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One of the most impartant problems of symbiotic relatienships in the
"lequme plant - Rhizchium" system is the regulaticn of the functioning of
the nitrogenase camplex, localized in the cells of microsymbiont-bactercids.
The main pathways for the regulation of nitrogenase activity are determined
by the presence of oxygen, carbon substrates and cambined nitrogen campounds
JHARDY, 1977; SHEEHY et al., 1983/.

The inhibiting effect of ammoniun and other easily assimilable nitroge-
ncus carpounds an the nitrogenase ability of nitrogen fixers is caused first
of all by the repressicn of ATP synthesis and the process cf oxidative
phosphorylaticn /BERGERSEN and TURNER, 1973; TUBB and POSTGATE, 1973/.

In symbiotic systems, unlike free-living diazotrcphs, the regulation of
nitrogenase activity by means of the presence or absence of combined nitrogen
campounds will be exercised by the host-plant, which is assumed to be
responsible for the assimilation of fixed nitrogen. The effects of nitroge-
nous campounds on nitregen fixation are exerted through their influence cn
the physiology of the plant, i.e. in processes invelving the distribution of
photosvnthates, the synthesis of leghaemoglcbin ané the assimilation of
armonia /BISSELING et al., 1978; ROMANOV and TIKHONOVICH, 1987/.

When studying the nitrate influence ¢n the efficiency of symbiosis, the
Aepressicn cf nodule qrowth was shown to be a local external effect. This
finding is based on experiments using the split root technicgue, with local
applications of nitrate [HARPER and COOPER, 1971/.

The adverse effect of added nitrate may be due to nitrite, formed by
dissimilatcry nitrate reduction. The nitrogenase activity of an already
established symbiotic system could also be inhibited by nitrite, if this
canpound formed a carplex with leghaemoglcbin, oxidized leghaemoglobin or
inactivated nitrogenase /RIGAUD et al., 1973/.

It was interesting to study the extent of the ammonium and nitrate
effects on the nitrogenase camplex in legume-rhizobial symbiosis from the
point of view of the stage of infection and the relaticnships formed between
the symbionts when the nitrcgen-containing campounds were appliec.

This paper contains the results of a number of comparative microvegeta-
tive experiments on the effect of ammonium and nitrate on different stages of
nodule formation and cn the formation of nitrogenase camplexes in the lequme-
rhizckial symbiosis Rhizobium meliloti - Medicago sativa.

387



JuaneaI] moz /2 {qusunesIa vmz /a4 ‘tomuco [e -sjuwerd Jo Hupmos Ienge sAep O¢ *a ‘sAep Oz D ‘sAep OT °g
‘uot3eyeban axofeq 'y :jusudoTassp 9TNPoU pue UoTIoIUT JO Sabels JUeteIITP UT pawroiisd aiaw /N wdd 4T/ ejeTyTu
IO UNTUCIIE U3T# SIUSNGE2L], *SOTNpou 3001 SUISONT JO AJTATIOR 25eUsboIljTU UO S2IBI3TU DUR UMTUCLLE JO SouanTIul
I fud
sdep 09 0$ oy ot oz o1 09 ole or ot 0z ot

Yz /[ Tossaa/saTaur ZHZ:)

o1

yls

Uz /1essaa/satour

)

388



Lucerne plants, inoculated by an active [425a/ strain of R. melileti,
were grown under sterile microvegetative conditions at 20-22 € ina
luninostat regime with 16 hours of light and 8 hours of dark where the light
intensity was 16000 lux. The vegetation period continued for 60 days after
inoculation. The lucerne was grown in 500 ml Erlenmeyer flasks /5 plants per
flask/, using quartz sand as a substrate, with the addition of nitrogen-
free Tornton medium and micrcelements. Ammonium /(NH,),SO,/ and nitrate
/Na.NO3,n' treatments, with a dose of 17 ppm N, were carried out at ditferent
stageS of incculation and nodule growth /at the keginning of the experiment
and 10, 20 and 30 days after inoculation/.

In investigaticns carried out earlier [MISHUSTIN and VERNICHENKO, 1987/
ammonium and nitrate doses ranging fram 17 to 136 ppm N were studied; the
minimum mineral nitrogen dose applied before the inoculation of the plants,
rroved to have no influence on the appearance of legume-rhizobial symbicsis and
its nitrogen—-fixing activity. In this parer studies were made on the effect
of this minimm ammenium or nitrate dose /17 prm N/ when added in the initial
stages of nodule formation and at the stage when the nitrogenase system
actively fixed nitrogen.

The nitrogenase activity of intact nodules of lucerne was determined by
the acetvlene reduction method with a flame-ionizing detector on a Chram-3
gas chromatograph. The gas phase was 10% acetylene in air and the incubating
time was 2 hours. The results of the experiments are presented in Figure 1.

The addition of ammonium before lucerne vegetation did not depress the
nitrocgenase activity of lucerne, in fact, the nitrate stimulated the nitrogen-—
fixing activity of the nodules. A small dose of nitrogen campounds aprlied
before the inoculation of the plants, did not disrupt the process of in-
oculation (Fig. 1A/ ané by the time the nitrogen-fixing activity kegan rart
of the applied mineral nitrogen proved to be assimilated by the plants,
thus excluding any possible inhibition of nitrogenase. Nitrogen canpounds
were found to have a derressing effect wken arplied 10 or 20 days after the
sowing and inoculation of the plante /Figs 1/B and 1/C/ i.e. during the
pericd of bacteroid formation and the initial stages of nitrogen fixation.
Both the growth and specific activity of the nodules were inhibited.

Mineral nitrogen had no substantial depressing effect once the symbiosis
was canpletely developed /30 days after the inbculation of the plants [Fig.
1/D/. In this case there was a slight decrease in nitrogenase activity and
the inhibiticn proved to be irreversible.
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