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Arsrwacr—Two sister selectionz of
soybeans under varying soil nitrogen
levels fixed amounts of nitrogen com-
parable to wvalnes reported by other
workers using other measurement tech-
niques, Preliminary ohservations are
reparted on differences shown by the
symbionts under laboratory conditions,

A number of methods have been naed
te determine the amount of nitrogen
fixed by legumed in the symblotic proc-
eas under fleld conditions. DMMany eurly
workers compared the nitrogen lovels
of nodulated and non-nodulated legnmes
ag a criterion of fxation. (Virtanen
and Linkola, 1947) compared the nitro-
gen content of plants nodulated wiih
effective strains with those nodulated
with ineffective strains. Using peas they
found that under field eonditions, more
than &8 lbs. N/A was fixed annually.
The generalization most widely used to
describe the contribution of nodule bac-
teria to the leguminonsg erop lhas heen
that of (IH{opkins, 1918}, It i generally
atated that % of the nitrogen in the
crop comes from the soil and lhe re-
maining 24 from the fixation of at-
mozpheric nitrogzen.

Other workers have attacked this
problem using the Ny Isotope to meas-
ure the nitrogen made available to the
plant through the fixation process when
supplied with wvaryving amounts of zoil
or fertilizer nitrogen. (Norman and
Krampity, 1946) using the Ny technigue
with sovbeang reported that the fixa-
tlon proceas at any level of supplied
nitrogen was nol completely halted nor
was all of the inorganic nitrogen re-
coveraed In the crop. The presence of
fertilizer nltregen largely resulted in a
dimunition of the amount of atmos-
pheric nitrogen fixed in the symblotic
process. (Thornton, 1947) using tracer
technigues with inoeulated lespedeza
and soyvbean plants found a reverse re-

lationship between the fixation of at-
mospheric nitrogen and the amount of
inorganic niirogen made available to
the plant. From these experiments an
ostimaie was made thatl in prairie soils
of average nitrogen content nol moto
than 30% of the nitrogen in the plant
is air derived.

A more extevdive experiment utilizing
T legmminons and 4 mnon-leguminous
plants was conducted by (Allos and Bar-
tholomew, 1455). Nitrogen was added
ag ammonium sulfate and was enriched
with the N.; isotope to the extent of
L65 atormm percent. Nitrogen fixation
decreased while [ertilizer nitrogem up-
iake inereased as the quantity of avail-
able nitrogen to the plants was in-
creased. Asg in previous obszervations no
total inhibition of fixation or total ab-
gorption of (he fertilizer nitrogen was
achicvod, Nitrogen fixation was largest
in the soybean and peanut plants which
were also the plants with the groatest
total growth. In the case of the =oy-
heaun plant they state that “When nitro-
gen was applied in quantities equal to
or In excess of that absorbed by the soy-
bhean erop, fxation trom the atmosphere
did not constitute more than 30 to 40%
of the total absorbed. When nitrogen
wad applied equal to 19 fo 16% of that
ahsorbed by the crop, fixation comtrib-
nted from 80 to %0% of the total ab-
sorhed.”

Willlamy and Lynech (1954) reported
in 1983 two satrains of soyvbeans that
varied only in their ability to form
nodules. One of these s abundantly
nodulated, while the other strain hears
no nodules under field conditions. Gen-
ctie sindies indicate that the inahility
to nodulate was due to a single reces-
sive gene. Hears and Lynch {1951)
have made s=sotme preliminary reports
on these varieties when studied in the
field. Tt was found that glven adeguate
anurces of nitrogen and other nutrients,
ithe two sister strains gave comparable
yields of sovheans in the fleld. Some
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TasLe 2.—Yields and Nitrogen Content of Soybeans on Soils of Different
: Nitrogen Fertility L.evels.
Soybean Selection Total N
: - N
High Low High Low from
Treatment Protein Protein Protein Protetn Air
I
bu /A bu/A 1 IbsfA lbs./A %
| 38.6 383 e
8 36.2 B30 | e
I 6.6 EXN Y 159 158 21
V., i6.0 29.2 192 102 47
27 L S20.9 177 58 63
greenhouse. A ptudy of these few strains  junction with 0. H, Sears, Dep't. of

of soybean nodule bacteria that would
effect. some inefficlent nodulation, as
against the many straine that wonld
not, vielded some gencral differences in
cultural and biochemical characteristics
of thege Rhizobin. The few nodnlating
straing produced a thin slimy growth
with a distinet pigment, they grew at
a faster rate, elaborated indole-3-acetic
acid from casein and had fewer vitamin
requirements (especlally B witaming)
than did the non-infective strains, Thege

differences and others are now heing .

studied to ascertain the physlological
bases for the nodulation of Ieguminons
plants,

This cxperiment was unigne in that
two siater strains of sovbeans varying
in nedulating ability were used to de-
termine the contribution made by nodule
bacteria to a crop under fleld conditions
and varying levels of soil nitrozen.
With very Inadequate supplies of soil
nitrogen as much as 63%% of the nitro-
gen in the crop comes from the alr by
bacterial fixation. Under high nitrogen
levels only ahout 21% is 20 obtained
{Sears and Lynech, 1931).

In ihig era of ihereasing populations
the use of efficient nodule bacteria in
many areag of the world should be of
congiderable economic importance.
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