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A complete study of leguminosae bacteria would involve the con-
ideration of many questions beyond the present ability of the writer
while at the same fTime the briefest discussion of the points thus
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beyond reasonable limits. not, therefore, my to present
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chief factors appertaining thereto. As an introduction to this study|
it will probably be well to speak of the economic importence of legum-
inosae bacteria.

It has long been known to ural investigators the
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of plant food are three in number, viz.:

nitrogen, pots Other elements

soil and
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come exhgusted to such an extent as to csuse serious apprehension on
art of the agriculturist. Not so, however, with nitrogen. A
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1n the irst eight inches of average soil in the United StTe ates there
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ls, were it possible for all of the essential elements to be assimilat-
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€t without waste, sufficient potential phosphoric acid fo 29, and

of scre each, there is
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for 240 crops aize of

n1trogen present sufficient for only 32 such crops Nitrogen is the
most essential element to the growth of living tissue, be it plant or
animal , in sddition is the scarcest and the most liable to depreci-
letion and loss. The question of the nitrogen supply is therefore of
Paramount importance not only to iculturist but to the world at |
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organic matter. Any process which tends to decompose or destroy
this organic matter, such as nitrificati r otl ms of oxidati
this organlc matd , Sucn as nitrilication or other forms of oxidation,

will also tend to reduce the total stoek of nitro

A el e 1, sl Sy B L e 3 ) )

Because of this fact the matter of restoring nitrogen to the soil be-
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comes of very great importance Df course & part of the nitrogen

removed in crops may be returned fto the soil in manure produced on

also be bought in the m3 in such

forms as sodium nitrate (containing 15 to 16 per cent o*‘nitrogen),
ammonium sulphate (containing 20 to 21
dried blood (cozn
bear in mind that such commercial nitrogen costs about 15 cents @&

pound snd that to produce 1 bushel of corn nearly 2 pounds of nitro-

gen - required, it will be seen at once that the purchase of commer-

cigl nitrogen cannot be considered practicable in general Tarmin
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Nitrogen is removed from the soil not only in the crops grown,

per annum, in the drainage
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waters, and in some "other ways, as by denitrification and by the blow-
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ing and washing of the surface soil. Professor Sayder, of the Minne
sota Experiment Station, has shown that during a serles of years the

certain Minnesota soils in Some cgses
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Considering all these facts and the additional fact that there
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are millions of pounds of atmospherlc ni
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acre of land or watetr on the earth, the question naturslly arises: IS
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there not some method whereby this great store ol nitrogezn may be
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| had agitated the minds of scientific inve stigators ever since it be-
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came the accepted opinion that nitrogen, unlike carbon dioxide, could
not be assimilated directly from the air by growing plants.
From the earliest days of agriculture it has been recognized thwt

all plants belonging to the Leguminosse Qrder had a decidedly benefi-

| eigl effeet on the sodil. Pliny wrote, "The bean ranks first amon
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the legumes. It fertiliges
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which it has been sown as

well as any manure,”" and asgain, "The lupine enriches the soil of =
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field or vineyard as well as the very best msnure. The veteh, too,
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enriches the soil and regquires no atfention in its culture.'" Ther
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are also in other asncient writings many references to the importance
some leguminous crop in the reguler rotation

Taturelly the explanations offered to asccount for this beneficilal ef-
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feect were various, perhaps the most universal belief being that the
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root system of these plants was much more extensive than that of
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grains and root erops and conseguently bro ught up pi_a“'t food from con

| siderable depths, which not only servedthe legumes, but was likewise
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wailable for subsequent crops. Shaw in 1809, advanced the theory
that the cultivation of leguminous crops might improve the soil by
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roots and stubble: but this was merely a conjecture without ezpcriment%
al basis, Tn 1854, Boussingault promulgated his classic experiments
the fsct that plants could not essimilate free nitrogen
ga.s. His work was verified by the joint labors of Gilbert, Lawes, j

and Pugh, and slthough Ville end others still maintained the fallacy f i}
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plant physiology that the only efficient source ol nitroge upply |

|Was in the fixed forms supplied through the plant roots. It was not, | (jﬁ
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however, until 1886 that Helriegel announced at a sclentllilic meeving
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| in Berlin that the source nitrogen for these plants was undoubted-
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demonstrated the fact that the growth of plants in so0il free from
en slways occured af

er the development of nodules or swellings
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of the investigations of

J

these
two men were fully substan investigators, and the

explanation of the long
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Leguminosse were gapable of growing s0il practically devoid of
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nitrogen ently great difficulty was experienced in recon-
ciling wl appeared to be two contradictory statements. So|
well established, however, was the work of Boussingault and others
that no great doubt was cast upon the question of how plants ob-
tained their nitrogen, and an attempt was made to explain the differ-
ence through some inherent peculiarity of the legumes 2

Thile this conclusion is not stricetly true it nevertheless has
some elements of truth connected therewith, as we shall see later.
lMore than twe centuries ago, 1687, lalphigi had described what he
called gall formations of the legumes, and in early part of the |
19th Century ¥arl Van Wulffen described the "tiny tubercles"which

occur only on legumes, and recommended the cultivation of white lupin cs
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for the improvement of sandy soil. The first detailed description
of the structure of the leguminosae tubercles was made by Woronin, in
1866, who at the same time propounded the theory for the first time
qie | 1 A

that they were caused by vibrio he had discover-

of Helriegel's | it
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definite announcement there were numerous investigstiors who attempted
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the observations of Helriegel and Wilfarth were by | L
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