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SUMMARY

A studv was made of saue nspects of the utilization by Spirodeda
oligorrnhiza of ammoniuri, nitrate, nitritce, and organic nitrogenous

compounds s solce sources of nitrogen.

S. oligomthiza ves grown in axenic culturc under carcfully defined
conditions, and the only factors to bc consciously varied wcre those

rclating to the nitrogen source.

Aemoniun, or sauc product of its assimilation, inhibited the
utilization of nitrate by inmhibiting, at least »artially, the uptake
of nitrate, ond by irhibiting alriost completely the reduction of

nitrate to nitrite.
Nitrite also inhibited the utilization of nitrate.

Armioniun 2nd nitrite were taken up and assimilated sirmltancously

when they were supplicd together in the nediun.

Nitrate reductase and nitrite reductnse were found to be adeptive enzymes,
being present in S. oddgosnhiza only vhen it wes supplicd with nitrate or

nitrite, There was good correletion between the concentration of

nitrate in plants -nd the levels of nitrate reductase that they containcd.

When plants not centoining nitrate and nitrite reductnses werc supplied
with nitratc, there was 2 rapid increcse in the levels of both enzymes
and in the concentration of nitrate in the plants. This increasc was

retarded hut not prevented by ammoniun,

When nitrate-grown plants were depleted of nitrogen, therc was a raopid
decreasc in the levels of nitrate and nitrite reductases. This was o

real loss of enzyme activity, and not simply dilution by growth.
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The utilization of amonium prevented the assimilation of nitrate even by
plonts that contained high levels of nitrate and nitrite reductases. It
was thercfore concluded that armoniuri, or the proceusses or products of its

assimilation, rmst inhibit the activity of nitrate reductasec.

Plants utilizing armonium contained higher levaels of mmoniun, arginine,
asparagine, and glutmine than did those utilizing nitrate. The concentr-

ntions of all other eaino acids were very siuilar,

Nonc of thesc compounds, tested either separately or together, had any cffect
on the activity Lh v4ino of nitrate reductasc. Cxanate was an inhibitor of
nitrate reductase, but it is not known whether this inhibition has any

physiological significance.

g

S. oidgorrhiza can use nsparasine and glutamine as solc sources of nitrosen.
Thesc coapounds were taken up os such and did not underso any prior

anidchydrolysis in the medium.

Plants supplied with any two of = muiver of organic nitrocenous campounds,
each capable by itself of serving as a scle source of nitromen, usunlly
tock both up fraa the mediun, althoush at different rates.  Thus slutamine
was taken up morc rapidly than was glutanic acid when they were supplied

together in the nediwa.

Ammoniun was token up more ropidly thon glutanie ~cid when they were suppliced
tomether in the mediua, Sinilarly, asmoniun was token up uore rapidly

than aspartic acid.

Asparogine, @-glutmninc, and glutwnic acid did nct iphibit the rate of

uptake of glutamine as mcasured over short periods.

Asparanine, aspartic acid, and L-glutemine strongly inhibited the r~te of

uptake of slutenmic acid, but D-smlutamine ond armmeniun had no effect.





