
13
20
10
19
17
32
11
36

21
3
21

'4

20
10
13
26
11

9
2
2

2

1
9
3

3
3

4
4.

5

3

6
1
2

4

H

3

2

6

12
3
2
1
7

19
2
5
2

10
2.

z

2

7
2

4

4

1
2
3

1

1

2
7
5

12
5
1
3
2

5
6
5

6

i

il

~

~

1
2

i

2

i

3

6

4
1

2
6

i

3
1

~
3
9

i

2
4

2
1

5

6
4
1
9
3
4

2
9
3
2
1
1
7

8

2

4
2

i
i

18
J3

2

9

2

8
4
5
3

33
6
19
8
13

4

13
11
22
7
6
8
17
13

2

6
8
4

3
3
4

5
3

8

6
3
2

2
3

2

§

2

8

20
20

11

6

5

21

9
4

9

12

~

12

23

4
2

2
6

6
4

20

6

3

3

1~

3

4

~

1

5
3

3

4

12
4
8

1

1

1
2

8

2

2

i

5

15

.
3

1

3
3

i

2

4

11

5
5

10

1

7

10
3
2
2

4
4
4
3
4
8
2
4
5
8
9
8

5
iJ

5
6
2
4
1

1
2
2

i

2
2
2

2

i;
4

2

1
2

7

i

2
2
4

2

2
2
5
4
12

i

2
2

3

2

i;

i

3

2

2
1

5
1

3
2
9
2
i
2
1
I" 1
I
1
------------~--~--~--~---------~--~--~--~--~------2

2

I

2

1

4

ltl
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TABLE !-Continued.
Where found
County

Licking ••• ...... .....
Logan.................
Lorain.................
Lucas .. .... ...... ...
Madison..............
Mahoning ... ... ......
Marion................
Medina....... .... ...
Meigs..................

Total. • · · .. .. . . .. . . . .

I I

re~

Pas- PasFerplies F'nd Road-\Culti-1
side vatcd J~1';[, ture Hay tilizer

41

53
25
4
14
9
9

49

28

~~~;~r::::::: :::::::::: ~~

Monroe...............
Montgomery...........
Morgan................
Morrow................
M\lskingum . . . . . . . . . . .
Noble.............. ..
Ottawa .. .... .. . ....
Paul<ling........ .. .. .
Perry..................
Pickaway .. .. . .. . .. . .
Pike..................
Portage...............
Preble. . . .. . . .... .. ..
Putnam...............
Richland . . . . .
Ross...................
Sandusky..............
Scioto..................
Seneca.............
Shelby.................
Stark..................
Summit...............
Trumbull . . .. . . . .. .. . .
Tuscarawas...........
Union..................
Van Wert.............
Vinton.................
Warren......... .... ..
Washington...........
Wayne......
Williams........... ..
Wood,..... ....... ....
Wyandot ...... .... ....

For what used

No.

of

5
29
9
21
28
8
17

13

3
24
4
31
28
26
16
44
16
7
15
11

16
21

11
23
11
31
4
15
38
32
12
28
28

41
53
24
4
14
6

9
44
22
17
23
3
28
6
19
28
8
16
13
3
22

4

16
27
24
16

4i

15
6
15
11
9
18
6
13
11
27

41
53
24
4
14
6
9
39

22
17

3
2
28
6
16
28
3
16
11
3

20
4

11

27

23
16
44
16
4
7
18
6
13
11

11

21
11
28
25

27

9
10
6

i

i

2

2

i

i

6

7
1

7
1

2

3

8

34

i
5

1i

4

i

2
1
1
4

11

3

5

5

7
1
5

1
2
18
3

i

2

i

6
1

4

1

4

i
i

i

19
2
2

2
4

i
i

i

1

1

3

2

1
3
2
3

2

4

i

4

1

3

1
2
2

1

10

3

8

13
3

1
3
1
10

3
15
3

2

4

1

2

4

4
8

2
1
6
1
8

6
1

11

4

28

4
16
1

15

27
4

9
36
23

4
10

2
1

5

2

1

4

6
4
i

3

4

2

3

2
1
13
1
3
3

3
2
3

5

2
1
2
6
7

7
5

Inoculation
for
alfalfa

~ft~!
~:;~~
Pest
yes
no
31
33
1
8

I
i
26

1

1

3
13

2
2

3

2
2

9
4

1~

5

+
6

4
3

§

2

20
12
4
28

4
10
9

6

6

1
6
1

11
5
12

2
2
1

14
2
4

12
1
2

2

15
3

2
4

2

6
18
18
1
14

7
5

4

9

27

7
7

4

3

14

9
11

2

1
5

2
2

1
2
3

1
3

13

3
1
1

2

3
i

1

4
2

4
4
5
1

2
1
1

i

i

i

1

2

i

i

1

i

1
1
1

J.882 1.6291542182 260 zm1l25 295 933 3z6ll5i-65-

The table shows the plant to be growing in every county of the
state. It was found as a roadside plant in 94.6 percent of those
reporting it, in pastures in 16 percent and in cultivated fields in
11.2 percent. Considering the form in which the questions were
put and the replies tabulated, this may indicate a higher percent of
discovery in pastures and cultivated fields than actually exists.
Where the second question, "Is it found along the roadsides, in cultivated fields or in pastures," was answered simply "Yes," all three
ways were checked. A little investigation of a few of these cases
leads us to believe that this may not always have been the intent of the
writer. If, therefore, all those replies be excluded except such as
indicate definitely where the plant is found, pasture is only indicated
60 times and cultivated fields 27 times, or 3.7 percent and 1.6 percent,
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respectively. The subsequent field study indicates that this is
much nearer the truth; 15.8 percent of those reporting it speak of
this plant as valuable for pasture; 7.7 percent as valuable for hay;
and 18.1 percent as valuable for green manure. In 933, or 57.3 per~
cent of the cases reporting the plant, it is spoken of favorably; 20
percent speak unfavorably of it and 7 percent consider it a pest.
In connection with these formal replies 288 letters were received
giving further detailed accounts of personal experience with the
plant. The following is a brief abstract of a few of these letters,
arranged by counties and subjects. The number given with each
abstract corresponds to the number given to the letter in our files.
They can be examined by anyone interested.
WHAT OHIO FARMERS THINK OF SWEET CLOVER
SOIL ADAPTATION

Adams Co. 144, West Union. Sweet clover will grow on any soil in
this county. It grows on clay banks and on roadsides where nothing else will
grow. I have seen it as high as 7 to 8 feet along the road.
Adams Co. 146, West Union. It is found along the roadsides and streams.
Does not make much headway in fields that are pastured or mown.
Adams Co. 148, Rarden. It is an excellent plant to stop washes.
Athens Co. 150, Albany. Sweet clover grows readily here on all land
that is barren of other grasses. It seems to do well even on shaly points.
Athens Co. 151, Athens. I think there are eight different soils on this
farm. Bokhara Clover grows on all of them but one-white oak soil.

Fig. 5.

Preventing a whit'e clay bank that overlies a "coal blossom" from
slipping into the roadway (Athens Co.)

Athens Co. 153, Nelsonville. Sweet clm·er grows along the roadside, ill
cultivated fields and in meadow lands along the Hocking river where it is
carried in by flood waters. I cannot get too much of sweet clover on my lands.
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Butler Co. 142, Oxford. It is a pest in oats. I have seen it growing so
profusely and so rapidly that it smothered out a field of oats.
Clermont Co. 38, Batavia. I sowed 25 lbs. of seed in March, 1909, in
ditches on a hillsidt- pasture. It all died out in September, 1910, but ~arne up
ten times thicker this spring (1911) than it did when I sowed it in the ditches.
They are gradually filling up. It grows along: roadsides and fences which are
110t mowed each year. Also found along creeks and in stony places.
Clermont Co. 137, Bethel. Sweet clover grows l:.long the limestone roads
and in the hill lands where there is limestone in the soil.
Clermont Co. 136, Bethel. I have seen very little of it growing in the level
portions of Clermont county, but find that it grows in the rougher portions of
the county where there is lime. It grows luxunantly in Hamilton county; have
seen it growing iu stone quarries between 1.he ledges of rock; in one instance
at the end of the city between the street car tracks on a comparatively new
macadam road.
Clinton Co. 133, Martinsville. It has spread along the roadways of the
county, along the ditches and streams and grows well on black elm and maple
land.
Crawford Co. 131, Bucyrus. There seems to be no soil so good or so poor
that it w~llnot thrive on it.
Defiance Co. 129, Hicksville. It is distributed along the roadsides and
sometimes grows in field-, and waste places. It has practically tal,en possession
of ::tll vacant lots and roadsides that are not pastured or mowed but does not
grow in any cultivated crops such as corn and potatoes or in pastures where the
o.tock can get at it \vhile it is young.
Deti<tnce Co. 128, Defiance. Sweet clover ha» been seeued along the roadside,, mostly by hauhng gravel for the roads from the creeks. The roads are
literally covered with it. The plants mature along the roadside and passing
;•ehicleo. in muddy weather carry the seed sometimes to a great distance.
Erie Co. 117, Venice. It grows along Sandu>.ky Bay and fields adJacent to
it and along roadways and in heavy clay soils.
F<tyette Co. 115, \Vashington C. H. It grows along the railroad tracks
and on gravel banks.
Franklin Co. 116, Canal Winchester. Sweet clover is scattered over this
.entire neighborhood along roads and ditches. No ground seems too hard or too
poor for it to grow. After it grows in one place for two or three years, bluegrass comes in and takes hold and does good.
Franklin Co.
111, Brice. It grows freely along roadsides and creek
bottoms.
Franklin Co. 112, Westerville. Sweet clover grows very common in this
locality along roadsides and in old brick yards, commons and river bottoms
where the soil has washed off, on black loam, clay, slate or limestone provided
it is barren of other vegetation.
Geauga Co. 110, Burton. I find it growing freely along roadsides and in
some pastures.
Hamilton Co. 164, R. D. 11, Cincinnati. It grows along the roadsides and
in stone quarries and in ground recently filled in, and in banks where there is
lime in the soil. I regard sweet clover as a forerunner of bluegrass along the
roadsides where grading and fills have been made.
Hamilton Co. 159, Mt. Healthy. Sweet clover is growing generally
throughout Hamilton county.
Harrison Co. 156, Cadiz. It bas been growing for 30 years along the
roadsides in this county.
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Harrison Co. 155, Cadiz. It grows best where there is plenty of lime '!long
the pikes.
Holmes Co. 1, Brink Haven. It is growing along roadsides and along the
river.
Huron Co. 97, New London. Sweet clover is growing generally througl>
out the county on all classes of soil.
Huon Co. 95, North Fairfield. It is growing generally throughout the
county along roadsides.
Jackson Co. 94, Coalton. Sweet clover in Jackson county is growing
along lime pikes and railroad embankments but does not spread in any other
direction on account of the soil in the county being generally acid. I sowed 10
acre;, several years ago but failed to get much clover on account of acidity of
the soil.
Lickiag Co. 93, Pataskala. It grows generally throughout Licking county.
Licking Co. 92, Newark. It grows generally over the cotmty, particularly
along the beds of streams, growing in the gravel ill the Licking river bed, also
on gravelly knobs and along the highways that have been gravelled.
Licking Co. 90, Newark. It is very common in Licking county, especially
along such roads as are gravelled from the Licking river and its branches. It
likes barren places, but does not grow in cultivated ground to any extent. It
seems to hug the highways, probably because it is rolled down and covered by
the wheels, and seems to do well among the yellow sandstone rocks; also 011 a
stift, hard clay where nothing else would grow. It grows on sand and gravel
and in black soils.
Logan Co. 81, Rushsylvania. It grows on very thin, run-do~vn soils.
Logan Co. 80, R. D. 4, Bellefontaine. It is growing in pash1res where
seed was brought in by overflow. It has never become a weed in these pastures
as it is always kept down by stock.
Mercer Co. 76, Celina. It is growing along the railroads and high ways.
Grows very little in pastures.
Meigs Co. 73, Pomeroy. It is found to some extent in cultivated fields, in
bottom land and along the roadsides.
Medina Co. 72, Brunswick. It grows freely and rankly along most of the
travelled roads, particularly in a gravelly location.
Marion Co. 71, Owens. It grows along the railway right-of-way, along
highways and in fertile spots.
Mahoning Co. 70, Lowellville. Sweet clover was introduced 30 years ago
but exists only in a few isolated spots. It has not spread either in cultivated
fields or in pastures. It is found in a limestone quarry near Youngstown, also
along rail ways and roadsides.
Montgomery Co. 67, Germantown. It is found along roadsides and stl earns.
Peculiar to creeks and gravel beds.
Morrow Co. 66, Cardington. It was introduced in my vicinity 20 years
ago. It is scattered along roadsides and is now distributed along the roads for
miles in every direction. .Has got into streams and grows wherever the seeds
are washed by the water. It grows well in a clay, gravelly or washy soil,
wherever the subsoil is dug up and exposed.
Muskingum Co. 64, Zanesville. My farm is located on the Licking river;
bottom land subject to overflow one to three times a year. Sweet clover grows
luxuriantly all over the bottom land.
Muskingum Co. 61, Norwich. It grows on any kind of soil but thrives.
best on limestone soil, and is luxuriant along roadsides and creek banks.
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Muskingum Co. 61, Adams Mills. Sweet clover grows all over the bottom
lands and is also found on the hills.
Musldngum Co. 59, Adams Mills. It grows along the Muskingum river
bottoms along the south line of Coshocton county, on roadsides, gravel pits, and
is spreading over sandy lands, waste overflow lands and river bottoms.
Paulding Co. 54, Paulding. It will grow on heavy clay soil where nothing
else can subsist.
Picka.way Co. 53, Williamsport. Sweet clover is growing along public
roads and commons and along creeks and gravel bars which have been overflowed.
Pickaway Co. 52, Circleville. I have a 100-acre farm in Darby bottoms.
Sweet clover is a great pest with me. Very troublesome in rotation. Sometimes sweet clover comes up so thick in the hay that it is of no account. Last
summer I mowed five acres and let it rot on the ground on account of sweet
clover.
Portage Co. 49, Wayland. Where a plot of ground was scraped out for a
factory site sweet clover started in the red clay and grew quite vigorously
the first year, completely covered the ground the second year and the third year
there came in a very nice bluegrass sod.
Preble Co. 47, West Alexandria. It grows along roadsides and waste
places, occasionally in pastures. Does not bother in cultivated fields. Will
grow on the poorest soil.
Ross Co. 43, Chillicothe. It is growing along roadsides, in pastures and
along fences.
Ross Co. 44, Chillicothe. It is growing along creeks and roadsides.
Ross Co. 42, Roxabell. I do not think it grows very readily on freestone
land. I can point out one section of the county where you can pass wholly out
of its range in a very few minutes riding in a buggy. The only reason I can
give is a lack of lime. One place it grows on the north side of a gravel limestone pike and makes no growth on the south side. The wind blows the seed
and the limstone dust to the north side.
Ross Co. 40, Linden. Sweet clover grows along the roads very profusely,
and crawls into the fields at every opportunity. Bothers somewhat in cultivated
:fields.
Ross Co. 39, Chillicothe. It grows quite common on loose soils in the
vicinity of streams.
Ross Co. 38, Frankfort. It grows along creeks and waste places, along
roadsides and to a slight degree in roadside pastures.
Sanuusky Co. 37, Fremont. It is growing along roadsides and in poor
placeb.
Sandusky Co. 36, Gibsonburg. Sweet clover is distributed generally over
the county along roadsides, occasionally in cultivated :fields and rarely in
pastures.
Seneca Co. 18, Tiffin. It is found along slopes and cuts in hills; along
railways and roadways on thin sand, poor clay and gravel. The county surveyor and engineer has observed it growing all over Seneca county. It is of
value in retaining embankments.
Sheloy Co. 24, Sweet clover is growing on barren, blue clay hillsides,
and is very rank along roadsides and in pastures. It also grows along canal
banks and cuts in hills where nothing else will grow.
Shelby Co. 23, Plattsburg. It grows best where the top soil has been
removed. It is a valuable plant for stopping washes.
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Stark Co. 26,_Ft avarre. It is found growing along roadsides and along the
railroads and in a few pastures.
Stark Co. 25, Alliance. It grows on heavy clay soils along highways and
railways, and is peculiarly adapted to heavy clay soils where the top soil has
been removed.
Trumbull Co. 28, Wo.rren. It is growing generally along roadsides and
along Rocky river in Medina county.
Tuscarawas Co. 30, Canal Dover. It grows on gravelly places along railways in the vicinity of Canal Dover.
Tuscarawas Co. 29, Dennisou. It is growing along the B. & 0. railway
tracks, also along the gravelled pikes parallel to the tracks.

Fig. 6.

Sweet clover in the bottom of a sandstone quarry 20 feet below
the surface (Cuyahoga County).

Union Co. 32, ~ilford Center. It is growing along roadsides, in cultivated
fields and to some extent in pastures.
Vinton Co. 34; New Plymouth. It grows best on gravelly and stony
ground, around stone quarries and sand banks and along the sides of the road.
VanWert Co. 33, Convoy. It grows along the roadsides, also in old stone
quarries 30 feet below the surface.
Warren Co. 3, Waynesburg. It is growing where there was a large
admixture of coal ashes in railroad yards. Also in a. cut in the road where
there is a shale bank and no soil fertility whatever and no other vegetation
within ten feet of it.
Washington Co. _ 13, Cutler. I sowed three acres to sweet clover in the
spring of 1911 on three classes of soil-red clay, white clay and a gravelly
knob. I got a good stand of sweet clover on the red clay but nothing elsewhere.
Washington Co. 14, C~nter Belpre. Sweet clover has been growing for
four or five years along a barren roadside and now there is a fine set of bluegrass
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Washington Co. 11, Coal Run. It grows well on red limestone soil.
\Vashington Co. 10, Vincent. It grows on the red ground in this section.
The red ground is red clay with iron in it, on which it is difficult to get other
~lovers to grow. Will also grow on the red limestone soil. It has been growing
bere for 20 years.
Washington Co. 7, Vincent. Spreads along the roadsides and railroads.
It has never spread into cultivated fields or pastures.
Williams Co. 4, Stryker. It was sowed along roadsides more than 30
years ago, and has spread all ovet' the county from this seeding.
Wood Co. 5, North Baltimore. It has been growing in my garden for
more than 30 years but has never spread to adjacent fields.
Wyandot Co. 17, Upper Sandusky. Sweet clover grows very common
throughout the county, mostly along roadsides, small creeks and in some
cultivated places.
Wyandot Co. 16, Upper Sandusky. It grows on practically all soils in
Wyandot county. I have never noticed it spread from roadsides to adjacent
fields. It is particularly adapted to stiff, tenacious clay soils. Bluegrass
usually follows sweet clover after a few years. The roots and i.ops prevent
many mean washes.
WyandotCo. 15, Kirby. It grows along high banks and creek banks, and
seems to thrive well on thin soils.
SEEDING AND HARVESTING METHODS, METHODS
OF ERADICATION, ETC.
'

"'

Athens Co. 151, Athens. I first seeded to sweet clover in the fall, with
fairly good success. I sowed it with the wheat.
Athens Co. 149, Carbondale. I have sowed it with oats and had a good
stand and also some on wheat ground and harrowed it in April, on heavy
clay soil, but had not a very good stand. I have cut it when in blossom and
killed it.
Adams Co. 149, West Union, R. D. 5. It is a great plant to seed if you
can once get it started, as it soon seeds the ground. It should be harrowed in
each spring to cover the seed. Is a good plant to sow in washes.
Butler Co. 160, Hamilton. It does not produce seed the :first year.
Clermont Co. 141, New Richmond. There is no standard bushel for sweet
clover. The seed does not germinate well. It should be seeded alone or with
alfalfa, which grow well together. Sow the seed in May or early in August at
the rate of 15 lbs. of recleaned seed to the acre.
Delaware Co. 122, Galena. In 1909 we seeded a 3-acre :field of it from
home-gathered seed, about 8 to 10 lbs. to the acre. We seeded it with oats,
drilling in about l>f bushel of oats to the acre. It came up well, but the only
place it grew to do any good was along the edge of the field ne:x:t to the road
where I had gathered the seed. There it was as high as the oats when cut.
Delaware Co. 119, Delaware. I sowed 2 acres with common red clover
and timothy in wheat in the spring, and intend to save it to plow under.
Erie Co. 118, Milan. Four years ago I seeded 2 acres in oats, right after
the harrow, the latter part of March, and got only an occasional plant. I also
sowed it in a young peach orchard with similar results.
Green Co. 68, Jamestown. I sowed some seed four years ago on a lot on
which I sowed alfalfa. the following spring. I used one qnart of seed to the acre
but did not get a good stand.
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Hamilton Co. 162, Mt. Healthy. I sowed one bushel of seed in wae.hes in
an abandoned field but failed to secure any stand. I don't believe a plant of it
came up.
Hamilton Co. 159, Mt. Healthy. I have hauled dirt from the roadside
ditches where sweet clover was growing and put it in washes in some fields.
It grew very rapidly a.nd serYed a good purpose.
Huron Co. 87, New London. A small field barren of other gl-asses was
taken by it a few years ago. Now the field is covered by native grasses ana
sweet clover has about disappeared.
Licking Co. 92, Newark. I notice a. peculiarity of the plant when cut off
during the season: it will produce :flowers close to the earth. It has one
advantage over alfalfa in that it seems to be perfectly acclimated and produces
seed profusely, which alfalfa will not generally do in this latitude.
Licking Co. 91, Newark. Sow it in the fall as soon as the seed is ripe and
it will not come up until the next spring. If it is cut the first season it will
come on again, but if not, it usually dies after one season's growth.
Licking Co. 88, Pataskala. It is easily controlled, and does not spread
in pastures or in cultivated fields.
Lorain Co. 84, Wellington. Mowing sweet clover before it seeds soon
exterminates it.
Lorain Co. 85, Columbia Sta. It was spread throughout this road district
by road scrapers carrying it from one end of the district to the other. It is
generally distributed over the township.
Logan Co. 83, West Liberty. Last spring we put to corn a field of 50
acresthatha.d been taken by sweet clover. It had gone to seed. We dragged it
down, burnt the stpw and have had no more trouble with it. Another field of
75 acres which was covered with sweet clover is being put to corn this summer.
We are thinking of seeding this land to alfalfa..
Logan Co. 82, West Mansfield. Two years ago I sent to Kentucky for a
bushel of yellow sweet clover seed. I sowed it in the corn at the last cultivation,
but failed to get a very good stand. The following spring, however, it came up
in the oats, so as to have a good stand. In fact, it took the oats. I cut them
together for hay. We had a rainy time in which to make the hay and the oat
hay was very dusty. However, the stock ate it with relish, picking out the
sweet clover.
Logan Co. 80, Bellefontaine. Two years ago I sowed a. mixture ot
grasses on a worn out pasture. Sweet clover was in this mixture. I harrowed
it in with a spike-toothed harrow and treated it with rock phosphate. Last
spring sweet clover was in evidence better than any other seed sown. Pastured
it with sheep. I fear they have pastured it so closely as to prevent it going to
seed.
Miami Co. 74, Tippecanoe City. Seed that I have tried ha.s given very
poor germination.
Muskingum Co. 62, Zanesville. It is very easy to get rid of, a.s it is a
biennial and only needs to be kept from seeding.
Muskingum Co. 61, Norwich. The only way to destroy it is to cut it when
it is in bloom before it goes to seed. A small patch came up in one of my
meadows. I cut it when in bloom and never another plant has started.
Muskingum Co. 61, Norw1cb. I had a. piece of ground which had been
used as an old road. I covered it with brush and cut sweet clover when in seed
and threw on the brush. b.ow there is a great stand of sweet clover covering
this poor ground.
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:Pickaway Co. 53, Williamsport. I always try to mow the roads or any
fields where there is sweet clover that has not been pastured in June, in order
to avoid subsequent growth.
Union Co. 32, Milford Center. It is easily killed by cutting the plant
when in bloom.
Washington Co. 13, Cutler. I think sweet clover needs inoculation as well
as alfalfa in order to get success.
VALUE AS A PASTURE
SHEEP

Brown Co. 103, Georgetown. It is greedily eaten by sheep and will be
killed out if they are allowed to pasture too close.
Delaware Co. 121, Delaware. If sheep are put on it early in the spring
they will keep it from going to seed.
Ha.milton Co. 165, Cleves. It ma.kes a very fine sheep pasture.
Highland Co. 100, Hillsboro. I have frequently noticed sheep pasturing
it when they were driven along the roadside.
Huron Co. 95, Norwalk. I have been successfully pasturing it with sheep.
Huron Co. 87, New London. Sheep when turned along the roadside
pasture on the sweet clover.
Licking Co. 92, Newark. I :find that sheep are particularly fond of it
when it is green.
Logan Co. 83, West Liberty. Sheep eat it very well in the spring while
it is small but do not seem to relish it when it gets older.
Logan Co. 80, Bellefontaine. Sheep take to it very readily.
Ross Co. 40, Linden. My sheep got more good from an acre of sweet
clover than from the other eight acres in the :field. It did not last so long as the
other grass. The second year it had seeded and dried up soon after it ripened.
Stock trimmed the branches and the blossoms until it died.
Wyandot Co. 17, Upper Sandusky. Sheep will eat it very well when not
supplied with an abundance of other pasture.
CATTLE

Brown Co. 103, Georgetown. Cattle are very fond of it in pasture.
Butler Co. 143, Hamilton. Makes excellent feed for cows where they are
permitted to graze on it and keep it close.
Clermont Co. 140, Summersdale. Cattle keep it eaten down closely.
Clermont Co. 2, Batavia, R. D. No. 7. Cows eat sweet clover with great
relish.
Clinton Co. 132, Vienna. Cattle seem to :relish it when it is young and
tender.
Columbiana Co. 135, Lisbon. Young calves are very fond of the plant
when it is young. Why can we not teach stock to eat it as well as ensilage? I
have never yet known a. cow that would eat ensilage when fed to it for the
first time.
Delaware Co. 123, Delaware. In driving my herd of cows to pasture they
have to pass a patch of sweet clover. They did not eat much of it while
there was other grass, but when the pasture began to dry up they ate the clover
quite greedily, nothing :remaining on the place where the clover was. The
second growth seemed to suit them the best.
Franklin Co. 113, Groveport. Cattle pasture on it very greedily,
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Franklin Co. 112, Westerville, Cows will eat it greedily when other
pasture is not good.
Hamilton Co. :!.60,_ Hamilton. Cattle will eat it quite greedily when it is
young, say 4 to 5 inc~:;; tall.
Hamilton Co. 159; Mt. Healthy. Cattle eat it greedily when it is young
but care little for it when it is 2 to 3 feet high.

Fig. 7.

Sweet clover in combination with other grasses affords an excellent
pasture for both cattle and horses.

Harrison Co. 157, Cadiz. Between our stable and the pasture field the
roadside is covered with sweet clover. We have noticed in driving our cattle
back and forth th~t they eat this fast-growing plant with much relish after
having been in good pasture all day.
Harrison Co. 156, Cadiz. ·Cattle eat it very readily in pasture.
Highland Co. 100, Hillsboro. Cattle eat it greedily when driven along the
roadside where the plants are growing.
Huron Co. 87, New London. !"notice that when cattle are turned on the
roadside where there is sweet clover they eat it greedily.
Jackson Co. 94, Coalton. Where the pikes are pastured it is rapidly
disappearing because the cattle graze it off before it can seed.
Licking Ca. 92, Newark. I notice that cattle are particularly fond of it.
Licking Co. 90, Newark. The cows eat it as pasture.
Logan Co. 83, W-est Liberty. Cattle relish it very much in the spring
while it is small.
Logan Co. 80, Bellefontaine, R. D. 4. Cattle take to it very readily; better
than horses.
Lorain Co. 86, Brownhelm Station. I noticed the cows when they were
driven along the highway in going to pasture where the sweet clover was growing; they began eating it early in the spring, and kept it down the rest of the
season.
Mercer Co. 76, Celina. Cattle eat it greedily early in the spring. It
reminds me of the Ben Davis apple. It answers the purpose very well when
they can't get anything else.
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Pickawa.y Co. 53, Williamsport. In the early spring cattle will feed on it
until it is closely eaten down, but as the season advances it becomes harder and
they refuse to eat it if there is any other grass.
Seneca Co. 18, Tiffin. Cattle are the only stock that I know of that will
eat it.
Seneca Co. 21, Attica. Cows that were in pasture containing sweet clover
let it alone until about the :first of August, when they started eating the sweet
clover and the milk flow increased 50 percent and the cattle increased in flesh.
Tuscarawas Co. 31, Clinton. My neighbor had his cows badly bloated
from eating sweet clover during the summer, although the cows ran in a pasture with bluegrass at the time. Cattle feed on it as ravenously as they do any
other clover.
Van Wert Co. 33, Convoy. Cattle eat it when being driven along the road.
Wyandot Co. 17, Upper Sandusky. Cattle are very fond o£ it when not
supplied with an abundance of other pasture.
HORSES

Brown Co. 103, Georgetown. Horses will clear it out of the pasture if
given a chance.
Crawford Co. 131, Bucyrus. Two years ago in August my barn burned,
destroying all of my hay. I utilized the fine growth of sweet clover which grew
along the roadside nea,r my place. In cutting and feeding it green one morning
I cut a little too much and allowed it to lie until evening and then fed it to my
horses with the result that I had a sick horse the next morning, from which I
concluded that it must not be allowed to wilt before feeding.
Defiance Co. 129, Defiance. I have cut it and put it in the horses' mangers
green and they ate it very well.
Erie Co. 118, Milan. I find a good many plants growing in the pasture
fields but the horses always keep them nipped down so close that they don't
get much chance to mature seed. I have cut it green and fed it to horses with
good success.
Harrison Co. 156, Cadiz. Horses feed on it readily in the pasture.
Huron Co. 87. I notice that horses seem fond of it when turned along the
roadside where sweet clover is growing.
Licking Co. 92. Horses are particularly fond of it when it is green.
Licking Co. 91, R. D. No. 7, Newark. I have cut it along the roadsides early
in the spring and fed it to horses. They ate it all right and seem to do well
on it.
Muskingum Co. 60, Adams Mills. It has great value, as horses will eat it
before they will eat any other grass.
Tuscarawas Co. 29, Dennison. I consider it a valuable pasture for horses.
HOGS

Delaware Co. 121, R. D. No. 7, Delaware. As pasture I cannot see that it
does any damage. All stock seem fond of it when it is young and tender.
Hogs especially seem to have a decided liking for it.
Jackson Co. 44, Coalton. Hogs eat it particularly well as pasture.
Licking Co. 93, Pataskala. Stock, especially the hogs, eat it very readily
and keep it down so that now it is all gone.
GENERAL

Adams Co. 146, West Union, If not pastured it will spread very fast and
will grow any place where there is enough soil to cover its roots. In a few
years it is followed by bluegrass, especially on limestone soil.
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Adams Co. 145, Vanceburg (Ky.) Sweet clover makes an excellent early
pasture. Stock sho.l!,.ld be turned on it when it is about 8 inches high.
Athens Co. 152;· ·Guysville. All kinds of stock are very fond of it. The
yellow variety makes excellent hay if cut before it is too coarse.
Athens Co. 151, Athens. Bokhara clover is good pasture from the 1st of
May till frost.

Fig. 8.

Hogs are particularly fond of young sweet clover. It should be clipped
occasionally to keep it at a height of about eight to ten inches.

Athens Co. 101, New Marshfield. I rented a field where there was a
luxuriant growth of sweet clover and bluegrass, the former being from 4 to 5
feet high. We pastured the field with horses and cattle. They ate the sweet
-clover greedily, consuming most of the stalk. Since that time the field has been
pastured every year a.-nd to my knowledge there never has been any sweet clover
since.
Butler Co. 142, Oxford. It grows very little in pastures, as the stock eat
it off.
Darke Co. 124, Versailles. I have found that stock of all kinds will eat it
when it is quite young. They seem to like it, but they will not eat the stalks
after they get large and woody.
Defiance Co. Pe, Defiance. Stock eat it very readily.
Defiance Co. 125, Defiance. Stock will eat sweet clover wherever it grows
in pasture.
Fayette Co. 115, Washington C. H. I notice that all stock eat it. Have
seen stock reach over the fence from the pasture fields and eat it when it is
growing along the roadsides.
Franklin Co. 111, Brice. Stock eat it readily but I question whether it
has much nutritive value, as it is too woody.
Greene Co. 68, Jamestown. Stock will eat it while it is very young.
Makes very good early pasture.
Huron Co. 96, Norwalk. The first few years it was here I noticed the stock
refused to touch it, but since then I have noticed that stock have come to con·
sider it as a great luxury and do not allow it to g-row at all.
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Licking Co. 93, Pataskala. Sweet clover is growing on a small piece of
my land that is not tillable on account of a stream running through it. Sweet
clover was growing higher than my head, .5 ft. 10 in., but since turning the stock
in it has been completely exterminated.
Mahoning Co., 70, Lowellville. Animals do not eat it readily when they
can get other grass.
Montgomery Co. 69, Dayton. It must be pastured while small. If pastured by sheep there will be no seed for the next year's crop. It i'l better
pasture than our common red clover. If you do not think it wUl grow come
down and I will show you a field where once it grew so thtck you could not get
through it, and the stock have kept it down and now it is a bluegrass pasture.
Montgomery Co. 67, Germantown. Sheep and cattle will eat it as pasture if
the pasture is short.
Morrow Co. 66, Cardington. Stock as a rule eat it very readily when it is
young, but do not like it until they become accustomed to it.
Muskingum Co. 65, Zanesville. Stock are very fond of it when it is young
and tender.
Muskingum Co., 62, Zanesville. It does not remain in a permanent pasture
for the reason that it is killed out by the stock. I have built a fence around
small lots of it in my permanent pasture but the stock kill it out the first year.
If used as a pasture stock must be removed from the field to allow it to reseed
itself.
Pike Co. SO, Waverly. Stock eat ofit to some extent but do not appear to
like it. It is a forerunner of bluegrass. I have noticed along fence rows and
roads where it has grown for a year or two the bluegrass springs up as if by
magic and grows better than on other lands.
Portage Co. 107, Ravenna. It makes very good pasture.
Preble Co. 47, West Alexandria. Stock learn to relish it and seem to
thrive on it as well as on other gra<>ses. It will not long continue in a permanent pasture, however.
Ross Co. 44, Chillicothe. It is a valuable pasture and hay.
Ross Co. 42, Ro:x:abell. Stock eat it quite greedily and grow to be quite
fond of it.
Ross Co. 40, Linden. I find that all kinds of stock relish it. It grows
from 18 to 20 inches the first year and the seed crop is produced the second year.
Ross Co. 39, Chillicothe. All kinds of stock eat it greedily.
Ross Co. 38, Frankfort. Stock eat 1t well when it is young and when there
is not too much of it, and when there is enough stock in the pasture to keep it
down.
Sandusky Co. 37, Fremont. No kind of stock will eat it.
Scioto Co. 35, Sciotoville. J have seen stock eating it along the highways.
Shelby Co. 22, Sidney. I consider it very poor pasture. The stock will
only eat it when they are forced to.
Seneca Co. 20, Tiffin. Parties tie their cows along the roadside for
pasture in the early spnng and the cattle seem to relish it. When it becomes
large the cattle only nibble at the tops of the plants.
Union Co. 3~, Milford Center. Stock seem to like it.
VALUE FOR HAY
Athens Co. 150, Albany. It makes good hay if cut when from 15 to 20
inches high and before it gets woody.
Athens Co. 151, Athens. When sown in the spring it is good hay the first
year but if started in the fall it gets too great a. growth before the weather
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settles, which makes it difficult to get in good shape to mow. We always handle
it the same as alfalfa, putting it up in little narrow cocks as tall as we can
make them stand up. As soon as it is wilted we put it up in cocks.

Fig. 9. Sweet clover hay should be cut with a high stubble if the crown shoots
have not started, otherwise it may be killed. (Scene in northeastern Iowa.)
Athens Co. 153, Nelsonville. One year ago I bought from a valley farmer
several stacks of hay that were composed of sweet clover and bluegrass. The
cattle ate it nicely and did well.
Belmont Co. 104, Barton. The Hungarian coal miners in this section
frequently cut it and put it away for bay for their horses and cattle. I do not
know how readily tl,leir stock eat it.
Butler Co. 142, Oxford, If cut before it is in bloom it makes good bay,
but later it becomes too. woody.
Butler Co. 143, Hamilton. It makes good hay if cut when it is young.
Butler Co. 160, Hamilton. I ·Jet it grow and cut the hay when it was about
18 inches high, allowed it to cure and find that the horses and cattle are very
fond of it.
Clermont Co: 140, Summerside. It is grown as hay around Chilo in
Clermont county. Cattle as a. rule do not like the bay at first but I have yet
. to see a. cow that would not eat the bay up· clean after it bas been before them
for a week or ten days. They eat it with as much relish then as they do alfalfa.
Cuyahoga Co. ;30, Bedford. 1 have cut and cured the sweet clover for hay
and used it to advantage with horses and cattle. I find they like it as well as
timothy, red clover ·or alfalfa.
Defiance Co. 128, De,fiance. Sweet clover is generally found in all the
alfalfa. fields in this vicinity, because it is an adulterant in alfalfa seed. We
cut it with the alfalfa and red clover and do not discard it but rake all up
together and take it to the barn. Afthis time it is not ripe and bard and the
horses and cattle and sheep all seem to eat it, and I have never seen a.ny left in
the mangers.
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Defiance Co. 129, Defiance. A few years ago we had a small patch of
sweet clover in a timothy meadow which we mowed off and left it lying on the
ground. It was tall and very rank. I turned stock in the field and they licked
it all up. If cut with timothy hay you will never find any of the coarse stalk
left in the manger. We thought this patch had killed out the timothy but the
next year the timothy on that spot was larger, cleaner and better hay than any
other place in the field. In another field, on river bottom land, where sweet
clover took the meadow about two rods by fifty rods distant along the roadside,
we had occasion to watch it pretty closely. This was cut and left on the ground.
The next summer, that is, last year, this field was planted to corn and the
effect of the clover could be seen all summer in the vigor and color of the corn,
but I cannot say as to yield as it was all husked together. A number of farmers
are pasturing the roadsides and getting considerable benefit from sweet clover
~n this way.
Delaware Co. 122, Galena. I have cut and cured a little of it and find the
cows eat it quite as readily as the best clover hay,
Delaware Co. 121, R. D. No. 7, Delaware. I have had large bunches of it
in the hay and it always cured well with the other hay and when fed was picked
out and eat up fir-;t by all the <;tack.
Fayette Co. ll.S, Washington C. H. It makes good hay if cut before it gets
hard and woolly.
Franklin Co. 113, Groveport. It came up along the roadside and I cut the
gra.ss and raked it up, hauling it to the barn for horse hay. The horses ate
mu,t of it up, and :,eemed to be very fond of it.
Greene Co. o8, Jamestown. I cut and cured a small amount of it to test its
value as hay. The stock ate it very well but not so well as red clover.
Hamilton Co. lo.S, Cleves. It has been a Godsend several times to the poor
men who have teams and have no other hay. They cut it for hay and use it in
the winter.
Hamilton Co. 152, Mt. Healthy. One of my timothy meadows became
infested with it several years ago. I cut this hay and put it on the barn floor,
expecting the horses would pick out the timothy and reject the sweet clover, but
I was surprised to see them eat out the sweet clover first, and they ate up every
inch of the stem. It was just beginning to bloom when I cut it and was not
woody.
Hamilton Co. 159, Mt. Heal~hy. I have mown some meadows adjoining
roadside:, where sweet clover became mixed with the timothy, making excellent
hay if cut before the swee;t clover gets too old.
Hamilton Co. 162, Mt. Healthy. A neighbor lost two cows in one day a
few years ago from eating sweet clover hay that had been mowed from along
the roadside.
Harrison Co. 157, Cadiz. In June last year (1910), I think on the 16th, we
drove out from town and observed quite a lot of sweet clover growing along the
roadside and in an adjoining field, which I decided to put up for hay. We were
unable to get to cut it until about the 5th of July, two weeks after it should have
been cut. It rained on it after it had been mowed. We cocked it and about the
fourth day afterwards put it in the mow. We fed it exclusively in hay until in
November and fed it with fodder until April 1st. We had no other hay. The
horses ate small parts with great relish but left the large and woody stems.
On Christmas Day we bad visitors wlih two horses. One of the horses ate up
all that was given him and the other horse would not touch it. While this hay
was in the shock a horse that was pasturing on the roadside ate one of them in
9reference to grass which was on each side.
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Highland Co. 100, Hillsboro. A few years ago when living in Wasqington
county I cut a load of sweet clover hay from along a stream on the farm. It
was cut before the stalk became woody. Stock did not take to it kindly at first,
but after feeding on it for a few days they seemed to relish the sweet clover hay
equal to the clover or timothy.
Huron Co. 95, North Fairfield. A neighbor of mine cut some for hay last
year. He says his stock would eat it when they couldn't get anything else.
Jackson Co. 94, Coalton. All stock eat it as hay, even when cut after it is
large and woody.
Licking Co. 90, Newark. I have cut it for hay and fed it to horses with
good results. Horses that are kept in the stable eat it ravenously when fed
green.
Lorain Co. 86, Brownhelm Station. We have a. county ditch running
about 150 rods through the farm which follows the Lake Shore Railway for half
a. mile, from which the seed is carried onto the farm. It was cut with the red
clover and in feeding I noticed the sheep always picked out the sw.::et clover hay
first. That same fall we had oat stubble on both sides of the ditch about 12 feet
wide. After the :field was plowed in the fall for wheat we cleaned the ditch,
throwing out the dirt on both sides. In 1910 this field was in red clover. About
50 feet wide on each side of the ditch sweet clover had taken possession. As the
ditch ran through the Genter of the :field I could not cut this with the machine.
There was about an acre of it in all. About one-fourth of the acre I cut by
hand, and cured in the cock, and it was greedily eaten by the cows and sheep.
It was cut when it was about 2 feet high. Rain prevented me from cutting the
rest at that time. At the time I made the rest of my hay the sweet clover was
6 feet high and too woody to make good hay. We hauled one load to the barn
but left the rest where it was, as it was too coarse to be handled by my hay
loader. I fed this hay to both cows and sheep. The sheep tJrefert~d it to the
red clover hay, eating the leaves and leaving the coarse stems. The cows
refused clover hay when they could get to the sweet clover hay. I do not know
what scientists say as to its feeding value, but it seems to me to be equal to
alfalfa. However, it is difficult to make this hay here along Lake Erie, where
we generally have such bad weather at the time when this plant should be cut.
Lorain Co. 84, Wellington. Considerable sweet clover is found along
roadsides in this vicinity. I have made a practice of mowing the roadside about
the same time that we cut red clover in the spring and carting it to the barn for
hay. It has been very largely sweet clover. This hay has been mostly used
for horses. Theyhave eaten the sweet clover readily. One year when a bull
was kept in the barn late in the spring he would pick out the sweet clover
before eating any other hay, which was mostly June grass.
Logan Co. 80, Bellefontaine. I have occasionally cut a piece for hay from
the clover growing along the roadside. Usually did not do this until it was
quite woody. I find that both horses and cattle seem very anxious to get the
sweet clover hay, but believe it would make better hay if it was cut earlier.
Logan Co. 82, West Mansfield. I have a brother living in Pendleton
county, Ky., whom I visited last year. He grows the yellow-blossomed sweet
clover for hay. He also grows alfalfa. While visiting him he gave me this
experience: A few years ago he put the sweet clover hay in the bottom of the
mow, the upper half being alfalfa. He fed the alfalfa to his cows and then
went on feeding the sweet clover hay when he came to it. The cows were in
nne, fat condition and seemingly ate the sweet clover as well as the alfalfa and
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gave just as much milk.-, .His colts, ewes and yearlings ate up the coarse, heavy
stalks of the white sweet' clover that had been picked over by the cows and
thrown out on the manure heap.
Logan Co. 77, Bellefontaine. I had a small field of red clover with a
deficient stand. Sweet clover got started in the field, making about one-h.alf
sweet clover and one-half red clover. I cut the clover, intending to burn it but
afterward concluded to put it in the barn. I found that my stock ate it just as
well as they did the red clover alone.
Mahoning Co. 70, Lowellville. I put it up once for hay but allowed it to
get large and woody before cutting. Still the stock ate a part of it very well.
Meigs Co, 73, Pomeroy. It is not grown here for hay by itself, but in the
field where I rotate potatoes, wheat and clover, this sweet clover grows and I
cut it with the red clover and timothy hay, The horses do not like it but the
cows take to it very readily.
Montgomery Co. 69, R. D., Dayton. For hay it should be cut while it is
small, about 14 to 16 inches high. When it gets larger it is too woody.
Morrow Co. 66, Cardington. It is undesirable in a meadow as it gets
hard and woody before the other grass is ready to cut, and the leaves and
tender stems dry so that they drop off, leaving nothing but the hard, woody
stems which are of little value. I had three large patches in my meadow which
I cut and put up in fairly good shape and fed to the horses. It was the best
horse hay that I ever used. I have seen my horse eat it green with great relish.
Morgan Co. 65, Reinersville. · It grows ih my meadow and' when put up
with the hay all kinds of stock eat it as readily as any other hay.
Muskingum Co. 64, Zanesville. It makes good hay if cut and dried at the
proper time.

Fig. 10. Sweet clover in Hocking County, on first bottom of Hocking
. River, ready to be made into hay.
Muskingum Co. 62, Zanesville. I have used it for hay a. few times. It is
difficult to cure on ac~ount of the large stems containing so much sap. It should
become wilted and then be put up in shocks and allowed to remain until stems
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are well cured. In that way you save the leaves, which are the principal part
of its value. Stock do not like the hay as a regular substitute for other grass
but eat it occasionally as a variety.
Muskingum Co. 61, Norwich Two years ago I sowed some with alfalfa
and got a good stand. In fact, too good for the good of the alfalfa. The alfalfa.
was cut when in bloom and it and the sweet clover stacked together on a poor
point. lt was cut down in the winter and fed to the sheep and was all consumed
except the coarser stems.
Pickaway Co. 83, Williamsport. It makes bay equal to red clover if cut
at the proper time, which is just as it comes into blossom.
Preble Co. 47, West Alexandria. I have cut it with timothy and clover
hay when it was one-third sweet clover, which came up without sowing. Stock
eat the sweet clover readily.
Ross Co. 42, Roxabell. Horse owners at Roxabell make use of it for hay
for their horses. It is cut and taken green to the stables.
Ross Co. "39, Chillicothe. If cut when young it makes good hay. It will
furnish more pasture than any other clover.
Wayne Co. -, Orrville. I cut sweet clover hay when in bloom, cure and
put it in the mow. I feed it to the sheep in the winter with excellent results.
They seem to relish it as well as any other clover.
Wyandot Co. 16, Upper Sandusky. Cows will pick out the sweet clover
even from a forkful of good red clover hay.
VALUE AS A SOIL IMPROVER

Adams Co. 146, West Union. My experience with it as a green manure was
on bottom land that bad been overflowed by high water. The soil was washed
away down as deep as it was plowed. The field was abandoned for this reason
and allowed to grow up to sweet clover. The spring following about May 1st
the sweet clover had attained a height of about one foot when we plowed it under
and planted to corn. That part of the field produced as good corn as the balance
of the field which bad not been washed off.
Adams Co. 147, Winchester. I am using sweet clover as a mulch around the
trees in my orchard with good results.
.
Athens Co. 151, Athens. I plowed up a 3-acre field and put it to wheat.
Sweet clover was distributed over about one acre of this field. From the acre
where there was sweet clover I threshed 45 bushels of wheat. There was not to
exceed 20 bushels from the other two acres.
Athens Co. 152, Guysville. I think the white sweet clover is of much value
to sow on washed and worn-out land. The yellow I think is just as good for
the washed land and I find that stock have to be fenced away from it.
Athens Cv. 152, Athens. I have been on this farm 15 years. Neighbors used
to say that sweet clover was going to take the place. Now I wish it had. I
have had opportunities to observe and I do not believe there is anything that can
excel it as a soil improver. I sometimes think this is the reason why I have had
such good success with alfalfa-that and plenty of manure.
Brown Co. 103, R. D. No. 5, Georgetown. Along railway right of way under my notice many places where the clay was dropped in cuts in making the
road, sweet clover got started and the bare yellow clay has been converted into
a soil of extreme richness and made a very dark loose soil. Bluegrass comes in
and cov~rs the ditches and gullies.
Clermont Co. 140, Summerside. Last spring I sowed 40 acres but the crop
was a failure from the start with the exception of about 2 square rods where
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there bad been a. limestone foundation to a. bridge. There the la.nd was full of
limestone and the stand was so thick tha.t it was all two horses could do to pull
a. 6-foot cutter bar through it. This was when the plants were about 18 inches
high. I intend to use it in the future as fast as I can possibly get my :fields
limed, which I consider to be necessary to grow it in my soil.
Clinton Co. 132, New Vienna. Last season I observed in a neighbor's :field on
river bot1om land where the sweet clover had grown for several rods from the
roadside for a number of year... The :field was in corn and the corn was evidently much more abundant where the sweet clover had grown. I estimated the
difference to be about 20 percent in favor of sweet clover.
Clinton Co. 132, New Vtenna. It is as good as manure, making it easy to
get a stan•:i of grass where it has been used.
Darke Co. 124, Versailles. It loosens the soil as its roots go deep in the
soil. I think it has a good effect in assisting drainage.
De:fiat~ce Co. 126, R. D., Defiance. lt cannot be excelled as a loosener of
ground. J[ have seen clay land that has grown sweet clover plowed, and the
ground worked up like an ash heap. Where it is grown on bottom land the
ground is usually so loose that the plow will not scour well. I plowed light
sand where sweet clover was so thick that you could hardly get the plow through.
I have always raised a. good crop of corn following sweet clover. A neighbor
of mine had an acre and a half of bottom land that had grown up to sweet clover
and he doecided not to farm it for a year. On the first of July he got an extra.
team, put •:In four horses to the plow and turned it under. It was planted on the
.fourth day of July. I do not think I ever saw b,tter corn than be had on this
field that fall.
Defiance Co. 125, Defiance. I have noticed that where sweet clover grows
along the 1·oadside and sprea.da into the :fields and corn is planted the following
season, a. mammoth crop of c:ocn is invariably raised on the land where the
clover has grown, and a line can easily be marked where the ground was not
covered.
Delaware Co. 121, R. D. No. 7, Delaware. I have turned down a sod of
sweet clOVElr many times and each time the succeeding crop seems to be better.
Erie Co. 117, Venice. It loosens the ground so that I can get fair yields
from othe1r crops. Otherwise, hardly anything can be grown on some of the
soil. It is a great crop to plow under.
Geauga Co. 110, Burton. I have plowed it under for green manure this
year. It is very valuable to build up the soil as it makes a quick growth.
Hamilton Co. 163, Claiborne. For hardiness and restoring poor land and
shifting for itself alfalfa stands no show with the yellow sweet clover. The
white is not quite so good or hardy.
Hardin Co. 158, Kenton. Where sweet clover grows the ground seems to be
:finer and to have more humus in it.
Harrison Co. 156, Cadiz. I consider it equal to any clover to plow under
as a green crop. When living in Texas we used it as a green manure to plow
under as a fertilizer. I consider it the best crop that can be secured for that
purpose.
Huron Co. 96, Norwalk. I am s<~.tisned th<~.t it is an excellent soil builder
from the fact that all places where it grows it has the power to improve the texture of the earth. Particularly noticeable in places where road grading has
been done. It seems to delight in newly turned clay and in a few years turns it
into a loose, dark, pliable soil. The road superintendent informs me that be
considered sweet clover a. great help in holding embankments in place.
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Huron Co. 87, New London. The Northern Ohio Railroad was built here
about 1890. All the grades and bare ground where the soi.l bad been removed
soon came up to sweet cl_lilver, even between the ties. Every place without a sod
was soon thick with it, but the bluegrass bas now come in and the sweet clover
bas disappeared.

Fig. 11.

Sweet clover growing in the stony bed of the
Licking River near Newark.
Licking Co. 91, Newark. I sowed a small patch of it several years ago for
bee pasture on a tough clay soil, which I thought would grow nothing else. It
made a good growtl;l and after it died out this soil was much easier to work.
Logan Co. 82, West Mansfield. A few years ago I sowed it on clay upland
but find that it makes a very poor stand on white clay unless it is top-dressed
with manure. On the clay land that I gave the top-dressing of manure it made
a remarkable growth. It was very small where there was no manure. The farm
adjoins the T. & 0. C. railway. They threw up quite an embankment, mostly
of yellow clay, from the cut just back of my farm, which I sowed to sweet clover,
and it grew on that yellow clay in great profusion without any manure. Bluegrass will grow on a worn-out soil in the shade of sweet clover, the clover furnishing the nitrogen to the soil, when the ground would be perfectly bare without it.
_
Logan Co. 82, West Mansfield. I have visited northern Kentucky where
they rejuvenate their rocky hillsides with sweet clover, making splendid pastures
for horses, cattle and ~beep.
Logan Co. 81, Rushy! vania. I brought a badly worn-out, run-down field into
a high state of fertility by use of sweet clover.
Logan Co. 77, Bellefontaine. I watched it a few years ago on a new pike
where there was an 8-foot cut and the·yellow clay sub-soil was very bard. The
sweet clover got a start on it and in about three years it was covered with a
stiff bluegrass sod.
Meigs Co. 73, Pom~roy.
There is a field adjoining mine having a heavy
crop of sweet clover, so heavy that other grasses will not grow there. It is not
cut at all for bay but is allowed to fall down and is plowed under and when
cultivated this field seems to b~ much the most fertile part of the farm.
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Mercer Co. 76, Celina. I have observed that our crops grow very much bette•· when planted where sweet clover has been grown for several years.
Muskiugum Co. 60, Adams Mills. I have a bottom land field that was in a
run down condition and I threw it out to the common. Sweet clover grew up in
it for two years.
I-{hen plowed this field and cut from it 70 bushels of corn to
the acre.
Muskingum Co. 62, Zanesville. It is of great value to plow under as a green
manure. However, it is more difficult to plow it under if possible than alfalfa.
on our clay land, where it is almost impossible to break it with an ordinary
team.
Noble Co. 57, Belle Valley. I have plowed under a crop of sweet clover and
the following corn crop was much benefitted by it. Have noticed that where it
grows along the highways for a few years a heavy, thick growth of bluegrass
comes in.
Ross Co. 38, Frankfort.
I had a field where ~weet clover had grown the
previous year, which was plowed up and the field p J.t in corn. From this field
was harvested the largest crop of corn that I have ever grown.

Fig. 12.

Sweet clover pasture in Ross County.

Wyandot Co. 17, Upper Sandusky. I plowed it under at the time that it was
almost as large as it is possible to plow under, which puts it ahead of any other
green manure that I know of.
Its value as a. soil builder is hard to estimate.
I consider it of great agricultural value. In the spring of 1910 I purchased a farm
that had a small ' piece of ground that had been taken by sweet clover. Last
summer I planted pcitatoes on this ground and had a. very fine crop. I broke up
a piece of ground this spring for corn which had laid in sweet clover last summer and I never have seen ground break up nicer. It is like any other kind of
clover in the way it grows,. It does not grow to any size until the second summer after it is sown, and I don't think there is anything else that is so adapted
to building up poor, run down land, because it is so easily started and you can
get a set of it on almost any place and its roots are so large and have so many
nodules that it makes in mY opinion one of the very best if not the best soil
builder. I do not think there is any plant so well adapted to building up a.
poor run-down soil or that is so easily started.
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Washington Co. 13, Cutler. I find that in situations where the sweet clover
grows for two or three years it usually dies out and the rankest kind of bluegrass takes its place.
Washington Co. 10, Vincent. It is a very good manure for red soil. It keeps
this character of soil f~.o.m washing.
·
Washington Co. 12;·· Fleming. We find that where the sweet clover grows
big and rank for a few years it then disappears and a fine red clover and bluegrass sod comes in its place.
INOCULATION FOR ALFALFA
Butler Co. 143, Hamilton. Its greatest value to me is that it propagates the
clover bacteria so necessary to a stand of alfalfa or red clover.
Defiance Co. 126, R. D., Defiance. I have a field of upland of a very hard,
bare clay, the waxy kind. Below the topsoil about two ~nches was the gravelly
kind. Observed on the hillside a few bunches of sweet clover had started. I put
this field in alfalfa. Prepared the ground for it, and sowed the alfalfa, but got
a very poor stand. I noticed that in those places where there had been bunches
of sweet clover growing that the alfalfa did very well. I believe that it inoculates the ground for alfalfa.

Fig. 13, Sweet clover stores up nitrogen in the soil and provides inoculation for alfalfa. Lands which have not previously grown sweet clover
should usually be inoculated before seeding.
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Erie Co. 118, Milan. Sweet clover is a great nitrogen gatherer. I have
often taken up plants for transplanting that had nodules from the size of a pin
up to half an inch in diameter and lots of them.
Franklin Co. 111, Brice. I have pulled up a number of plants and always
find their roots covered with nodules.
Greene Co. 68, Jamestown. A:> far as my observation goes it is a nitrogen
gatherer and I think in this respect ranks with English clover.
Medina Co. 72, Medina. I took soil from the roadside to inoculate a field
for alfalfa. The alfalfa had nodules.
Morrow Co. 66, Cardington. Sweet clover produces more root bacteria than
any other plant that we know of and it is certainly an ideal inoculation for
alfalfa.
Muskingum Co. 60, Adams Mills. I find the dirt from sweet clover patches
to be of value in inoculating for alfalfa. A better way, however, to inoculate a
field is to sow it in sweet clover for one year, then plow under the sweet clover
and sow the alfalfa.
Portage Co. 49, Wayland.
In an alfalfa field 1 tried Government culture
bacte!'ia, soil from Joe Wing's farm and soil from the roots of sweet clover containing nodules. The sweet clover was by far the most successful in furnishing
bacteria for the alfalfa.
Putnam Co. 46, Leipsic. Five years ago I sowed a piece of alfalfa, gathered 10 or 12 basketsful of loose dirt from around patches of sweet clover growing along the roadside and scatt~red over the ground as far as it would go. The
difference was so marked in favor of the ground where I had distributed the
the sweet clover soil that neighbors thought it was a different variety or was in
an extra rich place in the field.
Ross Co. 38, Frankfort. I have observed that the roots are always covered
with nitrogen nodules.
Starke Co. 25, Alliance. I have used it as a source of inoculation for alfalfa
with success.
Union" Co. 32, Milford Center. The roots of the sweet clover are covered
with nodules and I have used it to precede alfalfa with good results.
Washington Co. 11, Coal Run. Where we have sweet clover we have no
trouble in getting a stand of alfalfa or red clover.
Wayne Co. 1, Orrville. I plowed under sweet clover stubble, seeded the
land to alfalfa and I secured three cuttings from the succeeding crop. Could
have cut the fourth crop.
Wood Co. 6, Perrysburg. One of my neighbors succeeded in getting alfalfa
in a field that had been in sweet clover when he had failed on adjacent fields.
MISCELLANEOUS

Clermont Co. 14, New Richmond.
The yellow blooming variety is two
weeks earlier than the white, but is smaller and bas a smaller root system.
Has leaves in proportion to the stalk but is not so acid and is better liked by
the stock when pastured. The ' bite grows from 5 to 8 feet high and will yield
4 to 8 tons of hay per acre. It is hard to cure and hard to handle. Should be
cut when it first blooms. Horses are very fond of the hay and grow fat on it.
Delaware Co. 121, Delaware. It never damages cultivated crops as it does
not grow in groq,nd that is stirrGd by cultivation.
Fayette Co. 115, Washington C. H. During the time it is in full bloom bees
'leave all other plants to work on i.t
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Fig. 14.

Distribution general.
Distribution occasional.
Rarely found.
Map showing distribution of sweet clover in Gbio as indicated by
correspondence and personal field study.

Franklin Co. 112, Westerville. It grows on poor land and commons in this
vicinity. When I wa;s in Colorado in 1£91 it was considered there as a plant of
great value.
Huron Co. 95, Fairfield. There are two varieties of this plant growing in
this county, tl:e white blos;som and a smaller one, a yellow .blossom. Bluegrass
comes in where either of these plants have been for any length of time. After it
is grown on a place for a number of years there is a good sod of natural grass.
Meigs Co. 166, Rutland.
It is a good thing for a poor farm and a poor
thing for a good farm.
•
Paulding Co. 54, Paulding. I sow this clover as a bee pasture and consider ·
it makes the finest flavored honey known.

I!WEET CLOVER
Putnam Co. 46, Leipsic. I have seen this clover growing in Colorado. It is
there used extensively as a pasture and as a means of getting humus into the
ground.
Tuscarawas Co. 30, Canal Dover. It mal:es a valuable tea for urinary
troubles.
A STATE-WIDE FIELD STUDY

In order to check up more carefully the data brought out by
these replies and particularly to study the soil adaptation of
sweet clover, a :fi.e1d study was undertaken which in the course of
the summer took us into every county of the state e:nept four, viz:
Jackson, Vinton, Lawrence and Mercer. We passed through these
counties on the railway but did not make stops. We bad, however,
previously visited these counties and were familiar with their conditions. Two thousand two huvdred miles of this trip were covered
in an automobile in company with Dr. George N. Coffey of the
Department of Cooperation, who w:as engaged in making a soil reconnaissance of the state.
DISTRIBUTION OF THE PLANT

The map in :figure 14, page 622, shows the distribution of sweet
clover over Ohio, as based on the replies received to our inquiries,
and as corroborated by the :field study.
An examination of this map develops a number of interesting
deductions in regard to the distribution of sweet clover and its
adaptation to Ohio conditions. The plant is well distributed over
the western part of the state, and the line of general and occasional
distribution follows the glacial line very closely from the center of the
state southwestward. South and east of this line it is found in the
valleys of the Scioto, Hocking, Muskingum, Tuscarawas and Licking Rivers, as well as in those of the smaller tributary streams.
Another belt of general distribution comprises the counties of Belmont, Noble, Monroe, Washington, Athens and parts of Meigs and
Gallia and nearby counties. It is particularly abundant in the red
soils of this area. It is found much less frequently on the soils
derived from sandstones and shales and is only occasionally
met with in the other counties in the non-glaciated area. It is rather
noticeably absent from most of the upland soils in Pike, Scioto, south..
eastern Ross, eastern Adams and northern Brown and Clermont
counties. It is occasionally found in northeastern Ohio but its distribution is not at all general. Indeed, this is the only section of the
state where people were found who were at all uncertain as to their
acquaintance with this plant. It grows rather plentifully along the
lake front from Ashtabula to Lucas county. It follows the old lake
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shore through Huron, Seneca, Hancock, Putnam and Van Wert
counties and grows lu~uriantly on the soil of the old lake bed in
Wood and Henry counties. It grows on the sand dunes in Fulton
county, on the heavy c1ay soils of Paulding and Van Wert, and
generally on most of the soil types in the central and western counties. It thrives particularly well on the gravelly moraines in Morrow, Delaware, Marion and counties to the southwestward, particularly in Montgomery and Butler and in the hill lands in Hamilton,
southern Brown, Clermont and western Adams.
The following summary will show the various soil types on which
it was found growing:
On the sand of the lake shore in Sandusky, Lucas, Cuyahoga
and Lake counties.
On the sandy loam of Kelleys Island.
On the pure sand dunes in Fulton county.
On the thin soil of ''the opens" in Lucas county.
On the old lake ridges in northern Ohio.
On the old lake bed soils in Wood and Henry tounties.
On the very heavy, blacksoilsofPauldingand Van Wert counties.
On the gravelly moraines throughout western and southwestern
Ohio.
On the black prairie soils of Greene county.
On the disintegrating ltmestone outcrop in Warren, Highland.
Butler and Hamilton counties.
On the white loess soil in Clermont county.
On the broken limestone hills of Brown and Adams counties.
On the river bottom soil in Sc1oto, Musk10gum, Hocking and
Coshocton counties.
On the red clay soils in Athens, Washington, Monroe and Noble
counties.
On shale banks in Wayne and Meigs counties.
On sandstone bluffs in Jefferson and Muskingum counties.
On sour clay in Mahoning county, and in the bottom of sandstone
quarries 20 feet below the surface in Cuyahoga county.
While the plant shows this wonderful adaptation to different soil
environmc.nt, it exhibits a most marked fondness for soils rich in
lime, for rocky situations where very little soil is available, for gravelly
moraines and for localities where the hard, compact subsoil is exposed. It is preeminently a non~competitive plant, and probably for
this reason thrives best under conditions so adverse that other plants
are not present. While 1t was found growing under soil conditions
where litmus paper showed an acid reaction, it is not adapted to such
conditions, and as the map shows is nearly absent in northeastern
Ohio where the soil is quite likely to be acid.

SWEET CLOVER
A TRIP TO NORTHERN KENTUCKY

In several of the reports sent to the Station mention was made
of an extensive use of sweet clover in other states of the United States
as a regular farm ctnp . . Colorado, Iowa, Kentucky, Mississippi, Alabama, Virginia and Pennsylvania were each referred to and the
names of extensive growers in some of these states were kindly
furnished. So far as possible by correspondence each of these fields
was investigated and a fund of valuable information was secured.

Fig. 15. The soil of these northern Kentucky hills is full
of broken limestone slabs.

The reports from the Kentucky fields were so enthusiastic and
ihe territory so near at hand that a week was spent in personal investigation in the territory indicated, which comprises the counties
<>f Bracken, Pendleton, Robertson, Campbell, Kenton, Boone and
Gallatin in northern Kentucky. These counties lie just south of the
Ohio River, beginning opposite Ripley in Brown county and extending some 40 to 50 miles southwest from Cincinnati and comprising
an important part of the Burley tobacco district. The topography
of the country is very broken, the hills are very precipitous and the
soil full of broken limestone fragments. Tobacco has been the
staple crop of the section for more than a hundred years. Tenant
farming prevails to a great extent, each tenant family setting from
4 to 10 acres of tobacco, depending upon the size of the fa roily. The
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farms are worked on a share basis. The landlord allows the tenant
sufficient ground on which to raise corn for his work stock and a
patch for potait;l~s for family use. The tenant furnishes the team
and the tools, does all the work and gets one-half of the crop. The
usual rotation system is tobacco followed by wheat ( sometimes);
the land is then frequently allowed to go wild for 6 to 10 years, when
it is again cleared of brush and the process repeated.
Grass is
occasionally sowed with the wheat. The inevitable consequences of
such a system of agriculture bas followed, and a scene of desolation,
of washed and gullied hillsides, bleak and barren fields, impoverished
soil and a general atmosphere of hopeless abandonment pervades
much of the section visited. A similar situation exists in some nearby Ohio counties.
In a buggy and on foot we traveled over 90 miles of country similar to that just described,-from Foster, Ky., through Brookfield to
Mt. Olivet and thence to Falmouth, and we found the wayside weed
(sweet clover ) which attracted our attention growing in the roadside
ditch in Ohio, here transplanted to the gullied field and effectually
doing the great work for which a kin~ nature provided it.

Fig. 16. "Too much tobacco." This once fertile soil has been impoverished by soil robbers .
There are thousands of acres similar to it in
northern Kentucky. ,

We have described the general aspect of the country. It is not
all so bad. There are occasional thrifty farmers living on tbe!r own
acres, and with well kept fields, comfortable homes, beautiful pastures
and good stock, but tobacco is not the main crop on many of these
farms.

SWEET CLOVER

Fig. 17. "No-to-bac" applied in the form of sweet clover. Two years
before this photograph was taken this field was in worse condition than that
shown in Fig. 16.

Sweet clover was introduced into this country by accident some
twenty years ago. We visited the farm from which this development began and the story of this farm is worth repeating. Incident
to it is about all there is to tell of interest in regard to sweet clover
in Kentucky. This particular farmer was a good type of the Kentucky ''bill billy.'' He set a few acres of tobacco each year but gave
it very indifferent attention. He was a "bee man" and was also fond
of fishing; mu;;h of the time that be should have spent boeing and
worming his to(,acco be devoted to his sport and to searching the
.woods for bee trees. He observed that the bees were very fond of
certain flowers growing in a neighbor's garden. He secured some
"posey seed" (it was sweet clo-ver) and sowed it in his garden, and as
rapidly as possible he seeded his entire farm. The neighborhood was
alarmed. It was thought it would take the country. One spring be
plowed for tobacco a field that bad been in sweet clover for several
years. This patch of tobacco was neglected, as usual, but it produced the best tobacco in the neighborhood and the neighbors marvelled. A second:and a third year this was repeated. Not only did
he get a larger yield than any of his neighbors but the tobacco buyers said the leaf bad better color and the quality was better. The
neighbors called it "luck" but be thought the sweet clover had something to do with it. After a while the farm came into the possession
o0f his son, whn is the present owner, and whose industry has completely changed its aspect. The farm is now a jewel among its surroundings, the gullies are filled up and a bluegrass sod covers the
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fields where the washes were once 8 to 10 feet deep. The scars are
still there, eloquent testimony of the transformation that has taken
place, and some tf€arby farms are striking examples of the condition
of this farm 20 years ago. For prejudices are as strong in Kentucky
as they are in Ohio and "a prophet is not without honor save in his
own country."
The son says the restoration of this farm has been brought about
entirely by the use of sweet clover. It was allowed to grow up and
fall down in the gullies and after a while the bluegrass came and displaced it. He has an abiding faith in sweet clover and in late years
he bas helped it some by throwing brush in the gullies, plowing
them in and leveling the land before seeding.
The shifting tenant population bas carried the good report of
sweet clover over much of these northern Kentucky counties, and it
has been introduced on hundreds of farms, principally as a fertilizer
for tobacco; a common rotation system now being tobacco, wheat,
followed by sweet clover three or four years. · This is a great
improvement over the former practice mentioned.

Fig. 18.

Notice the depth of the mulch on this field, the result
of two years sweet clover.

The low prices which prevailed for tobacco a f~w years ago, the
limiting of the acreage and the cutting out of the crop, as was done
in one year under the pool, have turned attention to some extent from
tobacco, and landlords and farmers are, within the past few years,
sowing thousands of acres to sweet clover in order to get them down
to grass, and it is -doing the work of a magician. Its value as a soil
builder is comin~ to be well recognized, though in comparison with
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the gnat work yet -to be done, only a beginning has been made. In
this region, where -the benefits which follow its use are so r..pparent,
it has yet many other fields to conquer.

Fig. 19.

Sweet clover saving a bad situation.

Accidentally, it has also been found that sweet clover is valuable
as a pasture and as a hay crop. It may have been that stock took to
it at first because other plants were not available, but it is certain
that all kinds of stock now eat it greedily. We saw sheep, cattle,
horses and hogs· grazing on it when other grasses were available.
We traveled over the country from Paris to Lexington and thence to
Frankfort, throug.b the heart of the bluegrass region, and we did
not see in the best bluegrass pastures fatter cattle than those feeding on sweet clover pastures on the hills of Bracken county. The
season of 1911 was a very dry one and in June, when the bluegrass
was only shoetop high throughout central Kentucky, sweet clover
was waist high in the northern Kentucky hills.
Hogs, unlesS' fhey are well rung, will quickly destroy a sweet
clover pasture, as they acquire a great liking for the roots and tear
them out. Sheep are quite likely to pasture it too closely. Horses,
we were told, acquire a liking for the tops of the plant after the seed
has formed and becom'e very fat grazing on it. Some of the famous
"perfect" or show horses that make the circuit of the fairs of northern
Kentucky are, we were told, often finished on this grass. It is said to
give them a very glossy coat.
As a hay crop the yellow species is esteemed more highly than
the white, as it is not quite so coarse a grower and is somewhat more
leafy. It is cut jqst as. it comes into blossom. But one cutting is
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secured, though it !1-ffords good pasture on the aftermath. A physi·
cian at Mt. Olivet;-in Robertson county, who is also a large land owner,
tried out the value of sweet clover hay in the following interesting
manner: be had placed in a paddock a stack each of alfalfa, red
clover, timothy and sweet clover bay. Into this enclosure be turned
a bunch of mule colts. The animals consumed the stacks in the following order: sweet clover, alfalfa, red clover and timothy.

Fig. 20.

A glimpse of a. 40-acre yellow sweet clover

meadow

ready to harvest for hay.

Alfalfa is now being introduced into this section of Kentucky
with good success on fields that have been growing sweet clover. On
one farm near Falmouth, Kentucky, we saw very good fields of
alfalfa that bad ,followed sweet clover. The owners informed us
that an attempt was made to seed these fields to alfalfa several years
ago, before they had been put to sweet clover, and that a complete
failure bad resulted from the attempt.
A considerable se.ed business has developed · in the vicinity of
Falmouth, Pendleton county. Thousands of acres are harvested
annually for seed in this locality. While the plant is a prolific seeder
its seed habits are bad, as it begins ripening its seed early in July
and continues blossoming until frost. The harvesting and tbresbin~
methods are very crude. The plants are gathered, usually in Sep.
tember, when the maximum amount of seed is ripe, and as the seed
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shatters easily the plants are usually gathered when damp and
thrown in piles on a canvas or tarpaulin, usually in the open field, and
are beaten with tobacco sticks. The seed is winnowed out in the
wind and markejed without further recleaning. This leaves the
seed in a black eil'Velope, or hull. The threshing is said to be a very
disagreeable work; a pungent dust arising from the dry plants causing an acute and very disagreeable throat trouble. The seed habits
of the plant and the methods of harvesting combine to produce seed
of very poor quality and low germinating power. In most commercial seed there is much immature seed and considerable likelihood of
spoiled seed from heating in the damp piles. Yields of from 6 to
25 bushels of seed per acre are reported. This applies to measured
bushels of unhulled seed. There is no standard of weight per
bushel. A measured bushel weighs from 30 to 36 pounds. The
growers receive from 4 to 10 cents per pound for the seed.
·when
hulled the seed is about the same size, color and weight as alfalfa
seed and is a frequent adulterant of this seed. In our investigations
we found one man who complained that the sweet clover seed was
adulterated with alfalfa. The seed can be threshed by a clover buller or an ordinary threshing machine. When threshed in this way
hulled seed is secured. With the development of the seed industry
better harvesting and threshing methods will probably be introduced.

Fig. 21,

Harvesting sweet clover for seed in northeastern Iowa.
Cut with a self-binder.
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Fig. 22.

A common method of threshing sweet clover.

There is a popular belief in the section that a better germination is securing by using the unhulled seed. The black hull when
moistened forms a mucilaginous substance, which it is thought helps
to soften the hard, flinty seed.

Fig. 23. "Wrapped up.in sweet clover." Thousands of acres of semiabandoned land in Kentucky is being rest:>red to fertility and tilth by the use
of sweet clo11er.
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THE LESSON FROM KENTUCKY

The greatest good that has come from the growing of sweet
clover in these northern Kentucky counties is in the restoration of
the worn-out land. This has been chiefly effected by its use ac;; a
mulch, the sweet clover falling down where it grew, stopping the
washes, enriching the soil in nitrogen, adding a rich top mulch and
thus providing a foothold for other grasses to which it gives way.
There is in Ohio but a limited area where conditions ar~ similar
to those in Kentucky. In parts of Brown, Adams and Hamilton
counties a somewhat similar soil and agricultural condition exists,
and there can be no doubt of the advantage to come from the extensive use of sweet clover in these situations. There are, however,
other situations in Ohio where condition& are nearly as bad, but
where the soil is of an entirely different formation and character,
but to whtch sweet clover bas shown a marked adaptation and on
which it should be given a thorough trial. These are particularly
t'he badly worn and washed, eroded, red clay soils of Athens, Washington, Monroe, Noble and parts of other nearby counties.
REPORTS FROM OTHER STATES

Reports from reliable sources in Alabama and Mississippi indicate that sweet clover has done quite as wonderful things for the depleted cotton plantations in those states. The owner of a large
plantation at Fox Trap, Mississippi, reports that:
"Worn-out land that will not grow cotton more than 6 to 8 inches htgh, tf
planted to sweet clover and allowed to stand 3 to 4 years, will then grow
cotton from 4 to 6 feet htgh and loaded w1th bolls from bottom to top."
A REPORT FROM ALABAMA

From a correspondent at Prairieville, Alabama, comes such interesting and valuable information that we include the following quotation from his letter:
"The country surrounding my present home, and around my former home in
Mississippt, at one time furnished the bulk of marketable seed produced in these
states. I regard melzlotus alba as a hay for work horses m the summer bme as
superior to alfalfa. That 1s saying a great deal."
Germinatton of the seed. ''With regard to the low germination wh1ch is
common wtth sweet clover, I think that tt probably requires two years to germinate a part of the seed. It 1s poss1ble that the plant has acquired this charactenstic as an aid to its biennial habit. In regard to the introduction of sweet
clover into the United States will say that in 1856 Professor Cutw1ler of Green
Springs Academy, Hale county, Alabama, rece1ved a 'lmall quantity of
seed sent him by a former pupil who at that tlme was secretary to the American
Consul at Chili, South America. Th1s seed was distributed to the students
One Mr. Dale, of Montgomery county, Alabama, secured some in this manner.
The plant showed such a marked adaptation to the conditions that he immedtately took it up in a commercial way. Mr. Wm. Stud wick and son bought seed
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from Professor Cutwiler.
Their father's plantation is in Marengo county,
Alabama. Mr. J. T. Collins, from whom I get my information, began to see
the wonderful value of this plant and began advertising it throughout Texas,
Tennessee, Alabl}.nia, Mississippi and Louisiana, selling the seed in 1877. He
was and is yet engaged in mercantile business in Galion, Hale county, Alabama
He states that for several years he sold from 1000 to 12,000 bushels of seed per
year, selling it in large and small quantities, and scattered it generally throughout the country. Murray Robinson and Sons of Deer Brook county, Mississippi,
also were' extensively engaged in handling sweet clover seed during these years.

Fig 24. In order to maintain a continuous stand sweet clover should
be seeded. for two successive years. Note the two-year-old dead plants in
the foreground. The growth in the background was seeded one year later.
Harvesting and thresh.ing methods. "In Alabama it ripens its seed in July
and August and il). some cases the old-style self-rake harvester is used as a too:;.
for harvesting the seed, .and it cannot be excelled for this purpose. As the seed
shatters very easily when fully ripe it can be cut without waste only early or
late in the day. Some use the common mowing machine, having it 1:>unched by
hand, using forks.
In either case it is ready to beat out in a few days,
Usually this is done on a large canvas or a floor, poles being used for flails.
By far the greater amount of the seed is gathered by hand at so much per
bushel. This is done by colored boys and girls or women. A galvanized tub is
used, a swab of the ripe plant being twisted over it and later the chaff and
broken sticks are separated by winnowing. I have known a smart lad tc
gather one and three~fourths bushels in a day. Care must be taken nottobunch
it or it will heat. After a few days' sun it is safe in any quantity. This seed
is left in its natural hull. I do not think it advisable to hull it. This hull contains some elements that are stifling, causing an irritating sense to the nose anu
throat, it being of a very caustic nature. When wet for some time it becomes
jelly-like and doubtless aids in softening the hard coating of the seed. The
seed germinates either late in the following fall or early winter. I am inclined
to think they germinate best at low temperature. Ha.ve never secured a higr
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percent of germination by using common methods. They seem to germinate to
perfection in moist times while still on the plant before harvesting. It probably
counterbalances its lack of germination by giving a very abundant supply of seed.
Seedmg. "In this latitude I advise sowing the seed in the fall. The first
year the plant m<J.y attain a height of two to three feet under favorable conditions.
It may be cut once or at best twice. It is hard to cure on account of the largeness
of the stems and the leaf falling off before it becomes dry. The second year it
may be cut two and in some cases three times, depending upon the season.
This should be done before it comes into bloom. After taking two cuttings of
hay it will yet produce a considerable amount of seed. It makes a very good
bay. It seems to produce a proper tension on the bowels of animals. In feeding it less grain is used. In fact, work stock are sometimes fed on it continuously without grain. It acts as a tonic, causes a glossy coat and a renewing
of hair on those animals that are inclined to carry it too long. It is surprising
how clean mules will eat it. I have seen them devour it even when allowed to
become large and woody.
"A man moving into this section of Alabama brought with him timothy hay
for his ho1ses, fearing that they would not eat the native hay, but to his surprise
they left the timothy hay and ate the melilotus that bad been thrown out as
rotten. I consider it better as hay than as a pasture. Under our conditions it
grows all through the winter and during this time the stock feed on it but shun
it later in the season. Sheep take to .t readily, however. In some cases it
causes bloat. This often happens in rainy periods. It usually taints the milk
in summer time.
"As a bee pasture it makes excellent '~-oney. Honey from this lime belt was
a warded first place at the St. Louis Exposition. A sample of honey from a
few miles from this place was awarded firs, place at SantaBarbara, California,
at a honey exhibit. Sweet clover honey is used extensively by extractors in the
north to mh: with and flavor their product.
Soil Improvement.
"As a soil improver it has long been considered unsur·
passed. For cotton land it sometimes causes the plant to grow large without
fruitage in proportion. It puts new life into old, baked land, causing it to be·
<:orne pliable. Its roots begin decaying at once after the tops die. The fertility
thus gained is again used with compound interest. It seems little concerned
whether there be a good supply of humus in the soil or not, so long as the mineral matter is sufficient. It delights in au abundance of lime and will not suc<:eed without a fair supply. It will grow on bare, rotten limestone and after it
.other grasses follow. It is easily killed out by cultivation but is enduring in
pastures and meadows on lime land. It grows in wet, seepy places, unfit for
most other plants. The decaying roots leave large boles in the hard earth, aid·
ing in drainage.
Bacteria. "It affords a home for beneficial bacteria and is probably not
surpassed in this even by alfalfa.
Comparing it with alfalfa, it possesses the
:following advatages.
First, the seed is cheaper.
Second, no expensive machinery is needed in harvesting.
Third, it takes complete possession of the land the first year without being
a baby.
Fourth, there is more fibre in the plant and stock will not gorge themselves
.on it.
Fifth, it does not induce too lax a condition of the bowels, as does alfalfa,
in the summertime; neither does it work the kidneys excessively.
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Sixth, it reseeds itself and leaves in soil its added fertility.
Seventh, it will grow on land too wet for alfalfa.
Eighth, it will grow on land lacking in available fertility for alfalfa.
Ninth, it supplies its own bacteria without fail.
Tenth, it provides an excellent pasture for bees."

The soils of the sweet clover belts both in Mississippi and Alabama are strongly calcareous. Several Ohio correspondents refer
to sweet clover as being used extensively as pasture in Iowa and
in Pennsylania. No definite information has been obained from
farmers in the latter state. There are extensive sweet clover fields
in the limestone hills of northeastern Iowa, where it has been used
with excellent results not only as a soil builder but also as a pasture
and hay crop.
A WORLD SURVEY

So much of interest developed in connection with this study that
it was deemed advisable to investigate the habits and uses of this
plant in other parts of the world and to ascertain under what conditions and for what purposes the plant was grown abroad. This
investigation was made through American Consuls in all important
countries of Europe, Asia, Africa, Australia and South America.
The information furnished by the consuls was obtained principally
through the experiment stations, scientific and agricultural societies
and other sources of unquestioned reliability. The following is a
brief abstract of these reports.
EUROPE
GREAT BRITIAN AND IRELAND-ENGLAND

Birmingham: Growing in vicinity of Birmingham, but not utilized in an
agricultural way, except as pasture for bees. (Information by Consul.)
Bristol: Both species are common throughout England, though neither are
used to any extent for hay or pasture. Considered to be too coarse for the latter
It thrives on poor, sandy soils. Mentions another species known as Blue Melilotus (Melilotus azureus) or Oldsow, which is used in Switzerland to communicate odor and flavor to Schapziger cheese. (Information by Consul.)
Leeds: Both species are found growing commonly throughout England.
Neither has any wide adaptation as plants of agricultural value. Are found to
some extent in corn (i. e., wheat) fields. (Information by Consul.)
SCOTLAND

Dundee: M. ojficinalis is held to be a native of Britain, while M alba, though
found apparently wild is not a native. Not cultivated in Scotland as a forage
plant. It is grown as a fodder plant' to some extent in England. (Information
by J. H. Wilson of Agricultural Department of St. Andrew's College.)
Edinburg: Both species are well known in Scotland, though neither is con.
sidered as having much agricultural value. A small amount is a valuable
mixture in hay, as it imparts to the whole foliage a sweet, agreeable odor similar to sweet-scented vernal grass. There is a species culti·
vated in France under the name of Melilotus officinalis altissima, which grows
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Melilotus ojjicinalis that the famous Cruyere cheese of Switzerland owes its
flavor. The flowers and seed after being dried are bruised or ground and
mixed with the curds before pressing. MeZilotus paravinus or Melilotus alba
is usually confined to the eastern counties of Scotland, growing in waste places
as a. wild plant. It is found in Ireland, as a casual wild plant in waste places
Meliloft~s ojjicinalis grows in Ireland, England and Scotland. Confined in Ireland to the east coast. Melilotus alba has been found in 40 and Melilotus o.fficinalis in 70 out of 180 British counties as a weed or a wild plant on railway
embankments and waste places. (North British Agriculturist.)
IRELAND

Dublin: Both species exist in Ireland, though neither is considered of
economic value. (Information by Consul.)
GERMANY

Berlin: Both species are growing in Germany. Used for binding the soil
on banks or slopes and also as as green manure. (Information by Consul.)
Dresden: Both plants grow wild in Germany. Not generally used as fodder
on account of their coarseness. (Information by Consul.)
Cologne: Is not common in the German Empire. (Information by Consul.)
Alsace, Lorraine. Both species of sweet clover are growing through the
provinces, though they are not utilized in either, in an agricultural way. Generally considered as weeds. (Information by Director of Experiment Station.}
FRANCE

Paris: Melilotus alba is used in some parts of France as a fibre plant in
the manufacture of textiles. (Information by Consul.)
Marseilles: Not found in this province of France. (Information by Consul.)
RUSSIA

Warsaw, Poland: Bokhara Clover is an especially excellent soil manuring
plant and a nitrogen collector. It is planted in the autumn with winter rye and
plowed into the ground after the rye has been harvested. It enriches the soil
with a dry substance of 23 cwt. per morg (equal to 1.382 acres), whereas lupine
at its best development will yield only 12 to 15 cwt. per morg. Manuring by
means of plowing green Bokhara Clover into the ground, gives the subsequent
crop, according to information received, a darkish green-blue tinge such as is
produced by Chili saltpetre. If the visible successes which are so often noticed
have not been remarked everywhere in the expected degree, the reason for this is
especially due to misunderstanding the nature and the needs of this kind of
clover. These needs, above all, call for the presence in the soil of lime, and besides this, the addition of Kainit and Thomas Slag to the soil. In one instance
known to us, Bokhara. Clover with 2 cwt. of "Thomas-flour" and 3 cwt. of
Kainit, which were added each year, yielded, after 5 years, about double the
harvest. (Translation of an article in a Russian Agricultural magazine, by
Mr. Wasilewski, 16 Meodowa st., Warsaw.)
Riga: The plants grow wild in the Baltic and adjacent provinces in fields
and meadows. They are commonly sowed in some parts of the Germa11 Empire
in grass mixtures. (Information by Consul.)
Odessa: They are to be found high up in Central Russia growing in a wild
state. Plants have a predilection for broken ground, where under favorable
conditions they attain a height of from 4 to 5 feet. Parts of the plant, especial! v
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the blossom spikes of the white variety, contain varying proportion of cumarin.
It imparts to the milk and butter of cows who have eaten it a. fine taste. (Information by Consul.)
AUSTRIA

Trieste: Both species grow in this consular district and have been improved
by farmers by cultivation. They can easily produce good crops and feed for
their cattle, especially in years of scarcity of other forage. Is not relished by
cattle when fed alone, but with other grass is eaten with much relish. (1nformation by Consul.)
HUNGARY

Fiume: Both species are decidedly indigenous plants throughout Eroatia.
and Flavonia, but are not cultivated or used in an economical way. (Information by Consul.)
Budapest: Melilotus alba and Melilotus officinalis are two species widely
spread as weeds over Central and South Europe. They are both found on
sterile grounds, rubbish heaps, deserted places and stony slopes, but also on
cultivated land, especially in Anthyllis, red clover and cereal crops. They are
both regarded as weeds by our farmers. Their seeds are frequently met with
in the process of cleaning agricultural seeds and are sometimes used, especially
those of Melzlotus officitlalzs, for adulterating clover and alfalfa seeds.
Melilotus alba was some time ago placed on the market and advertised as
"Bokhara" or "Giant Clover," but as soon as this species was recognized, the
article almost entirely disappeared from commerce, the seed Control Stations
baving stigmatised the advertising of these seeds as an attempt to mislead the
public. It is a question whether the Control Stations were justified in their
action.
With regard to their agricultural possibilities, both species belong to the
most unpretentious of plants; I have seen Metzlotus ojJicinalis prospering and
providing good pasture for sheep on the driest and most barren stony slopes,
such as occur in the region of the Adriatic. They are, therefore, plants which
in my opinion perhaps are not to be summarily excluded from cultivation, By
reason of the1r modest requirements of water they can be perhaps advantageously
grown on very dry, sterile places with bad soil, where better Papiliona.ceae
(Legumes) cannot thrive.
Other good qualities of this plant are, besides unpretentiousness, a strikingly high percentage of digestive nutritive constituents (Melzlotus officina/is
containing 4.1 percent of nitrogenous, '7.3 percent non-nitrogenous matter, .8percentfat and 5. 7 percent :fibre; L. F. Nilson ex Pott, Hand b. d. tier. Ernahrung,
1907; P. 79-80) and the large quantity of green fodder produced by this plant,
as it grows sometimes to a height of 3 meters (nearly 10 feet). The feeding
value of Metilotus alba is still higher, for taking the starch standard of red
clover (according to Kellner) at 10, that of Melzlotus alba is 8.2. Moreover,
both species can be grazed down to the root without damage.
The only bad qualities of these plants is their strong aromatic odor, which
causes them to be disliked by animals. Melilotus officinalis contains more
cumarin than Mehlotus alba. Besides this their stalks turn prematurely into
wood a.ud produce relatively few leaves, and must therefore be cut early.
I have come to the conclusion that a more extended trial would be all the
more advisable in very dry districts, using the seed alone or mixed with those of
some other unpretentious plants, as some European authors regard them as
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middle-class fodder plants. We know some merchants in Hungary who sell the
seeds of Melilotus officinalis. (Information by A. D. Degen, M. C., Director of
the Royal Hungarian Seed Control Station.)
SPAIN

Madrid: Both varieties are found growing in all parts of Spain.
upon as of no economic value. (Information by Consul.)

Are looked

PORTUGAL

Lisbon: Both varieties are probably growing in Portugal.
by Consul.)

(Information

ITALY

Rome: The Melilotus alba is found in Italy and is variously known as the
Melilotus of Liberia, the Bokhara Clover and the White Tribolus. It grows in
the meadows and along the river banks. It is a biennial plant and is used to
some extent as hay, although as such it is not highly esteemed. When used as
a hay care should be taken that it be cut at the exact period of maturity, for if
cut too soon it is very hard to dry, and if cut late it is tough. This plant is well
adapted to mediocre dry, calcareous soil. The time of sowing is the same as
that of the meadow clover, and from 35 to 65 pounds of seed should be planted
per acre. The Melilotus alba grows to a moderate height and is much sought
after and esteemed by bees. In France it is cultivated as a textile plant and
produces a fibre suitable for the manufacture of common cloth and cordage.
The Melilottts officinalis, also known as the Odorous Melilotus and the
Giant Melilotus, is likewise a biennial plant and grows wild in the fields and
uncultivated places of Italy.
Ordinarily, the Melilohts officinalis is not cultivated, although it makes a
good aromatic hay provided it is cut young. It is well adapted to poor, dry
soil, such as is found in the dunes. The unhulled seed of this plant weighs
about 66 pounds per hectoliter (2 bushels and 3.35 pecks). For sowing an acre
about 55 pounds are required.
The Me!ilotus arvenis is also known as the Melilotus afficinalis but is
vulgarly called "coachman's grass," "horse clover," etc. (Information by
ConsuL)
Genoa: Both species grow wild in Italy, but are not utilized to any extent
for forage. (Information by Consul.)
Palermo: Both species grow in Sicily. They are considered good forage
when united with other forage plants. (Information by Consul.)
TURKEY

Constantmople: A very limited amount of Melilotus officinalis is growing
in Turkey. (Information by Consul.)
Samaria: Plants are not known to be growing in Samaria. (Information
by Consul.)
DENMARK
Copenhagen: Both species are growing in Denmark. Some experiments
have been made at the State Experimeut Station at Lyncby. (Information by
Consul.)
HOLLAND
Rotterdam: Neither Melilotus alba nor officina/is are used in Holland as
cattle food. (Information by Consul.)
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BELGIUM

Antwerp: Both species are growing throughout Belgium, but the toughness
constitutes an obstacle to its general use as a forage plant. Serviceable in
planting in poor and gravelly soils. They afford pasture for sheep, and are
also used as a fertilizer plant. (Information by Consul.)
Brussels: Both Melilotus ojjici?talis and 1/lldilotus alba are common about
the country. Neither is utilized generally for hay or pasture. Another species,
lf/elz.lotus corrttlea, or Bl ...e Melilotus, is very odorous, sometimes called
Peruvian Mehlotus. It is especially found in Eastern Europe. Stem reaches
65 centimeters (about 2 feet) in height and bears blue flowers. It is raised for
perfumery. All species are sown either in spring or at the end of the summer.
(Reply by School for Horticulture and Agriculture at Vilvorde, near Brussels.)
GREECE

Athens: Both species grow wild in Greece.
(Information by Consul.)

Not utilized for hay or pasture.

SWITZERLAND

Geneva: Meliloplant-White Melilotus, is much used in this country for
agricultural purposes, particularly as hay. Was imported into Switzerland
from Siberia. Farmers are very appreciative about it. The retail price of seed
in Geneva is two francs a beirog, eqUtva1ent to 38c for 2,!{ pounds.
lffell!otus Azz11·eus This is described as an annual plant, sometimes grown
in gal(J.ens. Cultivated by apiaries. The dried flowers are powdered, worked
up into a paste and used in the curd in Switzerland to give an odor or flavor to
Schaptiger cheese. (Information by Consul.)
SWEDEN

Gottenburg: lffehlotus alba is growing throughout Sweden, but the strong
odor makes it impossible as a. fodder plant. Utilized to some extent for fertilizing the soil. Is sometimes used for adulterant for clover and especially
alfalfa seed. (Information by Consul.)
ASIA
INI::JA

Calcutta: Distribution:- Peninsular India, N. H. Himalaya up to 13,000 feet,
Upper Gangetic Plain, Bengal, Burma and Central Provinces.
Characteristics of the plant: It is a leguminous weed of cultivation, flowering
during the season. Being a hardy plant with the luxuriant and persistent
habits of a weed, it can be grown with a minimum amount of attention.
Value as fodder: As a fodder it should prove useful in the dry season when
the cattle are generally dieting on a scanty allowance of unnutritious food. On
account of its fragrance it is of value for a mixture with hay. But Sir George
Watt records the statement that the plant, if browsed by cattle, produces swelling of the belly.
Manurial value: Its manurial valne has not yet been thoroughly tested but
it bas been observed that this legume should prove a most useful factor in
increasing the outturns of paddy lands.
Fibre: This can scarcely be considered a fibre plant though it yields fibre.
Certain specimens furnished from Canada were reported as of marketable value,
if properly treated.
Vegetable: In Thayetmyo, Burma, it is sold in the local market as a. sag
(pot herb).
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Cultivation: When grown for fodder it should do well on lands that are
retentive of moisture and require no irrigation. To get it established the seed
should be sown among the standing rice towards the end of October at the rate
of 20 pounds per acre. When once established in a rice field, it sows itself and,
therefore, requires no further attention. The seed lies dormant in the soil till
about November, when it germinates and grows to a height of about 3 feet and
continues to yield a good supply of valuable green fodder for both horses and
cattle from January till March, when other green fodders are not available.
Experiments in central provinces: The seed of this leguminous weed was
collected and sown as a SE'cond crop in some of the rice plots on the Telinkheri
Seed farm in the central provinces in 1907-08, with the result that a. good supply
of valuable fodder was obtained during February and March both for farm
cattle and horses. With irrigation, two cuttings were obtained from some of
the plots. Major Ba.ldrey, Superintendent, Civil Veterinary Department, Central Provinces, who used it for his horses, described it as follows: "I thought
Melilotus alba an excellent thing as a. green fodder. It should be pushed, I
think, in the new irrigated tracts. ''
Mr. Dewar, Deputy Commissioner of Ba.la.gha.t, Central Provinces, who tried
it, speaks of it as having proved a. godsend to him during the dry weather, when
no other form of green fodder was available for his horses.
The cultivation of this plant in India has not yet passed the experimental
stage. The want of green fodder during the dry weather being keenly felt in
parts of the central provinces and Berar, it is being tried on a. much larger
scale in several Agricultural Stations in those provinces. (Information by
Reporter to the Government on Economic Products.)
Bombay: Melilotr~s alba is reported in the central provinces to be a good
fodder plant. It is found to give one very good cutting, averaging 3,000 pounds
per acre. The second cutting is poor, when the plants begin to :flower and do
not produce foliage. Failed to get any subsequent cuttings. The fodder, though
not as good as alfalfa, is eaten by cattle. (Report from Superintendent Agricultural College Farm, Toona, India.
Nagpur: Being grown as an irrigated fodder along with Egyptian clover.
Also with our best grasses. (Information by Superintendent for the Director
of Agriculture.)
Central Provinces: A promising weed. The want of green fodder during the
dry weather is keenly felt in parts of the central provinces and Berar. From
December to June grass is conspicious by its absence. In Chhattisgarh where
the staple crop is rice, almost the only fodder available for cattle during this
period is rice straw.
The present degenerated state of the diminutive
Chhattisga.rh breed of cattle is no doubt largely due to poor :feeding. The introduction of a good rabi fodder crop has been suggested as one of the possible
ways of improving this breed. A bulky, leguminous crop that could be grown
after rice would, if palatable as a fodder, exactly meet the wants of this large
division. A good deal of attention has, therefore, been given to the study of
leguminous weeds with the view of securing one that would meet these requirements. Two years ago one was discovered growing on a. rice plot on the
Telinkheri Farm, which, on investigation, has proved to be a. most promising
fodder plant. This weed is Melilotus alba and has been designated Wild
Lucerne, owing to its close resemblance to cultivated lucerne. It germinates
early in November, grows to a height of three feet, and is relished both by
horses and cattle. It was grown as a rabi crop on the Telinkheri Farm this
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year, and bundles of it were supplied daily to Government Officers in Nagpur
as a green fodder for their horses; it was also much relished by the farm
bullocks.
Major Baldrey, Superintendent, Civil Veterinary Department, who used it
for his horses this year, describes it as follows: "I thought Melilotns alba an
excellent thing as a green fodder. It should be pushed, I think, in the new
irrigated tracts."
As a green manure, too, it will, I believe, prove to be of great use to the
cultivator of the rice tract, who at present applies the ashes of his cattle manure
to the plots adjoining the village, while his more remote rice fields are cropped
continuously without manure. Its manurial value has not yet been thoroughly
tested, but it bas been observed that the rice crop this year was much better in
the plots in which a previous crop of wild lucerne had been plowed in.
Melilotus alba is a biennial. When once established in a rice field, it sows
itself and, therefore, requires no further attention. The seed lies dormant in
the soil till about the :first of November, germinating about the time the paddy
is being harvested.
To get it established, the seed should be sown among the standing rice
towards the end of October, at the rate of 20 lbs. per acre. The soil being still
moist at this time, the seed is trampled in by the feet of the coolies employed in
reaping the rice. This method of sowing is well understood in the rice tract of
these provinces, as this is the method commonly adopted of growing a second
crop (utera) after rice. When grown for fodder, it continues to yield a valuable
supply of green fodder from January till March. It requires no irrigation if
grown on rice lands which are fairly retentive of moisture.
Being a hardy plant, with the luxuriant and persistent habits of a weed, it
can be grown with a minimum amount of attention. As a fodder it should
prove useful in the dry season when the cattle of most of the rice tracts are
dieting on a scanty allowance of unnutritious rice straw. The ease with which
it is cultivated will be in favor of its introduction. It is being tried this year
as a second crop after rice in several villages of Chhattisgarh. Mr. Dewar,
Deputy Commissioner of Balaghat, who tried it last season, speaks of it as
having proved a godsend to him during the dry weather, when no other form of
green ±odder was available for his horses. (D. Clouston, Superintendent for the
Director of Agriculture.)
CHINA

Ton Kin, Cochin: I am very much interested in "Melilot" and am pleased
to be able to give you the information which you seek in regard to the two
kinds of "Melilot"-"alba" and "officinalis."
The Melilot officinalis alone grows in profusion in the province of Phu-Tho;
it is found in abundance a month after the harvesting of the rice in the tenth
month, January and February. Some of the higher rice fields are covered with
it as if it had been sown, and it is without doubt the Melilot officinalis, easily
determined by its yellow flowers..
This leguminous plant is very interesting for (a) its leaves and flowers,
which, in the dry state, serve to aromatize the hay; (b) its flowers, which are
·eagerly sought by bees; (c) the plant, which when buried green is a very good
fertilizer; (d) its stalk, hard and from 1. 75 to 1.80 meters in length (5.8 to 5.9
feet), which gives a fiber suitable for the manufacture of small rope, but which
could advantageously be used for paper pulp; (e) finally, by the distillation of
the flowers, "Cumarin", the principal aromatical flavor of the Melilot, is
obtained.
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I hold myself at your disposal for any other information desired. Kindly
accept, etc. (Signed) Gil bert, Planter. (Translation of letter from the President of the Chamber of Agriculture.)
Canton: Sweet clover is quite generally seen in all parts of Manchuria; is
not used as a hay or a pasture crop simply for the reason that the Manchurian
farmer knows nothing whatever of what we in America call grass crops.
(Information by Consul.)
Hankow: Both species are growing in the vicinity of Hankow as a weed.
It is eaten with relish by pigs, which thrive on it. It is sold in the Chinese
markets in May and June and again in September and October as a vegetable,
and if cooked properly is said to taste very much like superior spinach. (Information by Consul.)
MANCHURIA

Darien: Clan Tong Agricultural Experiment Station at Darien, Delnay,
reports that the -plants are not known in Manchuria. (Information by Consul.}
JAPAN

Yokahoma: The plants are not indigenous to Japan and but little is known
of them. Melilofus alba grows very well but is considered too hard for fodder.
(Information by Consul.)
KOREA

Suigen: Neither species of sweet clover is indigenous or is grown in Suigen.
(Information by Lahonda, Director of Agricultural Experiment Station at
Suigen.)
FORMOSA

Not growing in Formosa.

(Information by Consul.)
RUSSIA IN ASIA
SIBERIA

Valdivostock: A few progressive farmers in Eastern Siberia are growing
Melilotus alba, in the southern part of the Maritime Province in the Ussuri
Valley. First crop very satisfactory. The winter frosts destroy the roots.
(Information by Consul.)
TURKEY IN ASIA

Jerusalem, Syria: The plant grows wi14 in the vicinity of Jaffa. Cultivated
in the LeBaron district of Syria to make pipestems from and is valued for this
purpose on account of its fragrance. Melilotus is reported as growing wild in
some sections of Armenia and Persia. Grows wild in other parts of Syria and
is cut in the green state and fed to horses. (Information by Consul.)
ARABIA

Aden:

Plant not known in Southern Arabia.

(Information by Consul.)

NEW ZEALAND

Auckland: Both species are common in many parts of New Zealand. Have
been tried in an experimental way. They are quite neglected by stock. Plants
are very valuable in South Australia, where they have entirely altered the
aspect of King Island. It is claimed that stock thrive exceedingly well on
Melilottts. It would appear that in drier countries where succulent forage is
not available such plants as these are more valuable; for example, alfalfa,
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absolutely neglected by stock and considered a weed. (Information by Department of Agriculture, E. Clifton, Director.)
AUSTRALIA

Victoria: Plant grows wild in many parts of Victoria, particularly on King
Island, near Tasmania. It is highly spoken of as valuable for fattening purposes. In some of the irrigation districts it is successfully grown as a catch
crop and plowed in as green manure. (Information by Consul )
New South Wales: As far as the consul is able to determine there is none
grown there. (Information by Consul.)
Hobart, Tasmania: Melilotus is growing on King Island to the north of
Tasmania in Bath Si.rait. It is known as Melzlolttsparm'flora. This plant does
remarkably well on sandy country in the westetn part of the island. Scrub by
growth, with which much of the land was covered, was cleared and burned off
and the Melilotus planted broadcast.
It produces abundant herbage and has good fattening qualities. The seed
does not germinate readily, hence as the plant is an annual it is found advisable
in order to maintain a regular supply to burn off the pasture in the early
autumn. This facilitates the germination of the seed, which follows the first
rain after the burning off. The Melilotus has a very important manurial effect
on the soil and tends to increase the organic matter and also materially increase
the nitrogen content. (Information by Consul.)
Melbourne: All these plants contam a volatile odoriferous principle, doses
of 7 to 10 grains of which may be fatal to dogs. Smaller doses produce depression, vomiting and drowsiness, and when fresh none of these plants can be
safely eaten in large quantities.
I have found the seed of Melilotus pa1·vijlo1a still germinable when 40
to 61 years old and that of .JI!Ietzlotus alba from 38 to 77 years old. Hard seeds
of these plants can remain in the soil without germinating for very many
years. (Report by Government Botanist of State of Victoria.)
SOUTH AUSTRALIA

Adelaide: Melilotus alba is grown here but has not proven useful. It does
not thrive under the low rainfall conditions and on the damp alluvial fiats
where it does succeed it is not relished by the stock. (Information by Consul.)
South Australia: Melilotus parvifiorus. During the past twelvemonths considerable publicity has been given to the wonderful growth on King Island,
Tasmania, of a leguminous plant usually known as Melilot ( Melzlotus oflici1talis). Before the accidental introduction of this plant to the island the grazing
(lapabilities of the land were poor; but it is stated on reliable authority that
there has of recent years been a complete change in this respect. This melilotus
grows very freely on the white coast sand, with the result that the humus resulting from decaying of the roots and leaves causes the sand to become darker in
color and capable of growing other useful plants. The many laudatory reports of the valuable properties of this plant-which is used both as green feed
and as hay-have naturally given rise to many inquiries on the part of our landholders, and considerable quantities of seed were imported for trial this year.
Members of Branche'> and farmers generally visiting the Show this year
will doubtless have noticed it growing on the waste places in most of the railway station yards in the Lower North as a plant similar in general appearance to lucerne, but with a yellow flower. In the Adelaide station yard the
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plant is specially luxuriant; on many of the embankments on the hills railway
line it can be mown in considerable quantities. Where the soil is fairly moist
the plant reaches 3 ft. to 4ft. in height, with numerous branches; under drier
conditions the plant will mature when only 1 ft. in height. Along the roads of
most of our seaside towns on the east shores of St. Vincent Gulf this plant
grows very freely on the light sandy soils. This plant is Mehlotusparviftorus,
and has been known in South Australia for over twenty years. In the southeast,
where it is known as Californian lucerne, it grows profusely, and is often
troub 1esome in the cereal crops. Even on Yorke Peninsula we have heard a
farmer complain that since the use of phosphates the plant has grown much
more vigorously than was the case in former years, and was often a "nuisance"
in the wheat. During threshing operations in the southeast large quantities of
this seed are taken out with other refuse, and could doubtless be obtained at
very low rates as in the past; at any rate, it has been regarded as simply
waste screenings .
.Melzlotus pa1 vifto1·us is closely allied to the King Island Melilot, and the
general characteristics of both plants are similar, though the latter appears to
be of higher feeding value. It must not be thought from these remarks that the
Melilotus is of but little value. It is true we have had it in our midst for many
years and consequently are probably disposed to undervalue it. It is undoubtedly a useful fodder plant, and is well worthy of trial, especially in some of
our sandy di!,tricts uear the sea. It comes up very early; is a good fodder
{though, owing to its peculiar flavor, stock sometimes do not take very readily
to it at first); and produces a very heavy green crop. So far as we are aware
it has not beeu made into hay here, and it may be somewhat difficult to handle
it satisfactorily in August and September for this purpose; but both as ensilage
and as green fodder it should be valuable. As previously stated, the flowers
are of a deep yellow color.
Articles by botanical experts have appeared crying down this wonderful
clover; but, so far, I believe that none of these genlemen has personally visited
King Island to see for himself, but they give their opinions from theory. Whatever the correct botanical name may be, the fact remains that King Island (where
the fE:>ed is 75 percent Melilot) turns out the best beef and butter on the Tasmanian market. A considerable quantity of King Island factory butter is exported
each year to London, and brings highest market prices with other Australian
brands. This should dispel the bogey about its being harmful to the dairying
industry. The authority mentioned is doing a lot of unnecessary barking, insomuch as that we do not advocate it as the best of all clovers. I would uot advise anyone to sow Melilot where he could get good English grasses and clovers
to grow, my reason being that, although it is a good grazing plant, its principal
virtue lies in its power to fertilize and bring into use poor, sandy country, of
which there are millions of acres in Australia. As an example of this, we have
sown King Island Melilot on raw white sand, and it has in the course of five or
six years, changed it into rich, dark-brown, almost black, loam, and made it
capable of growing good crops of oats, lucerne, etc. The reason for this change
lies in the melilot being a legume, and its power to absorb nitrogen from the
air and deposit it in the soil is really wonderful. The potash left after each
year's fire also helps this result. The capabilities of King Island as a beef
producer are receiving the attention of the Melbourne authorities, and no doubt
the near future will see King Island supplying both Tasmania and Victoria
with prime beef and early lambs. It is a pity that these adverse critics of King
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Island melilot have not seen it growing there. If they had, I have no doubt
they would alter their opinion. Anyone with poor and sandy soil should give
it a trial. Its use as a scavenger in dirty country, infested with teatree scrub,
bracken fern, tussocks, etc., is good, as it carries a good fire each year and soon
cleans out the rubbish.
The identity of King Island Melilot does not seem to have been settled quite
satisfactorily. Mr. Maiden, the Government Botanist of New South Wales, was
unable to obtain specimens from King Island, and based his determination on
plants supplied by Harold W. Robinson, of Gosford, and stated to be grown
from King Island seed. These Mr. Maiden says, were unquestionably Melilotus
parvifiora, known as "Hexham Scent" in the senior state. This plant grows
wild in most of our settled districts, especially near the sea, so that those who
desire to experiment with ii can easily do so.-Ed.) (Extract from Journal of
Agricuiture of South Australia, May, 1908.)
AFRICA

Cape Town: A species of Melilotus known as Metiloitts Indica, locally known
as "stink clover," grows in parts of South Africa, particularly Cape Pro,•ince.
(Information by Consul.)
Johannesburg: Melilotus alba, officinalis and parvifiora grow in South
Africa as naturalized weeds. They are not used either as hay or pasture plants.
These plants furnish an abundance of bacteria nodules on the roots, and are
therefore being tested as possible green manure crops for orchard land and
in rotation with other crops. (Information by Acting Secretary of Johannesburg.)
Port Elizabeth, Cape of Good Hope: Not growing in this consular district.
(Information by Consul.)
Madagascar: Not growing in Madagascar. It is reported by the chief of
the Madagascar Service of Colonization that sweet clover is common in the north
of Algeria. (Information by Consul.)
EGYPT
Cairo: Plant supposed to be the same as our sweet clover is growing in
Upper Egypt, known as Perceem. It resembles alfalfa very much, but contains more liquid matter and is probably not so nutritive. (Information by
Consul.)
Zanzibar: Small plot of Melilotus offi.cinalis is growing at the experiment
station, though the director does not consider it probable that it will become important in Zanzibar owing to the fact that the country is rich in indigenous
clovers. (Information by Consul.)
Liberia, Monrovia: Not growing in Liberia. (Information by Consul. )
Algeria: Reports that neither Melilotus alba nor ojftcinalis are grown in
Algeria, but they are grown in France among the cereals in the fields. (Information by Consul.)

NORTH AMERICA, OTHER THAN UNITED STATES
CANADA

Both species grow commonly throughout Canada. Prof. Zavitz, of the Ex·
periment Station at Guelph, Ontario, says he would not. under any circumstance recommend planting sweet clover, as it is apt to become quite a serious.
pest. (Information by Consul.)
NOVA SCOTIA

Both varieties are growing in Nova Scotia. Not very highly esteemed for
fodder. (Information by Consul.)
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MEXICO

Sweet clover does not grow generally in Mexico on account of the
lack of humidity and irrigation. Farmers usually prefer to plant alfalfa, which
grows for several years without replanting. (Information by Consul. )
CANARY ISLANDS

Melilotus not growing in the islands, within the knowledge of the Consul.
(Information by Consul.)
SOUTH AMERICA
Valparaiso, Chile: Among the recorded plants of the Fl01a de Chile there is
only one indigenous kind of sweet clover, namely, Melilotzts parvzjlora, vulgarly
known as "Trebi!lo."
Its fragrance is delightful and perfumes the surrounding air. It has
bunches of long caterpillar-formed, yellow flowers. Is oftt>n wrongly confounded
with Melitotus o.fficinalis.
M. pa1·vijlora has not been studied as a forage
plant here. In its wild state its pasture and medicinal values are known.
It has been claimed that the plant originated in Chile from seeds in grains
brought from Mediterranean regions, but this is not accepted as correct now,
and JII. parv-zjlonz is recognized as a Chilean species.
My personal investigatiotlS have revealed some additional data, as I have
found 3 and perhaps 4 distinct varieties, all vulgarly called "Trebillo."
No. 1. A wild bush about 4 to 6 feet high, has one straight upright stem
in the center from which branches with foliage shoot from every side. These
branches like the stem are hollow. The central stalk is about half an inch in
diameter at its base, gradually decreasing upward. It is rather woody and
ihard, but readily eaten green. Dried, it might be too hard for sheep and young
animals, but if cut or broken would serve for any purpose as animal fovd. It
'remains fragrant when dry. The entire plant, with its ample leafage, is greedily
-eaten by every class of animal; is a medical healthful forage of the highest
nutritive value, producing much fat of superior quality; when eaten or cut the
plant sprouts anew. It probably is perennial, at least to the same extent as
alfalfa. The flowers are in long slender bunches, about 1~ inch long, of a
bright yellow color. The bees are very fond of them and the honey produced is
specially fine. The word "Meliloto" is from two Greek words meaning "loto
de miel" or syrup or honey of Lotus. There is no reason why its merits should
be lost in drying. It grows in wet or moist places in lowlands and deserted
Tiver bottoms, etc., etc. Medicinally it is used as an emollient resulutina, to
prevent suppurations for wounds and bruises, etc.
No. 2. A wild bush about 20 to 24 inches high, composed of several upright
.stalks; no part of the plant exceeds :!4 inch in diameter. Has considerable but
not a superabundance of fragrant foliage, a trifle finer than alfalfa. Flowers
in small oblong bunches about~ inch long, yellow but lighter colored than No.
1. Any annnal, young or old, can eat every part of this plant, green or dried.
I also believe this to be perennial. It sprouts when cut or eaten off. Thi~t grows
in any soil with little moisture.
No 3. This is a distinct plant, has from 4 to 6 stems which issue direct
from the root and lie flat upon the ground in every direction, from each of which
grow auxiliary upright shoots or st'!ms, all having an abundance of leaf growth
which is less fragrant than Nos. 1 and 2. The plant when green is very flexible.
Stems hollow in this form. Has small yellow flowers like Medicago Arabica or
M. denticulata. ("Beer flovers" Medicc.yo -maculata, "Hualpz~ta" in Chile.)

648

OHIO EXPERIMENT STATION: BULLETIN 244

All these plants are called commonly "Trebillos" and have affinitive habits
of growth, such as growing anew when deprived of growth; top growth dying
after the maturity of its seeds, sprouting again in the earliest of spring or at
once if in a frostless location with moisture. They are hardy quick growers in
any climate where the ground does not freeze hard; will stand w•ry heavy frosts.
Have never been tested for colder climates here. Never have received any atten~
tion as they are scarcely in view long, as the animals do not leave them unless
in some inaccessible place. Any of these plants that may be found are worth
study and testing for forage plants, either green or dry. Critical research
would probably show other unnamed varieties. As only stray plants can really
be found, no great quantity of seeds can be secured. (Translation of letter
transmitted by American Consul at Valparaiso, Chili, from Jose Husbands.)
EVIDENCE FROM AMERICAN EXPERIMENT STATIONS

Very little in the way of definite experimental work with sweet
clover has been undertaken at our American experiment stations.
Brief mention is made of the plant in many early reports in connection with weed classification, forage crop work, etc. In almost
every instance where sweet clover has been included in forage crop
work it has made a good showing in comparison with the other
crops used in the tests; however, with but two or three excep·
tions very scant attention bas been given to sweet clover in the
station work of the past l.S years.
The following reports received from American stations are of
interest in showing the great ability which this plant possesses of
adapting itself to a wide range of climatic and soil conditions and the
esteem in which it is held by the leaders in agricultural science.
The publication of these letters is authorized.
ALABAMA EXPERIMENT STATION
Auburn, Alabama, Nov. 25, 1911.
In reply to your letter inquiring about Melilotus alba and Melilotus officinaZis, I would say that both of these are here practically confined to the central
lime or so-called Prairie Region of Alabama. This is a narrow belt in central
Alabama with a stiff clay soil strong in lime.
(Signed) J. F. Duggar, Director.
ARKANSAS EXPERIMENT STATION

Fayetteville, Arkansas, Nov. 28, 1911.
This station has not conducted experimental work with sweet clover. The
reason is largely due to the fact that the more common types of forage crops and
legumes that might be used for building up the soil have been grown but little
in this state. We therefore have a very large number of crops to work with before we reach such a crop as sweet clover that is, or has been, regarded as of
less importance than those usually grown. Sweet clover is growing as a weed
in some portions of the state and I may state that those portions are limited to
the Ozarks, but I do not believe that sweet clover will be limited to the upland
region in case an effort is made to grow it elsewhere in the state.
(Sie-ned) Martin Nelson, Agronomi:ot.
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ARIZONA EXPERIMENT STATION

The Arizona Experiment Station has been testing plants that gave promise
of being useful for plowing under to improve the soil. Special attention has
been given to plants suitable for growth in orchards. The two best plants
tested were Melilotus Indica and alfalfa. The Melilotus is the plant commonlv
called "sour clover" in Arizona. Elsewhere it is known as yellow sweet clover
or Bitter Melilot. It belongs to the same genus as white sweet clover (Melilotus
alba), the flowers being yellow instead of white. It is an annual, while the
white-flowered Melilot is a biennial.
Yellow sweet clover (sour clover) grows naturally throughout the southwest, being commonly considered a weed. In southern Arizona it is quite common in grain fields, these being the source of the seed used for sowing in
orchards. Seed can be obtained where grain has been threshed, or at grist and
rolling mills, the cost being slight.
The seed will germinate oniy during the cool weather from September to
April. The earlier it is sown in the fall the more growth will be secured for
turning under in the spring. If sown the latter part of September or the early
part of October it will ordinarily attain a height of three to six inches before
being checked by the cool weather of December and January. It may be sown
as late as December, but will not give as heavy a yield as if sown earlier.
About 50 pounds of seed should be sown per acre.
The method of seeding found to be the best is to level the ground well, sow
broadcast, furrow with a three-shovel furrower, roll, and irrigate by running
the water in the furrows, which should be two or three feet apart. Irrigating
it frequently during the winter will not only increase the yield, but will benefit
the orchard
It should be plowed under when beginning to blossom, which will ordinarily
be early in April. At this stage the yield pro;·ed to be 15 to 18 tons of gre~::n
matter or 3 to 4 tons of dry matter per acre last April. If permitted to grow
longer it becomes more woody, does not turn under so well and decays less
rapidly. By attaching a chain to the plow all the growth can ordinarily be
turned under.
Alfalfa may be sown earlier than the clover, as the seed will germinate during the warmer weather. It does best if sown in the same manner as described
for the clover. As it does not grow as rapidly during the winter, it will usually
not be ready to plow under as early. Thirty pounds of seed per acre will be
sufficient.
The white sweet clover already mentioned makes a luxuriant growth during the summer, but grows little during the winter when the trees are dormant.
For summer growth it seems to be no better than alfalfa. If permitted to grow
two seasons, it dies at the end of the second. It may be plowed under green,
or simply be allowed to die and decay upon the surface. (Extract from Press
Bulletin.)
CALIFORNIA EXPERIMENT STATION
Berkeley, California, Nov. 28, 1911.
The white and yellow sweet clover, Melilotus, are growing in California to
an extent which is generally regretted. The white sweet clover comes into our
alfalfa fields with the alfalfa seed and is generally counted a pest, because
usually not eaten by stock so long as they can get less highly flavored herbage.
Still there are a few people who speak well of this plant for forage. I have
never been able to understand whether they starved their stock to it or not.
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The yellow sweet clover is a great pest in our grain fields because the .flavor of
the seed is communicated to the wheat in the sack. Bakers decidedly object to
this flavor as injuring their bread and millers claim that this .flavor adheres
or inheres even though the seed is properly cleaned before grinding.
These plants will grow upon any kind of soil and often magnificent specimens are found upon the dry river bars during our long, dry summer, rooting
deeply into the underflow in such places.
The plants have been used to some extent as cover crops but although very
deep rooting and desirable on that account, the top growth is rangey, difficult
to handle in plowing under and apt to give the impression of more herbage than
is really secured, for a ten ton crop of sweet clover wtlllook larger than a
fifteen ton crop of vetch or some other close growing plant. Aside from its
standing as bee forage, both these plants must be counted as undesirable rather
than beneficial in this state.
(Signed) E. :r. Wickson, Dea.n and Director.
COLORADO EXPERIMENT STATION

Fort Collins, Colorado, Nov. 29, 1911.
In answer to your inquiry whether sweet clover is grown in this state, I
would say that it is and in practically every county. In all the older irrigated
sections it is abundant, especially along ir ·igation ditches. In some places it
is grown on the dry land for forage. It has been found to be nearly as valuable
as alfalfa to plow under as a green manure crop for renovating the soil. It
does nor seem peculiar or particular to any soil type or types. The distribution of the seed seems to be the only governing factor. Of course, it thrives
much better in our irrigated sections than it does in the unirrigated sections.
(Signed) Alvin Keyser, Agronomist.
CONNECTICUT EXPERIMENT STATION

New Haven, Connecticut, Nov. 24, 1911.
Both the yellow and white melilotus grow here and there in waste places in
this state. They are found chiefly in light, sandy soils along railway embankments and in other waste places. I know of no one who has attempted to culti~
vate them.
(Signed) E. H. Jenkins, Director.
DELAWARE EXPERIMENT STATION

Newark, Delawa.re, Nov. 25, 1911.
I ha.ve found sweet clover growing in va.rioub pa.rts of this sta.te and on all
kinds of soil. It does not seem to be restricted as to type or qua.lity of the la.nd
so far as I am able to determine, although I have not given it pa.rticular study.
We do not consider it of specia.l value in this section as we can grow crimson
clover, which gives us the desired results for soil improvement, but so far as
your question pertains to distribution of this pla.nt will sa.y tha.t I have found
it on some of the most sandy types of soil a!l well as on thm cla.y uplands.
(Signed) A. E. Gra.ntha.m, Agronomist.
GEORGIA EXPERIMENT STATION

Experiment, Georgia, Nov. 28, 1911.
No experiments have been ma.de here with sweet clover. It is not grown
as a. crop anywhere in this state. I ba.d a. number of inquiries in reference to
the plant last sea.son. It was discovered a.t severa.l points in north Georgia.,
particularly in counties the soil of which is largely calca.reous. It seemed to be
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demanding recognition, springing up in out of the way places, I noticed it
here and there on the Station farm, asserting itself in a very impressive
manner.
(Signed) Martin V, Calvin, Director.
IDAHO EXPERIMENT STATION

Moscow, Idaho, Dec. 15, 1911.
I may say that sweet clover is distributed all over this state and grows in
every kind of soil we have, even to alkali soil. The farmers here do not make
any use of it and treat it sole'ly as a weed. It is a considerable nuisance along
the irrigation ditches and roadways. We have made no investigations regarding its value as a hay crop, and so far as the matter of humus is concerned, our
farmers prefer to grow alfalfa, turning under the crop in its period of rotation.
(Signed) L. F. Childers, Agronomist.
ILLINOIS EXPERIMENT STATION

Urbana, Illinois, Nov. 27, 1911.
We have done a considerable amount of work both in the laboratory and in
the field with reference to the use of legumes as green manure crops, including
the common sweet clover (Me!tlotus alba). Some of this work has been done by
the Experiment Station and some by our advanced students in connection with
theses. No special report upon these investigations has yet been issued by the
Illinois Experiment Station, although a number of our publications relating
to soil investigations include results from such green manuring. You will find
some special information concerning an investigation with sweet clover on pages
219 and 220 of my text book on "Sorl Fertility and Permanent Agriculture."
I may say that sweet clover grows along the highways and railroad right
of ways to a very considerable extent in central and norther' Illinois. In
southern Illinois, where the soils are almost invariably strongly acid, sweet
clover is rarely found except where road cuts have brought subsoil containing
limestone to the surface, or where limestone may have been used for railroad
ballast or for road making.
(Signed) Cyril G. Hopkins, Agronomist.
INDIANA EXPERIMENT STATION

Lafayette, Indiana, March 5, 1912.
This Station has made no special investigation of the extent io which sweet
clover is used by farmer;, in this state. Inquiries from all over the state sho;"
that it is found growing wild in practically all sections. A few farmers are
using it as a green manuring plant and recently considerable interest has been
shown in it for this purpose. Some farmers have tried it as a forage but the
results have been of doubtful success. It seems, however, that stock may be
trained to eat it. We have made some tests primanly to see if stock would eat
it and found that while they did not not seem to relish it, they nevertheless ate
it up. We cut the crop while the stems were quite tender. In some cases it has
been reported as quite satisfactory in the amount of growth made for plowing
under as a soil improvement crop. Interest in sweet clover is undoubtedly
growing in this state, but of its ultimate value as a forage crop we are not yet
able to speak positively.
(Signed) A. T. Wiancko, Chief in Soils and Crops.
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IOWA EXPERIMENT STATION

Ames, Iowa, Nov. 29, 1911.
While we have been very much interested in sweet clover as au agricultural
crop, we have as yet been able to give but little attention to it from au experimental standpoint. We h:we ha<l plots of the three common types on the Experiment Station field, and the past year had a patch of some two or three acres
on the College Farm. Aside from this the Animal Husbandry Department has
for some years included chis crop in their tests of pasture crops for hogs.
In our plots on the Experiment Gtation field we have seeded both in the fall
and in the spring with equal success. When seeded in the fall, a crop such as
small grain can be harvested, then the land gotten into shape and seeded the
same season, While some counties in the state have been hiring men to grub
this plant out along the highways, we find that our great difficulty is to keep it
alive; for when the crop is cut as one would cut an ordinary crop of clover, it
dies out immediately. If the mower is set to cut not closer than six inches from
the ground, the second crop comes up quickly.
We have one or two practical farmers in the state who are growing the crop
extensively. One farmer, Frank Coverdale at Maquoketa, Iowa, usually has in
from sixty to one hundred acres. He considers it the most profitable crop which
he can grow, and uses it very extensively for pasture and making hay as well
as for the production of seed. Judge Quarton of Algona has also made use of it
somewhat extensively.
We have had in mind to make a more thorough study of this crop, but as
yet have been unable to do so. I am glad to know that you are taking up a
systematic study of the crop.
(Signed) H. D. Hughes, Professor of Farm Crops.
IOWA EXPERIMENT STATION

Ames, Iowa, Jan. 25, 1912.
We have carried on an experiment now comprising two years' results, in
which we compared sweet clover as a forage crop to medium red. clover. Our
results show that sweet clover may be very valuable as a forage crop for swine.
In 1910 our comparison shows that where we kept hogs on sweet clover and.
ear corn from June 22d to Sept. 14th, they made a total gain of 811 pounds with
an expenditure of 2607 pounds of shelled corn. Thus you will see there was
required for every 100 pounds of gain 321.5 pounds of corn. Where medium red
clover was handled in the same manner, there was produced 872 pounus of gain
with an outlay of 2266 pounds of shelled corn, thus requiring 259.9 of grain per
100 pounds of gain. But this is not the whole story. From Sept. 14 to Nov. 10
the sweet clover lot was carried on because the sweet clover was in fairly good
shape and offered sufficient feed for this period. In this time 1783 pounds of
pork were made with an expenditure of 5529 pounds of corn plus 640 pounds of
meat meal (meat meal runs 60 percent proteiu and costs $50 per ton), this necessitating an outlay of 310 pounds of corn plus 36 pounds of meat meal for every
100 pounds of gain, or 346 pounds of the mixture. Now, where the clover lot
was fed from Sept. 14 to Nov. 10 there was produced 1430 pounds of pork with
a.n expenditure of 4900 pounds of shelled corn plus 567 pounds of meat meal,
this necessitating per 100 pounds of gain made, the feeding of 342 pounds of
shelled corn plus 40 pounds meat meal, or 382 pounds of the mixture. The
size of the plot upon which these gains were made was .8 of an acre.
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Fig. 25.

Fig. 26.

Alfalfa and sweet clover are each used to adulterate the seed of the
other. In size, shape and color the seeds are much alike.

Fig. 25 is sweet clover (Melilotus alba) and Fig. 26 is alfalfa.
' Both samples enlarged 7 1-2 diameters.
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This year our sweet clover, because of the very dry weather, did not bring
us very large returns. The sweet clover plot was compared to alfalfa. Medium
red clover was not securable th1s year owmg to unfortunate weather conditions.
On the alfalfa plot 2798 pounds of pork were made. An expenditure of
325 pounds of shelled corn, plus 20 pounds ot meat meal was necessary to put
on every 100 ponnds of gain. In the sweet clover lot we secnred 1343 pounds of
pork with an expenditure of 355 ponnds of shelled corn, plus 22 pounds of meat
meal. These results were secured during the past season upon .9 acre plots.
The averagedaily gain for the alfalfa lot was 1.048 pounds andforthesweet
clover lot .535 pounds. The length of the grazing season was 30 days longer on
the alfalia as compared to the sweet clover, or 180 as compared to 150 days. WtJ
feed enough corn, in addihon to pastnre, to keep our shoats growmg nicely
unhl well on toward fall, when we increase it to full feed and then fatten out.
(Signed) John M. Evvard, Experilnentalist,
Department of Animal Husbandry.
KANSAS EXPERIMENT STATION

Manhattan, Kansas, Dec. 2, 1911.
We have never conducted any systematic experiment work with Jf,Iefi!Obts
alba or o.weet clover in this state. During the past season, however, I endeavored to collect as much information as possible from farmers growing it over
the state. I find that considerable is being grown, espec1<~.1ly in the southwestern part of the state, in the Arkansas Valley. Sweet clover thrives on riverbottom land where it is somehmes over-flowed-at least this seems to be the
case here. It is often found in our wtld meadow lands, in some instances
almost ntnning the native grasses out. It can be found in every section of the
state along roadsides, ditch banks, and waste places. It seems to do well on
all types of our soil.
I have seen sweet clover growing in practically all the state~> west from
here. It does not seem to be particular as to the kind of soil it grows in. It is
one of the best plants of whteh I know to grow on alkali soils. It seems to
thrive and do well under dry conditions. Some of our farmers claim that it is
good to sow among rocks and on rough land for pa.sture-::,ome of them are loing it. We planted a few acres of it ou our farm here last year-a very dry
<season. It gave us a stand and ouly one cutting of hay. We seeded it on the
poorest land on the farm, where it would have been impossible to have gotten a
good stand of alfalfa. Sweet clover is a good crop to grow in a rotation, as it
leaves the land in fully as good condition for succeeding crops a::, doe-; alfalfa.
A number of our farmers are enthusiastic about its cuHttre; some of them are
using 1t to good advantage for feed. Some of them produce from one to five
hundred bushels of seed a year and sell it for around e1ght to ten cents a pound.
Some winter livestock and even fatten them upon it. I think its value depends
much upon the bme it is harvested and the thickness of the stand. My experience is that it must be cut before it comes to blossom, or just as it comes to
blossom, and that it should stand thickly on the ground in order to avoid thick,
stiff, woody stems. The white blossom variety is the one that is preferred,
though we have the yellow blossom variety as well.
(Signed) W. M, Jardine, Professor of Agronomy.
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KENTUCKY EXPERIMENT STATION
Lexington, Ky., Nov. 27, 1911.
The two species of sweet clover occur in Kentucky and grow very abun
dantly along roadsides spontaneously. We have grown them in an experimental
way here on the Experiment Farm for a good many years and find it easy to
get a stand and produce a crop, but our stock does not like the forage and
eats almost anything else in preference. In certain counties along the L. & N.
railroad between Lexington and Cincinnati, farmers have taken up the growing
of sweet clover as a means of improving clayey and worn-out soils, and claim
that with a couple of years' growth of the clovers they can restore land so as to
grow a crop of tobacco. They feed it as hay and graze it also, and claim that
their stock has learned to eat it and thrives on it. I suppose there are very few
sections in Kentucky in which the plants could not be found growing spontaneously, but with the exception of a few counties in the northern part of the
state it has not been extensively grown, although there has been a good deal of
inquiry about it in the past year or two, and farmers are evidently getting the
seed and trying it on poor soils and in situations in which they have failed to
get a stand of clover and other bettter leguminous plants.
(Signed) H. Garman, Entomologist and Botanist.

Fig. 27. White sweet clover plant by figure in foreground has forty-seven
sprouts from a single crown. (Bohkara Seed Farms, Falmouth, Ky.)
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MARYLAND EXPERIMENT STATION

College Park, Prince George Co., Md., March 5, 1912.
I have your letter concerning sweet clover (Melilotz~~ alba and Meliloft,
offietnalis). While connected with the U. S. Department of Agriculture an
while endeavoring to establish alfalfa fields in the Eastern part of the Unite
States I became very much interested in Melilotus; first, because of the fact tha
the soil from this plant gives JUSt as good or better inoculation for alfalfa tha
soil from an old alfalfa field; secondly, because where found growing i
was usually growing very rank and it struck me that if some use could b
made of the plant it would be a great boon to the worn-out soils of the South a
well as of other states.
I investigated this plant in Mississippi and Alabama and also in Kentucky
and in the former two states I found that cattle grazed on it as did other kind
of stock, and also that it was ma.de into hay and that farmers considered it <
ver.r nutritious feed. One difficulty, however, with making hay of this plant i:
the fact that the leaves drop off quite readily while curing. At this time, how
e1er, I believe the use of Melilotus is decreasing in these two state<>, as alfalf~
is taking its place. There are many farmers who are now producing gooc
crops of cotton since Melilotus is a common weed and hay crop on their farm,
while before this, cotton and other crops were not paying for the cost of production. The strange thing with this pla'lt to me is that while all kinds of livE
stock will relish it in the sections of the country just mentioned, here in Mary·
land, and in other northern states, it is only under starving conditions that
stock will make any attempt to eat it. For a good many years I have been trying to find a strain which does not have the bitter vanilla taste, but have not
"found anything as yet.
My next interest in the plant was to get it sowed on every farm in the
Atlantic Coastal Plain of Maryland and Virginia as a weed because in these
sections farmers have a habit of allowing their fields to lie idle tw<' or three
years after cropping for the same length of time. When land is lying idle in
tb1s way many weeds come in and my object was to have sweet clover take
the place of other weeds. To my great surprise, however, I found that while it
was growing well in many sections of these States on all soil types, varying
from coarse seashore sand to the stiffest clay, it did not seem to thrive when
planted on well prepared land as a regular crop. Many tnals showed that oa
the average worn-out soil it was necessary to inoculate the same as for alfalfa
before it would make any growth at all. Sometimes we have not been able to
get much growth until we limed; yet this plant is growing along the road·
sides in the sandiest and poorest sections of our state, on the hard clay city lots,
and along the sandy water fronts in some sections of the Chesapeake Bay shore.
(Signed) Nickolas Schmitz, Agronomist.
MASSACHUSETTS EXPERIMENT STATION

Amherst, Mass., Nov. 27, 1911,
Melilotus alba is comparatively rare in this state. Indeed, I have never
seen it in such amount as to make it of any importance in any portion of the
state. I have been told by residents of that section that it is found in some parts
of Bristol county. We have never made a survey for the purpose of determining
the extent of its occurrence, but having travelled for various purposes over most
parts of the state, I believe that I must have noticed it were it found in a.ny
con~>iderable quantities.
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We have not carried out any extensive investigation'> with regard to sweet
-clover. We have used it in a small way with a view to green manuring. We
fmd no difficulty in producing it if the soil be first thoroughly limed and
inoculated.
(Signed) Wm. P. Brooks, Director.
MICHIGAN EXPERIMENT ASSOCIATION

East Lansing, Mich., Nov. 29, 1911.
Sweet clover is more or less common all over the state, the same as it is in
Ohio. We have made no particular study of this plant, but have found it growing under greatly varying cond1tions, such, for instance, as on some of our
lighter sands and in low places that are inclined to be wet. I douht if the sweet
clover has any feeding qualities or other qualities which would make it a more
profitable crop than alfalfa, with the possible exception of two or three conditions, such as tl1e low land.
(Signed) V. M. Shoesmith, Professor of Farm Crops.
MINNESOTA EXPERIMENT STATION

University Farm, St. Paul, Minn., Nov. 28, 1911.
Sweet clover grows readily in all parts of the state, but usually is looked
upon as a weed. It grows by the roadside and in waste places wherever seed
may be scattered. No economic use is inade of the plant either as a soil
renovator or as a foou for livestock. V>le have grown it at various times for the
purpose oftesting it as a livestock feed, but have always found that livestock do
not care for it. I understand from Mr. John Thompson, editor of the Farmers'
Tribune at Swux City, Iowa, that some of the Iowa farmers, also a few Nebraska men, are growing it quite successfully and have found a way of curing
or handling the crop so that it is palatable and becomes valuable livestock food.
I saw a party at Sioux City last fall who had been using it and he claimed that
as soon as livestock became accustomed to it they relished it quite as much as
they did alfalfa. We are arranging for some seeding thic year and will undertake some cultural and feeding tests with the plant in the immediate future.
It grows on all kinds of soil, apparently, though it does best on a mixture of
sand and clay, preferably a sandy loam surface soil with clay subsoil. It
grows on quite sandy land even though the sub-soil is sandy, but does not make
so vigorous a growth, nor is it so persistent under such cond1Hons.
(Signed) Andrew Boss, Agriculturist.
MISSISSIPPI EXPERIMENT STATION

Agricultural College, Miss., Dec. 4, 1911.
This clover is growing wild all over this region of Mississippi and is highly
prized as a pasture plant along with other grasses. It comes up very early in
the spring and our cattle, horses and hogs are very fond of it. Our best pastures here are the prairie bottoms well seeded in Johnson grass and sweet
clover. These pastures will put on more pou~ds per day than the Bermuda
grass, although the latter will carry more head of stock to a given area. Sweet
clover is used for hay on a small scale and those who are using it report good
results. When used for hay it must be cut early.
(Signed) J. W. Fox, Director.
MISSISSIPPI EXPERIMENT STATION

Agricultural College, Miss., Jan. 15, 1912.
Sweet clover, or, as we call it, Melilotus, is a vet·y profitable legume for the
lime soils of this section. In fact, for this type of soil it is one of our best
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renovating crops. We have no specific data as to its value as a restorative
plant. Its analysis as a feed is about the same as that of alfalfa with the
exception of woody fiber, of which it carries a higher percent. This crop is
grown quite extensively in the prairie belt of this state. The seed sells for from
$3.00 to $4.00 per bushel. The greatest use, at present, to which Melilotus is
put in this state is as a pasture plant. Horses and cattle quickly learn to eat it
and it comes early in February before there is anything else green and grazes
late in the winter. We have made no feeding tests to determine the nutritive
value of sweet clover.
(Signed) E. R. Lloyd, Director.
MONTANA EXPERIMENT STATION
Bozeman, Mont., March 13, 1912.
The Melilotus alba I have found in nearly all parts of the state, and it is so
common as to be a weed in some of the irrigated districts.
It is not confined to any particular type of soil, but seems to do particularly
well on heavy soilc that contain some alkali with little organic matter. It
seems to grow on stronger alkali J"ronnd than most other plants, and has
considerable value as a reclamation crop on such ground.
We have started some expodments in which it is planned to use this plant
to add humus to alkali soil very deficient in this constituent. The plant does
not grow as strong in Montana as in Utah, where I have seen it nearly as tall
as a man on horseback, with very stro~g, woody stems.
Last summer our chemist collected a sample of sweet clover at about the
right stage of growth for making hay, and analyzed it for nitrogen content. The
analysis showed 3.55 percent nitrogen-equal to 22.19 percent crude protein
(3.55 x 6.25). The true protein was 15.6 percent-equal to 2.41 percent of
nitrogen.
The Metilotus officina/is I cannot recollect seeing anywhere in Montana,
though it is of common occurrence in the state of Utah. It does not seem to be
as strong or as vigorous a grower as the white sweet clover.
I have not known of these plants being used as hay in this western county.
Stock do not seem to like it, and unless starved to it will not eat it. Perhaps
because alfalfa grows so well and is usually so abundant and cheap, no attempt
has been made to utilize this related plant, or to study its feeding value.
Very truly yours,
(Signed) F. B. Linfield, Director.
UNIVERSITY OF NEBRASKA, COLLEGE OF AGRICULTURE

Lincoln, Nebraska, Nov. 28, 1911.
When I was in the Department of Agronomy I was conducting some
cooperative experiments with the farmers in the western part of the state with
sweet clover. Before I started this cooperative work, I made an investigation,
by correspondence only, of the sweet clover proposition throughout the state of
Nebraska. I received several hundred replies from different sections of the·
state. I found that in pra.ctica.lly all sections, excepting the western part, sweet
clover had been established, and that in most cases it was considered a nuisance.
When I pinned the writers down, however, they could show very little harm
that sweet clover is doing, and I think that they were all prejudiced against the
plant. They admitted that it did not bother in cultivated fields, that it was very
seldom found in pastures and never bothered the meadows that were properly
handled. I found a few people who were using it as a. soil enricher. They
were very much in favor of its use and had obtained good results. There were
not many of these, not enough to warrant me in saying that the results were
better on soils of certain types than on others.
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In the cooperative work in the western part of the state, I find that sweet
clover will grow in the sandy soils of that region very well. In fact, it is one
of the best fore-runne;~'"I have found for alfalfa. I think the plant has a. future
in the western part of this state, where it is a problem very often for any crop
to do well. Some are using it for hay and pasture. From my experience with
the plant, I have not found any particular soil type on which it will not grow
fairly well.
(Signed) C. W. Pugsley, Supt. Agricultural Extension.
NEVADA EXPERIMENT STATION
Reno, Nevada, Dec. 5, 1911.
We have been more or less familiar with Melilotus alba for some time. It
is regarded here as a pest by most ranchers, and is extremely abundant along
the irrigation ditches, where it seeds abundantly. Alfalfa being our main crop
and the soil heavy, there has been no necessity to look into the value of sweet
clover.

Fig. 28.

Sweet clover growing in field strewn with granite boulders
near Reno, Nevada.

One of our dairymen near Reno has utilized JIIeli/otus alba on land of a
granite soil and too full of boulders to plow. He likes it for pasture, aml also
euts some hay. As a general rule, however, stockmen have condemned it and
say nothing will eat it. At the Arizona Experiment Station they have for a
number of years recommended lJielilotus i1zdica as a green manure for the sandy
lands of that region, and for cover crops for orchards.
There is no doubt but that we could grow large crops of lJfelilotus alba here,
but as, it is a biennial, alfalfa is much superior and will grow well on sandy
land.
(Signed) P. Beveridge Kennedy, Botanist.
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Fig. 29.

Same field as shown in Fig. 28, after having been pastured by cattle.
NEW HAMPSHIRE EXPERIMENT STATION

Durham, N. H., Dec. 6, 1911.
Sweet clover does not grow in New Hampshire, or at least in any abundance. There are no sections of the state, so far as I know, where the sweet
clover is growing naturally as it does in the middle western states. Last
August in seeding down a piece to alfalfa we sowed a small amount of the
sweet clover seed which was sent to us by a seed firm in Tennessee. For some
reason we secured_ a very poor stand. The alfalfa that was sown at the same
time came up thick and promises_ at least a good start, but the clover plants
were very scattering.
While connected ·with the Kansas Station I tested the use of sweet clover for
the silo. The sweet clover grows along the roadways in Kansas to a height of
three and often four feet. If allowed to reach maturity it is quite woody, as
you very well know, particularly where it reaches a large growth, but when
cut early and ruq into the silo this condition is not prominent. I was not there
when the sweet Clover ensilage was fed, but I am informed that the stock ate it
well and that it kept well. This was a very limited test, however, as only a few
loads of the clover-were run into the middle of the silo at the time of filling,
(Signed) J . C. Kendall, DirectorNORTH CAROLINA EXPERIMENT STATION
West Raleigh, N C , 0 Nov. 27, 1911.
With reference to the growth of sweet clover in this state I will say that up
to this time it has not been grown to any considerable extent except as an
experimental crop. The results which we secured with it as a humus-forming
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crop were very encouraging. The trials were made on a sandy soil and the
crop grew quite large. We are unable to give you any information with reference to its value as a hay or pasture crop for this state. So far as I recall
now, I have never seen it growing wild in this state.
(Signed) C. B. Williams, Director.
NORTH DAKOTA EXPERIMENT STATON
Agricultural College, North Dakota, Nov. 29, 1911.
Sweet clover has only been grown in this state in an e:s:perimental way. It
has not yet volunteered to grow along the roadsides, and I think that is simply
because we have had the good fortune so far not to have it escape from anyone
working with it. It grows very vigorously here and gives a large supply of
nitrogenous vegetation for turning under.
(Signed) J. H. Sheppard, Dean and Vice Director.
OKLAHOMA EXPERIMENT STATION
Stillwater, Okla., Nov. 28, 1911.
Sweet clover is not grown in this state to any extent, although we are
strongly advising that it be grown on land which bas a very marked hardpan
and is unproductive. I believe there is a great possibility for this plant in
Oklahoma and I am sure its growth will be greatly extended in the future.
However, on the majority of soils in this state cowpeas are so much more
valuable in improving the soil that we would limit this crop to certain types of
soil. This would be on slopes which have a rather sandy nature devoid of
humus and are underlaid with a hardpan. Sweet clover is grown very commonly in Louisiana and Mississippi, on their so-called depleted soils I have
been told that they use it for pasture and also for bay and secure excellent
results. In many portions of these states it is highly recommended and is
getting to be grown quite extensively.
(Signed) 0. 0. Churchill, Agr.onomist.
OREGON EXPERIMENT STATION
Corvallis, Oregon, Dec. 12, 1911.
Sweet clover, both the white and the yellow, is very common in this state,
occurring more largely east of the mountains in the irrigated regions where it
is found in rank growths, often along the banks of the irrigation ditches. It
does not seem to occur on any special soil type as far as I have observed. I
have seen it on the sandy loams as well as on the silt and clay loams. The silt
loams are the most universal type of soil of this state, although in some of the
irrigated districts the sandy loams predominate.
This Station bas made no investigation regarding the use of sweet clover
agriculturally, although we have observed that it is sometimes cropped when
young and are satisfied from its rank growth, from its nitrogen gathering
ability and high nitrogen content, and from its vigor and drouth resistance,
that it would at least make an excellent green manuring crop. In western
Oregon the plant occurs less frequently.
(Signed) H. D. Scudder, Professor of Agronomy.
PENNSYLVANIA EXPERIMENT STATION
State College, Pa., Dec. 12, 1911.
We have made no study ofthe distribut10n of sweet clover in Pennsylvania.
It is our observation, however, that Melzlotus alba is quite extensively distributed throughout the state. It does not seem to be associated with soil types
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but is more likely to occur in areas that are in need of drainage and along road·
sides. In certain places, it is especially profuse around the refuse heaps of iron
smelters. It has been observed in Centre county on the Huntingdon and other
soil types of the Bald Eagle Valley and along roadsides. Our men have also
observed it in the counties of Delaware and Wayne both on bottom lands and
along the Delaware river. In Wayne county, it has also been found on the Up•
lands and especially on the Volusia and Lackawanna soils. It is also reported
as abundant on the uplands in the central portion of Elk county, especially
where drainage is needed.
The species officu>alis is much less common. I have noticed it on the mountains in Centre county but not in great abundance. I regret that we can give
you no more definite information concerning the distribution in Pennsylvania.
(Signed) Frank D. Gardner, Professor of Agronomy.
SOUTH CAROLINA EXPERIMENT STATION

Clemson College, S.C., Nov. 27, 1911.
Melilotus is scattered pretty much all over the southern part of this state. It
is not, however, grown as a hay crop. The seed has gotten scattered and it
grows in waste places along the railroad banks. However, melilotus does not
do well on sandy soils. It grows best on a limestone soil. It has been growing
wild all over the black prairie lands of Mississippi for twenty-five or thirty
years. In the cretaceous soils of Mississippi it grows to perfection. It is growing wild over most of the northeastern counties of Mississippi and all over the
black prairie lime soils of Alabama. I have a farm in east Mississippi in
Lowndes county, where melilotus grows five, six and seven feet high. It is not
considered of much value as a hay crop. The people there think a great deal of
it as a soil renovator. It is fine for bees.
(Signed) J. N. Harper, Director.
TEXAS EXPERIMENT STATION

College Station, Texas, Mar. 13, 1912.
In reply to your letter of recent date reganhng the distribution of sweet
clover in Texas I will say that this plant is found grow1ng as a weed at New
Braunfels, where it was introduced about 65 years ago by early German settlers. Smce that time it has persisted largely without care and is found scatteringly throughout that section. Sweet clover is also founu as a weed along
the right of way of theM. K. & T. railroad, which traverses the central part
of the state from north t0 south. This plant is also found scatteringly in many
other parts of the state, and undoubtedly is adaptt'd to a considerable portion
of Texas.
(S1gned) A. B. Conner, Agronomist.
UTAH EXPERIMENT STATION

Logan, Utah, Dec. 12, 1911.
This plant grows in practil'ally every part of the state of Utah and is almost
considered a weed, since it grows so much along ditch banks and other similar
places thai it becomes a nuisance. No experiments have been conducted with it
in the state but it is thought by some that it will prove a very good crop for
restoring the humus to the soil, especially in regwm. where there is some
alkali, as it seems to grow better under these conditions than almost any other
of our leguminous plants.
(Signed) Frank S. Harr1s, Professor of Agronomy.
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VERMONT EXPERIMENT STATION
Burlington, Vt., Nov. 27, 1911.
Sweet clover .grows in this state in the limestone formation in the western
portion of the stat~ but not elsewhere. It is quite common through the Champlain Valley, but uncommon in other sections of the state. We have made no
study of this plant, however.
(Signed) Joseph L. Hills, Director.
VIRGINIA EXPERIMENT STATION
Blacksburg, Va., Dec. 12, 1911.
We have never made any special study of sweet clover.
We do not consider that it has any merit above the other clovers or peas or beans that can be
grown with less trouble in this state. It is pretty thoroughly distributed over
the western part of Virginia, especially in the Shenandoah Valley. So far as
I have been able to learn, however, the farmers make no use of it.
(Signed) Lyman Carrier, Agronomist.

Fig. 30. A comparative growth of white and yellow sweet clover (Melilotus alba and Mf'lilotus officinalis). Seed planted May 27, A 1 ( wh1te) to
1
B (yellow). Photographed August 18. A 2 (white) and B 2 (yellow) photographed October 18th.
WEST VIRGINIA EXPERIMENT STATION
Morgantown, W. Va., Dec. 7, 1911.
Sweet clover 'is not grown to any great extent in this section of West Virginia. We have growl\ it to a limited extent on the Station Farm, where it
thrives fairly well. Two or three years ago we cured some of it and fed the
hay to milch cows, and at once had complaints from our milk customers that
the milk had a bad taste and odor. This bad taste and odor seemed to be due to
the sweet clover hay, and we ceased feeding it, and since then have not grown
any more of it on the Station Farm.
(Signed) Horace Atwood, Assistant Agriculturist.
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WISCONSIN EXPERIMENT STATION
Madison, Wis., Nov. 29, 1911.
Both species of sweet clover grow in Wisconsin. Jl!lelilottes alba grows
quite luxuriantly throughout the southern part of the state, but the Melilotus
o.fjicinalis only grows in occasional places. .Mdi!otus alba is used to some extent in Wisconsin as a feed. Owing to the fact, however, that alfalfa is now
being grown extensively throughout our state, very little attention is being
given to the sweet clovers.
\Ve diu carry on some experiments at the station farm with sweet clover,
but on the whole fount! it did not give the satisfactory result:,; that we could obtain from alfalfa. Sweet clover is a biennial plant, and when cut for hay has
to be reseeded frequeni.ly. It seems to be peculiarly adapted to our limestone
soils and will grow in gravelly or limestone soils to good advantage. It seldom invades crop fields, but takes possession of the roadsides and ditches and
railway right of ways. \Ve use the soil where sweet clover grows abundantly
for the inoculation of ground for the growing of alfalfa. We find the sweet
clover soil is fully as good for this purpose as soil taken from an old alfalfa
field.
(Signed) R. A. Moore, Agronomist.
WYOMING EXPERIMENT STATION
Laramie, Wyoming, Nov. 29, 1911.
Sweet clover, JJ.fclilolus alba, grows quite extensively in this state. There
has not been a great deal of work done with the plant as yet. However, ·we
are experimenting quite extensively on the agronomy farm this year. The work
was started last year, growing the sweet clover under irrigated conditions as
well as on the dry farm, to demonstrate its value for hay, pasture, etc. ·we
have grown it to a small extent for a number of years for hay. Sheep, cattle
and horses eat it well if it is properly cured. A peck of salt should be added
to each load as it is put into the mow or stack. A test was carried. on at this
station some years ago on the feeding value of sweet clover for lambs, and the
butcher who slaughtered the lambs informed me that they were the fattest lambs
he ever butchered.
The sweet clover does not grow as rank in this state on account of the alti~
tude as it does farther east and south. It does not often grow large enough to
become woody. We usually cut it just as it is in bloom, for at this pedod it is
green enough so that it cures well and is not at all woody. I am quite sure
from what I know of conditions in the eastern part of your state that it would
be an excellent crop to plow under to supply humus in the soil.
(Signe9-) T. S. Parsons, Agronomist.

SOME STATION EXPERIMENTS AND ANALYSES
SWEET CLOVER HAY FOR LAMBS
WYOMING STATION

Wild sweet clover is common along irrigation ditch~s and in waste spots,
and since it withstands alkali well and gives a heavy tonnage of hay, it should
prove a desirable hay crop in many sections. Stockmen commonly believe that
sweet clover is useless as a forage plant, but cattle and sheep will eat the
growing plant if it is not too large and coarse, and the experiment here reported shows that lambs eat the hay readily and make good gains from it.
Comparing Lots 4 and 5, we find that the sweet· clover lambs made an
average gain of 30.7 pounds in 14 weeks, while the alfalfa lambs made 34.4
pounds gain. The former ate one-sixth more hay, somewhat more corn, and a
small amount of oilmeal. The larger consumption of sweet clover hay was due

SWEET CLOVER

665

to the fact that it was cut late and was very coarse and stemmy. The lambs
liked it, however, and showed a steady appetite for it. There was not the
slightest difficulty in getting them to eat it at the start.
TABLE 1: Cost of feed per 100 pounds gain.
Lot

1

3

4

5

Number in lot

40
40
10
10

Cost of feed per
100 lbs. gain

Ration
Alfalfa hay, com .............................. .
Nath•e hay, oats, oil meal•.........••......•..
Alfalfa hay, corn . . . . . . . . . . ............. .
Sweet clover hay, com, oil meal .............. .

$4.26
6.63
4.01
4.93

Extract from Wyoming Experiment Station Bulletin No. 79.
AMOUNT OF SWEET CLOVER PER ACRE

The Utah Experiment Station report for 1892 gives the following comparative
yields of different forage crops:
TABLE II: Sweet Clover in comparison with other forage crops.
Plant

Pounds per acre

Sweet Clover (Alba) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. .. • •..... ..
Alf•llfa .................................................................... .
Alsike ................................................................... .
Mammoth Clover............................................................. .
Fed Top ................................................................. .
Timothy .................................................................... .

The Wyoming Station report for 1907 says:
''Sweet clover proved to be the hardiest clover ever grown at the Station and
it was found to be adapted to all kinds of soil, even those containing large
quantities of alkali and dry uplands without irrigation. In 1905 two plats produced from two cuttings about 4.5 tons of bay per acre; from two other plats a
yield of 3. 75 tons per acre was secured. The first two plats were not irrigated,
while the last two plats were irrigated for the second crop. Analyses by the
Station chemist showed a total of 22 percent protein."
SOME ANALYSES OT SWEET CLOVER (Melilotus alba)
A number of food and fertilizer analyses of sweet clover have been made.
There is considerable variation in results of these analyses, owing perhaps to
the different stages in the maturity of the plant at the time samples for analyses
were taken, a point upon which information is notalwaysgiveninthe published
report, as well as to the different soil types upon which the ;;>lants were grown.
Below are given the results of a few of these analyses, together with
experimental data in regard to the food ~nd fertilizer value of the plant. Table
III from Bulletin 78, Wyoming Station, gives the analyses of sweet clover in
comparison with alfalfa as follows:
TABLE III-Sweet clover and alfalfa hay compared
Digestible nutrients in 100 lbs. air-dr,y material

··········· .......

Oat straw .............
Sweet clover hay .... · ........ • .... • · • • • • ·
Alfalfa ~first cutting) ............. · .. · • · · ·
Alfalfa second cuttmg) ........ • · · • • · • ·

Dry
matter

Crude
protein

Crude
fibre

Nitrogenfree extract

Ether
extract
(fat)

56.00
56.12
57.2.!

1.17
11.88
12.27
11.73

20.16

27.63
26.36
26.17
27.82

0.88
0.49
0.72
0.72

60.99

8.32

13.57
14.56
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The Ma.ssachussetts State Station in its report for 1894 gives the following
analyses of sweet clover at different stages of growth:
TABLE IV: Composition of Sweet Clover at different stages of growth.
Dry
matter Ash

Protein Fibre

Nitrogen
free

Total
nitrogen

Fat

extract

--- - - ------ --- -----Late Soybeans ~cut Aug. 28)., .............
Late Soybeans cut Oct. 28) ................ ·
Early Soybeans (cut Aug. 28) ...............
"'White Sweet Clover (30 ln. high) ..•..•••...
White Sweet Clover {36 in. high~ ...........
White Sweet Clover (45 in. high ..•... • ... ·.
Cowpeas .....
Dwarf Essex Rape...........................

... ··························

Percent Percent Percent Percent Percent Percent Percent
4.39
29.09 10.34 27.49 21.09 'ifl97 311
2.34
3.70
8.43 23 18 21.20 44.84
31.89
3.22
34.02
9.69 20 13 17.28 49.94 2.96
3.73
12.57 11.67 23.37 24.43 'ifl.02 3 51
2.97
19.01 10.21 18 b'2 29.98 38.43 2.76
2.90
24.14
7.71 17.18 33.99 38.24 288
2.75
18.19 11.20 17.19 17.fn 49.11 4.63
2.05
5.43 16.11 12.86 18.96 42.27 3.80

* White Sweet Clover, 2nd year from seed.
A Swedish analysis (H. Nelson K. Lana.t. Akad. Ha.ndl. Tidski. 36 (1897)
No. 5 (pp. 229) is shown in Table V.
TABLE V: A Swedish analysis of Sweet Clover.
Water

Protein

-----Percent Percent
6.79
17.61

Ether
extract

Crude
fibre

Nitrogen
free

Mineral
matter

Total
nitrogen

Dige<~tible

nutrient

Amid.
nitrogen

Percent

Percent

Percent

Percent
9.09

Percent
2.1!18

Percent

Percent
38.6

1.55

32.60

extract

32.36

92

A Canadian analysis (report Canada Experiment Farms, 1893) is quite
different:
TABLE VI: A Canadian analysis of Sweet Clover.
Condition

Water

Fresh material. .............
Waterlree material ..........

Percent
9 30

....

Ash
Percent
5 31

5.65

Protein
Percent

11.75
12 95

Fiber
Percent
43.24
47.67

Nitrogen

Ether
extract

free

extract

I

Percent

27.40
30 79

Percent

I

2.70
2.98

Prof. Henry in his "Feeds and Feeding" gives the following analyses of
dry a.nd fresh material:
TABLE VII: Fresh and Dry Sweet Clover compared.
Dr:v
matter in
100 lbs.

Sweet Clover hay ..
Fresh Sweet Clover

Percent
92.1
20.

Digestible nutrients
in 100 lb&·
Crude
protein

Carbohydrates

Percent
119
2.5

Percent

36.7
8.4

Fertilizer cnnhtitucnt"'
in 1000 lbs.

-

Fat

Nitrogen

Pho•.

PotaRh

Percent
0.5
04

Percent
28 8
6.1

P"r<•ent

Percent
18 3

5.6

2 4

6.7

The following analyses made by the Mississippi Station (report 1895) show
striking variations in analyses dependf'nt on age of plants:
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TABLE VIII: Analysis of Sweet Clover in relation to time of cutting.

Hay (d);Y m~~terl

""

.. ".."
"

"

Month
harvested

Protein

Ether extract

Nitrogen
free extract

May
June
June
June
June
August
October

Percent
22.96
30.54
22.19
17 85
15.20
18 32
19.45

Percent

Percent
48.20
32.34
37.74

5.38

4.00
3.09
3.61
1.77
5.97
3.83

43.60
42.34

36.56

46.28

The average analyses made at the Mississippi Station show the composition
of the dry matter in the part of the 'plant above ground to be: protein, 20.93;
fat, etc., 3.09; nitrogelil free extract, 42.46; crude fiber, 25.21; ash, 8.87 percent.
THE ENTIRE PLANT ANALYZED
Prof. Hopkins in his "Soil Fertility and Permanent Agriculture" gives the
following interesting data relative to an Illinois investigation:
In Table IX (No. 34 in text) are recorded the data from an Illinois investigation of sweet clover, in which determinations were made of the total dry
matter and nitrogen: (1) in th<:- tops as they would ordinarily be cut with a
mower, (2) in the surface residues, consisting of stubble. and fallen leaves and
old stems, (3) in the large roots in the plowed soil to a depth of seven inches,
(4) in the smaller roots in the plowed soil, and (5) in the roots of the sub-surface
stratum from 7 to 20 inches in depth. The investigation was made when the
sweet clover was at full growth and nearly mature. The crop was started the
previous season, sweet clover being a biennial plant.
TABLE IX:

I

Parts of plant

lllinois investigation of Sweet Clover (Melilotus alba)
Dry matter per acre
Depth
(inches)

Pounds

Tops harvested .... , .
Surface re~<idues .......

9 029
(:~38

....

Percent
of total

. ...

Nitrogen per acre

Pounds

-

Percent
of total

....
....

....

174
23
197

86

....
. ...

10,367

81

Large surface roots ....
Small surface roots ....

0 to7
0 to 7

l,g~

....

....

17
5

Total surface roots
Subsurface roots ......

0 to7
7 to20

l.ro~

14
5

22
9

10
4

0 to20

2,410

19

31

14

12,777

100

228

100

Total tops ......

-

Total roots ..........

Total tops and rooots ............

....

It will be seen that the yield of sweet clover is very large, amounting to
6.4 tons of total dry matter, of which, however, the roots contain only 1.2 tons
per acre, or less than one-fifth of the total. The tops of sweet clover are nearly
as rich in nitrogen as full grown red clover ( 40 pounds per ton), but the roots
contain only one-seventh, or 14 percent, of the total nitrogen. Nearly 24 percent
of the total nitrogen was found in the roots, stubble, and surface residues
(largely of the previous season's growth).
The sweet clover used in the investigation was well infected; but, in a
previous experiment on the same soil (brown silt loam prairie of the early
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Wisconsin glaciation), it was found that the yield of sweet clover was almost
exactly doubled by thorough inoculation, and the percentage of nitrogen in the
infected plants was also about one-half more than in the non-infected plants,
showing that on this soil about two-thirds of the nitrogen required for this large
crop was secured from the air.
While sweet clover makes a fair quality of hay, if cut sufficiently early in
its growth, and is also used for pasture with some success when nothing better
can be had, it is not to be compared with red clover or alfalfa for either purpose,
but it does give promise of great value as a green manure crop, and it seems
appropriate to emphasize the fact that the 6. 4 tons of dry matter furnish as much
humus-forming material and as much nitrogen as would be furnished by 25 tons
of average farm manure.*
EFFECT OF SWEET CLOVER ON SUCCEEDING CROPS

The above analyses give to the plant a very 'high nutritive and
fertilizing value. The following data taken from a German experiment show the value of sweet clover on succeeding crops:
Melilotus as green manure for heavy soils. Orth. (Braunschew. landw.
Ztg., 60 (1892), No. 38, p. 160). (U. S. E. S. R. Vol. 5, p. 701.)
Near Tost, Germany, an experiment was conducted to test the effect of
green manuring with Melilotus alba on the succeeding crops of barley, oats and
potatoes. In the early part of May, 1889, Melilotus seed, at the rate of 21
pounds per acre, was sown in rye. The rye had been preceded by wheat, and
the wheat by rape. The green Melilotus was plowed under to a depth of 1()
inches in the summer of 1890, with the following results:
Yield of oats and straw per acre with the different manuring:
Without green manuring, no fertilizer, 1,099 lbs. grain and 1, 748 lbs.
straw.
Green manuring, no fertilizer, 1,645 lbs. grain and 3,3811bs. straw.
On potatoes, the results of green manuring with and without stable manure
were as ::'allows:
Yield of potatoes per acre with different manuring:
Without green manuring............................... 6,923 lbs.
Without green manuring, 8 tons stable manure ....... 12,236lbs.
Green manuring, no fertilizer .......................... 14,490 lbs.
Green manuring with Melilotus increased the growth of maize, but the
detailed results are not given. The experimenter recommends that 24 pounds
of clean Melilotus seed per acre be sown, and that the seeding take place in
spring as soon as the snow melts.
J. F. D.
AN IOWA HOG FEEDING EXPERIMENT

The results given in Table X are from unpublished data kindly
furnished by the Iowa State College and give the results of a recent
pasture experiment where red clover was compared with sweet
clover.
*''Soil Fertility and Permanent Alfrlculture. "-C. G. Hopkins.
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TABLE X: Showing gain of hogs on different pastures and amount of
grain reinforcement.
First period, June 22-September 14
Kind of pasture

·········· ..

Sweet clover .. ...
Red clover ......•.••••...•.....

Total gain

Shelled corn consumed

Grain required for

Pounds

Pounds
2 607
2:266

Pounds
321.5

811

872

100 pounds gain

25~.9

Second Period, September 14-November 10
Additional food consumed
Total gain

Kind of pasture

Sweet clover •.. · · .....
Red clover •...•••.....

Pounds
1 783
1:430

Amount of remforcement
to 100 pounds gain

Shelled corn

Meat meal

Shelled corn

Meat meal

Pounds
5,529
4,900

Pounds
640

Pounds
310
342

Pounds
36

567

40

The size of the plots on which these gains were made was eighttenths of an acre. It will thus be seen that the red clover gave
slightly larger and more economical gain in the first part of the
pasture season, but that it fell considerably behind in the total gain
and in economy of production as the grazing season advanced.
The results of experiment work as set out in previous pages
corroborate all that the most enthusiastic farmer claims for the
plant. There remains the one question of palatability. To be
valuable as a forage crop, stock must eat it with relish. The
abundant evidence of farmers in all parts of Ohio and from other
states that all stock do acquire a decided liking for it is conclusive on
this point. Farmer's Bulletin No. 485 (U. S. D. A.) says in this
connection:
"Much greater difficulty is usually experienced in inducing the stock to
become accustomed to sweet clover than is the case with other legumes, but the
fact that, in at least half of the states in the Union, stock have become accustomed to eat this plant indicates that the natural distaste which stock at first
show can be successfully overcome.
"Whether or not there is some narcotic principle in the coumarin, it is a
well known fact that, once stock are induced to eat it, they become quite fond
of it, and will often leave all other grasses and clovers to eat it."
GERMINATION TESTS OF SWEET CLOVER

The Department of Botany of the Ohio Experiment Station has
made a number of analyses of Melilotus alba and Melilotus ojfidnalis,
white and yellow sweet clover, respectively, using both hulled and
unbulled seed. This bas been done as a part of regular Departmental work in seed examination and the samples tested are those
sent in by farmers of the state for germination test.
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Comparing the average germination of the 37 samples of sweet
clover with the same number of samples of alfalfa and red clover (all
seeds being subjected to same germinating conditions), the alfalfa
would yield a germination percentage of 75 percent to 85 percent and
the red clover SO percent to 90 percent, in comparison with but
24.14 per~ent for sweet clover. This low germmation of sweet
clover is due principally to "bard" seeds. Work done by this
Department a number of years ago is corroborative of the results
attained by the U. S. Department of Agriculture in a test wherein
these "hard" seeds were treated with sulphuric acid and again put
in the germinator. The total percent of ge1·mination was much
increased in this way.
The average results of all the samples tested are as follows:
Average germinations of Sweet Clover tested by the Department of Botany, Oh1o
Agncultural Experiment Station, from March, 1908, to December, 1911.
Germmat10ns made m Geneva germinator at room temperature.
Total number of samples tested ................................. 37
Average germination of 37 samples .............................. 29.14
Average germmation 11 samples white variety .................... , .35.14
A1erage germmation 5 samples yellow variety ..................... 20.08
Average germination 21 samples, vanety not stated ................ 28.15
Average germmatwn 11 samples unhulled seed .................... 27.94
Average germination 14 samples hulled seed ........................ 34.32

percent
percent
percent
percent
percent
percent

RECAPITULATION

The foregoing pages have summarized the opinions and experiments of one thousand eight hundred and eighty-two Ohio farmers
in regard to the agricultural value of sweet clover. A personal field
study covering the entire state has confirmed what the&e fanners
have said. A visit to one of the largest and mo~t important of the
sweet clover districts in the United State& has beyond the possibility
of further doubt shown conclusively and absolutely the great value
of this modest and unpretentious wayside "weed" as a plant that
bas already made good and before which are almost limitless posl:.ibilities if rightly appreciated. American experiment stations have
added their words of authority, and the whole scientific and agricultural world have joined in testimony to the merits and demerits
of this plant.
The following pages are a recapitulation of the evidence.
KINDS OF SWEET CLOVER

White Sweet Clover: Melz"Zotus alba. There are but two
species of Melilotus growing in Ohio to any extent. Of these, the
Melz'lotus alba, commonly called white sweet clover, is by far the
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more important. It is biennial in its habit, grows to a height of 3 to
4 feet the first season but does not show any blossoms or many side
branches the firsf}7ear. It remains green until late in the autumn,
withstanding the early frosts, and affords pasture until killed by
severe freezing. The plant sends down a deep tap root, which as
the season advances throws out numerous side branches. Early the
following spring these roots send up numerous sprouts from a common crown, which grow rapidly to a height of 3 to 4 feet, when
strong lateral branches are thrown out and the central axis shoots
up to a height of 6 to 8 feet.

Fig. 31.

Sweet clover late in the autumn. Note fresh blossom, ripe seeds,
bare stems and almost denuded condition of branches.

The plant begins blossoming early in June and continues in
bloom until frqst. The seed begins ripening the latter part of July.

672

OHIO EXPERIMENT STATION: BULLETIN 244

After beginning to blossom the plant becomes very coarse and woody
and loses much of its leafiness. Later in the autumn it may be
almost denuded of leaves and yet be putting out new bloom. The
second season the roots branch out more and become very thick
and die with the plant at the end of the second season.
Yellow Sweet Clover-Jl!cb!otu~ o/llcmalzs. This species l'>
found 1ather infrequently in Ohw. While in the course of our field
study 1t was observed in a number of widely separated localities,
it i~ probably a stranger in most Ohio counties. Jn its habit~ it very
much resembles the white species. It is not quJte as ambitwus a
grower; has sllghtly finer foliage, and bloom~ and ripens its seed
from 2 to 3 weeks in advance of the white species. It might to
the casual observer be ea':lily rr>istaken for Jlfclzlotus alba, until the
bnght yellow blossom appeat s. It i'> said by some to be stronger in
Coumarin, the principle that g1ve;;, sweet clovet its bitter taste. Its
root habit 1s much the ~ame as the white, but the roots are not !>O
la1·ge. Like the \vh1te specie'S it is a biennial, se1~ding during the
second season, and the root;;, d1e with the tops.
Other spectes. There are a few other <:>pe~ies o · sweet clover
known in the United States. A blue-flowered <;pedes, Afclliotus
azurcu~, is known in so ne parts of the fa1 south, and an annual
ye11ow-fiowered sort, .!Vfclzlotus imlu a, 1s a weed in wheat fields m
Cahfornia, and is said to be a seriou& pest, rendering the products
from i:he wheat flour containing this seed very unpalatable. Much
western sweet clover seed is a by-product of the wheat harvest,
secured in the screenings at threshing. The seed from this source
is always hulled and should be avoided by farmers. Some &eedmen
list Mclilotus mdica by its true .1ame, but it is probable that much
of the sweet clover seed sold simply a& yellow clover, if it is hulled
seed and comes from the far west, is of this annual plant, whether
so named or not. This species was only reported once in Ohio in
the course of our investigations. Except from its annual habit, less
vigorous growth and smaller yellow flowers, it is not easily distinguished from the Mclz'lotus o.fficinalz's.
METHOD OF SEEDING

The sweet clover plant has spread over much of Ohio with very
little direct help from man. Nature supplies these plants with an
abundance of seed which falls on the bare ground during July,
August and September, and is partially covered by the mulch from
the plant, the seed sprouting the following spring. This natural
method perpetuates the plant but with an enormous waste of the seed.
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Fig. 32. The sweet clover (M. officinalis) shown in the illustration was sown
in November and photographed the following June ( Medina Co.)

The most successful practice seems to be a modification of the
natural method. This is accomplished by sowing the seed during
the winter, in January, February or March ( the earlier the better)
when the ground is honey-combed with the frost. Sowing on wheat
or the bare ground, as is commonly practiced with red clove1·, is the
prevailing Kentucky practice. It has also been successfully seeded
with oats or so~ed alone, in well prepared fields, in April or May.
If sowed at this time the seed should be lightly covered. It can also
be successfully seeded at the end of the summer, during August or
Septem her, as is sometimes done with alfalfa, Not less than 20
pounds of the unhulled seed should be used per acre. More may be
used to advantage.
If it is being sown for a mulch, with the intention of allowing the
plants to remain standing for several years 9 a much smaller amount
of seed may be used, allowing the plants to complete the stand themselves. In this, caseit may be well to sow the seed for two successive years, in order that there may be a harvest of seed each year.
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If sown in washes, a practice that has brought good results is
to throw brush, briers, straw or coarse material of some sort on
them to help in holding the soil. In locations like these locusts and
sweet clover make an excellent combination. (See Fig. 33.)

Fig. 33,

Yellow locust and sweet clover are two legumes that work well
together in reclaiming barren hillsides.

Another method of securing a stand of sweet clover and one not
infrequently used, even in Kentucky where the seed is cheap, is the
lifting of the young plants in the early spring and transplanting
them into the desired situation. This is asureand not to be despised
method of securing a crop. Plants can be set one to each four
feet or even wider ap~rt, allowing the plants to furnish the
seed needed to complete the stand. Where small areas are to be
seeded, as in the reclamation of washes, this method c;:.n be profitably
adopted. It possesses the distinct ad vantage of insuring inoculation.
Another method is to gath~r the sweet clover plants during
August or September, when the seed is ripe, and throw the whole
plants on the area to be seeded. On ste~p slopes or badly washed
fields it is w_e ll to weigllt down the plants so used with old rails or
some heavy material. The decaying plant affords a mulch and
helps the young plants in getting a foothold.
Home-grown seed can usually be had in most sections of Ohio
for the gathering, at a labor cost only, which will usually be much
less than the COPJ.mercial price, and at the same time a much better
quality of seed may be St?cured.
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Fig. 34.
spike.

Melilotus alba.
(a) Seeds attached to
(b) Unhulled seed. (c) Hulled seed.

675

676

OHIO EXPERIMENT STATION: BULLETIN 244

Inoculation: Sweet clover in spreading naturally has carried
its own bacteria with it and this has caused the misapprehension
that the soil does not require inoculation for this plant. This is no
more true of sweet clover than of other legumes, and failure to provide inoculation bas been a cause of much disappointment in seeding
sweet clover. Soil from old wayside sweet clover patches should
be scattered over the field at the time of seeding, to help insure
success.
L1me: Lime is needed. Sweet clover does best on soils rich in
lime. It grows to perfection on bare, rotten limestone. If the soil
is acid lime should be used as for any other clover.
Germination: Sweet clover seed germinates poorly. This is
not always because the seed is dead, but because much of the seed
is bard and flinty and may remain in the ground for years before
sprouting. A Kentucky farmer reports plowing a bluegrass sod that
bad 15 years previously been in sweet clover. No sweet clover had
been in the field during the 10 years preceding plowing. After the
ground was plowed the clover came up sufficiently to make a good
stand. At the Ohio Experiment Station the average percent of
germination of 37 samples tested by the Botanical Department has
been 29.14 (see table on page 670). Some report that if seed which
will otherwise not germinate be scratched or treated with commercial concentrated sulphuric acid it will sometimes show a 40 to SO
percent increase of germination.
On the whole it is not advisable for Ohio farmers to pay high
prices for sweet clover seed. It is better to follow one of the plans
outlined above, unless very large areas are involved.
Plant breeding. Mr. Luther Burbank, of Santa Rosa, California,
and Prof. Buffum, of the Wyoming Experiment Station, have each
done some work toward eliminating the coumarin or bitter principle
from sweet clover, and Mr. Burbank reports that be succeeded in
reducing the coumarin somewhat, though the process was slow.
There are some seed firms advertising "improved" or "tame" sweet
clover, that is represented as being better than the wild sort. The
plants exhibit great individuality and present a promising field for
the plant breeder. The fact that alfalfa and melilotus possess so
many similar characteristics has caused some investigators to consider it probable that these plants may have bad a common ancestor.
Agricultural uses. This investigation was undertaken with the
hope of finding a plant valuable as a soil ameliorative that could be
used for no other purpose. Red clover, cowpeas, soybeans, etc., are
so valuable as hay and pasture that in the parts of the state where
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these plants are most need(:'d as a fertilizer it is a rare farmer who
has the necessary nerve to plow down such valuable food plants.
\Ve had hoped that sweet clover could be used for no purpose other
than as a green manure or a soil restorer, but in this we have been
disappointed. It is a valuable feeding stuff and is largely used for
both pasture and hay.
PASTURE

It io; commonly remarked by farmers that stock will not eat
sweet clover and it is undoubtedly true that many animals do not
take to it readily. On the other hand, some animals are fond of it
from the first. The simple fact that some animals do refuse it,
however, proves nothing. Very few men like bananas or pawpaws or
olives at first taste, yet nearly everyone becomes fond ofthem later.
Tomatoes a few years ago were thought to be poisonous and were
used only as window ornaments. Very few cows will eat ensilage
when it is first placed before them. Sheep will walk through rape
up to their eyes and trim blackberry briers in the fence corners
until forced to eat the rape, yet ensilage and rape are both excellent
stock feed. Nearly all animals get the sweet clover habit and do
vrrell on it. As we have noted, it was found growing in pastures in
only 3.6 percent of the reported cases. This was perhaps principany due to the fact that stock by eating it prevent its seeding and
for this reason it can not long persist in these locations. To afford
the best herbage it should be pastured closely enough to keep it
from becoming rank and woody. It is a good practice to clip it
occasionally to a height of 6 to 8 inches. This is particularly true
when it is being used as a pasture for hogs. As a hog pasture it seems
to rank between red clover and alfalfa, (See Iowa experiments,
page 668-9.)
Pasture for cows. There is much evidence that stock cattle
grow fat on sweet clover (See Fig. 7) and that cows will increase
their milk when pastured on it. There is conflict in the evidence as
to the tainting of the milk by grazing milch cows on sweet clover.
The preponderance of the testimony, however, indicates that it does.
(See West Virginia experiment, page 6t:J.)
Sheep pasture. These animals take to sweet clover nearly as
readily as hogs, and do exceedingly well on it. (See Wyoming experiments, Page 664.)
Horses. Horses seem to exercise greater individuality as to
likes and dislikes in regard to sweet clover than do other animals.
It is often reported that <>ne horse of a team will be very fond of it,
while its mate will persistently refuse it
Sweet clover will stand
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closer grazing without injury than alfalfa; and will probably resist
drought better than most other leguminous crops. There are numerous reported incidents of it having caused bloat, and it seems that
it should be pastured with the same care as alfalfa or red clover.
It is sometimes said that the coumarin in the sweet clover
acts in a way to prevent bloat. It is more likely that the fibrous
nature of the plant, and the lessened liability of animals to gorge
themselves on it, is the reason bloat is less frequent with sweet
clover than with other crops of this nature. White sweet clover
affords more and better pasture than the yellow, and can be utilized
both earlier and later in the season. To maintain a sweet clover
pasture seed should be allowed to mature each year or it must be
reseeded each second year.

Fig. 35. Thick growth a result of clipping.. If clipped occasionally to a
height of about 8 to 10 inches the growth becomes much more dense and
affords more and better forage.

HAY

Sweet clover is not an ideal hay crop, and while its nutritive
value is nearly the same as that of alfalfa (See page 665 Table ill), it
can hardly be considered in any sense as a rival of either alfalfa or
red clover as a-hay plant, and there can be no reason for growing it
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for this purpose where either of these crops can be successfully
grown. As to its pa1atability, much that was said under pasture
will apply here. Not all animals take to it kindly at first, but nearly
all after being accustomed to it acquire a fondness for it, and horses
and mules in some reported cases prefer it to any other hay.
To make the best hay it should be cut just before it comes into
bloom, when very little woody fibre has developed and the plant contains the maximum amount of leaves. This comes early in June
when the weather conditions are not likely to be good for hay-making. It will yield from tVz to 3 tons of hay per acre according to soil
and seasonal conditions. In Alabama 2 and sometimes 3 cuttings
are secured, but in our latitude not more than 2 and in most cases
but one cutting can be reasonably expected. There is some evidence
to support the idea that cutting sweet clover when in full bloom will
kill it. This is not always the case, however. The yellow species
is more highly esteemed for hay because the stems are finer and
more leafy and have consequently a smaller percent of fibre.

Fig. 36.

Sweet clover growing on steep sides of railway cut near
·Tunnel Station in Washington County.

If hay is made from the first year's crop of sweet clover it is as
well to pasture it the early part of the season and cut it when it has
fifteen or twenty inche's growth, cutting it high enough so that some
leaves remain on the stubble. If mowed close the first season it will
probably kill it, unless the green shoots have started. The second
year's crop is ready to cut for hay during May, when weather conditions are likely to be bad. For this reason if it is pastured close
in early spring, until about June first, and the stock then taken off,
the hay can be made with the regular July harvest. Sweet clover
shatters its leaves mor~ easily if possible than alfalfa, and so should
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be handled very carefully. One Iowa farmer gives a novel method
of handling the hay by cutting it with a self-binder, allowing the
sheaves to cure and stacking it in the same manner as oats. If the
second year's cutting of hay is cut with high stubble a seed crop
can be secured later in the season.
Ensilage. In at least two instances in Ohio it has been put into
the silo and fed out to cattle and sheep with good results. One farm
in Medina county was visited when the sweet clover ensilage was
being used. Ewes yeaning lambs were being fed on the sweet
clover ensilage. These sheep had previously been on alfalfa ensilage.
They were dropping good thrifty lambs and were in good condition
and supplying plenty of milk. Very little grain was being fed.
(See also N.H. Station report, page 660.)
Bee pas-::ure. The plant enjoys an excellent reputation as a
honey producer, though the A. I. Root Co., of Medina, say that very
little if any surplus sweet clover honey is made by Ohio swarms.
The plant is not common enough or does not exist in sufficiently large
areas to enable bees to store up any surplus sweet clover honey.
Much of the honey shipped into Ohio from the far west and to some
extent from the south, is made from sweet clover. It does not have
so strong a :flavor as the white clover honey and h~ nearly colorless.
Orchard mulch. It bas been successfully used in restoring
old worn peach soils on Kelleys Island in Lake Erie, and is being
experimented with as an orchard mulch in Clermont county. (See
also Arizona Station report, page 649.)
Inoculation. The growing of sweet clover for a few years
makes 1t possible to grow alfalfa in situations where it had previously
been impossible to maintain a stand, and the soil from localities
where sweet clover bas been growing has been a~:> effective in producing inoculation for alfalfa as any other method tried.
Fertilizer. The foregoing uses have been incidental to this investigation. At the outset the search was begun in the hope of :finding a plant that would help in restoring Ohio's '"lost acres," to make
our "bad lands" again productive; a plant that would grow under
adverse conditions and add to our depleted soils their needed organic
matter; that would stop the waste of the hills and convert into fruitful fields the worn and washed pastures of the southeastern counties.
This investigation justifies the thought that this "wayside weed",
which grows in the hard, puddled soil of the roadside ditch, does
serve its turn when transplanted in the abandoned :field. The evi·
deuce adduced bas acquitted the plant of being a weed and estab·
lished its reputation as a generous gift of a kind Nature, that man
in his un-wisdom has left too long unrecognized.
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SUMMARY

1. The percent of organic matter in a soil is one of the factors
limiting crop production.
2. In soils under cultivation the organic matter, unless artificially maintained, decreases rapidly.
3. The loss of organic matter is much 111ore rapid where steell
hillsides are under cultivation than on level plains.
4. Most farm lands in Ohio are in need of additional humus·
forming rna terial.
5. Stable and yard manures are not made in sufficient quantitiee
on most farms to maintain the organic matter supply needed by the
soil.
6. Red and mammoth clover, rye, cowpeas. soybeans and buckwheat, are good green manure crops if plowed under, but the high
feeding value of these plants make their use as green manure a
secondary consideration in most of the farm practice of the state.
Moreover, these cultivated plants will not thrive under the adverse
conditions where their use as humus-forming material is most need·
ful. Therefore, a hardy, vigorous-growing, soil-poverty withstanding plant is needed.
7. Sweet Clover (Melz"lotus) is such a plant and possesses also the
distinct advantage of being a legume; i.e., a nitrogen-gathering plant.
8. Sweet clover delights in hard, compact soils, exposed sub·
soils, stony situations and conditions too adverse for most other
plants to thrive.
9. Sweet clover grown in comparison with other plants used ae
green manures usually adds much more humus-forming material to
the soil than any of the others.
10. Sweet clover is a biennial; it is easily restrained and cannot be considered as a noxious weed.
11. Sweet clover has made good. It has restored bankrupt
tobacco soils in Kentucky, run-down cotton plantations in Mississippi
and Alabama, washed limestone hills in Iowa, alkali soils in Arizona,
wasting sands in Tasmania and barren dry clay knobs in Ohio.
12. Sweet clover affords a nutritious herbage for horses, cattle,
sheep and hogs, if pastured when the growth is young.
13. Sweet clover makes a fair quality of hay if cut just before
it blossoms.
14. Sweet clover thrives best in soils rich in lime.
15. Sweet clover requires inoculation in order to do well under
some conditions.
16. Sweet clover can be seeded on the bare ground in January,
February or March, with oats in April, on well prepared g-round in
May, or at the end of the summer in the same manner as is sometimes done with alfalfa.
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17. Sweet clover inoculates the soil for alfalfa.
18. Sweet clover is a forerunner of bluegrass.
19. Sweet clover is a non-competitive plant and disappears
when conditions have been made favorable for other plants.
20. Sweet clover affords a good orchard mulch.
21. Sweet clover is not a rival of red clover or alfalfa, and is not
needed where these plants will do well.
22. Sweet clover is a good honey-producing plant.
23. Sweet clover has a work to do in Ohio. It will help in
solving the problem of the abandoned field. It will make profitable
agriculture possible on loafing acres. It will stop the waste of the
hills, heal the scars on washed and gullied fields, make green pastures
possible where no grass is now growing, and bold for posterity the
priceless heritage of a productive soil.
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ANNUAL WHITE SWEET CLOVER

Tests of This Legume Made at the Ohio Experiment Station
L. E. TH:ATCRER

Through the courtesy of Professor H. D. Hughes, of the Iowa
State College .and Experiment Station, Ames, Iowa, the Ohio Agri~
cultural Experiment Station received in April, 1918, one hundred
seeds of an annual variety of Melilotus alba.
In a letter to the agronomist of the Ohio Station, Professor
Hughes states "the new variety or species of sweet clover was
found at this station in March, 1916.''
~
In the Journal of the American Society of Agronomy, Vol. 9,
No.8, November, 1917, an article appeared, "An Annual Variety of
Melilotus alba,'' by H. S. Coe, Scientific Assistant in Forage Crop
Investigations of the Bureau of Plant Industry, U. S. D. A. Mr.
Coe des~ribed the appearance and habits of plants grown from seed
purchased in Hale County, Alabama. Typical specimens were
placed in the herbarium of the New York Botanical Garden, the
National Herbarium and the Asa Gray Herbarium. The plant was
described as follows:
"Mel~lotus alba Desr. var. annua n. var. (Annual White Sweet Clover)Erect or ascending, branching, glabrous or young branches and leaves slightly
pubescent; leaves petioled, leaflets mostly oblanceolate, some narrowly ovate
to oblong, serrated, obtuse to truncate; corolla white, 4 to 5 mm. long, the
standard longer than the other petals; racemes numerous, slender, 4 to 15 em.
long; pods reticulate, 3 to 4 mm. long; root becoming 15 to 30 inches in length
and enlarged very slightly if at all at the crown. Crown buds are not formed.''

Annual white sweet clover is probably indigenous to Alabama.
Whether the original Iowa strain of annual white sweet clover
came from Alabama is not known. However, the priority of its
discovery apparently belongs to Prof. H. D. Hughes, of the Iowa
Station.
Annual white sweet clover differs mainly from the biennial in
its strictly annual habit, no crown buds being formed and in its
more rapid growth than that of the first year of the biennial; the
seeds are flatter and a prominent crease extends from the hilum
diagonally across the seed.
Tests at the Ohio Station.-The Ohio Station has grown the
annual white sweet clover in a small way for the three seasons,
1918, 1919 and 1920. It requires from 153 to 183 days to reach
mature seed production under Ohio conditions, and about 80 days
from time of seeding until the beginning of the blooming period.
In 1920, 1 acre produced 5,379 pounds of total air dry weight of
plants and seed in 183 days. At this time practically none of the
leaves had fallen and the weight indicates the amount of rather
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coarse hay that might have been expected. The seeding was made
in 30-inch rows·-at the rate of 2¥2 pounds of seed per acre.
Place in Ohio agriculture.-The place that the annual white
sweet clover will play in Ohio agriculture is rather problematical
at this time. It will probably have some value as an emergency
hay crop; southern-grown seed may be sown for thi.s purpose. As
a seed crop for Ohio, it is at yet in the experimental stage. Strains
which will mature seed in from 140 to 150 days must be developed.

Annual White Sweet Clover (left); Biennial White Sweet Clover (right)
117 days· from date of seeding

Cultural tests.-Experiments in method, time and rate of seeding and its use in mixtures are now under way. Limited observations seem to show that the annual white sweet clover is less
tolerant of a n~:r:se crop of the small cereals than is the biennial.
Clipping the plants early in the season results ill a stunting from
which they never fully recover. A nurse crop, therefore, shol'ld be
cut with a vecy long stubble and the new growth of sweet clover
should not be pastured if a cutting of hay or a seed crop is expected.
The annual variety crosses readily with the biennial, largely
through the agency of bees. In 1919, 50 plant selection rows were
grown at the Ohio Station and 13 of these contained F 1 hybrid
plants. The F 1 is intermediate in growth habit the first year;
crown buds are formed and a typical biennial growth made the
second year. The annual characteristic is recessive, making purification of mixed strains comparatively easy,

