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Camkined nitrogen campounds greatly influence the activity of non-
symbictic nitrogen fixation.

Doses of mineral nitrogen, campletely inhikiting nitrogen fixation, vary
depending on scoil conditions, the rresence of accessible carkon sources and
other factors.

Rice is cultivated with the aprlication of hich doses of nitrcgen
fertilizers [120-240 kg N/ba/. The studies of the influence of different
doses cf nitrocen fertilizers cn nitrogen fixaticn activity and the develop—
ment of different groups of diazotrorhs in soils under rice are therefore of
great interest. Particular attention was given to the behavior of Azospirilla,
which is one of the leading groups of diazotrophs in rice rhizosphere and in
paddy soils.

The influence of cambined nitrocgen on Azcspirilla has keen investicated
in pure cultures, in asscciation with rice plants and in scils under rice.
Cultivation of Azospirilla was carried out on semi-scolid malate mecium.

In pure Azospirilla cultures ammronium nitrocen in concentrations of
56-70 mg N/1 was shown tc depress nitrcgen fixation completelyv.

The inhibiting effect of nitrates as less manifest and camrlete inbiki-
tion of nitrogen fixaticn usually ensured at doses, exceeding 210 mg N/L.

Azospirilla strains, capalle of denitrification, were shown to be less
sensitive to high nitrate dcses.

The influence of nitrates and ammonium salts on asscciative symkicses
of Azospirilla with rice plants was studied in water culture with different
concentrations of mineral nitrcgen maintained in the nutrient solution. Rice
seeds served as a source of Azospirilla, proliferating cn rice rocts and in
the nutrient solution. Nitrogen fixation activity was determined ky the
acetylene reduction methcd.

Data on the nitrogen fixation activity of two-week-old rice seedlings
are presented in Table 1.

The results recorded were in acreement with those cktained in experiments
with pure cultures cf Azespirilla.

The inhikition of nitrogen fixation by ammonium nitrogen was manifest
as soon as its concentraticn, was eoual to _']:4 mg/l. Camplete inhibition of
nitrogen fixation ensured at the dose of NR,/N equal to 56 mg/l. The inhibit-
ing effect of nitrates appeared at considerably higher concentrations.
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Tekble 1
Influence of ammonium and nitrate nitrogen on N, fixation ky Azospirilla in
rice rhizospheré

Doses of nitrogen Fixed nitrogen In % of control
ma/1 ug/30 plants/day
Control
/without nitrogen arplication/ 87.7 100.0
With ammonium salts applied
14 23.7 27.0
28 19.3 22.0
5€ 0.2 0.2

With nitrates applied

56

42.7 48.7

112 11.6 13,2

224 7.8 8.9
Table 2

Influence of nitrogen fertilizers on nitrogen fixation activity and
Azospirilla numker in soil under rice

Fertilizers, Nitrogen fixation Number of nitrogen fixers
kg N/ha activity pg N,/ thousand cells per 1 g of soil
ko of soil/day

anaerokes aercbes on Azo—
malate medium spirilla

Controll 355 1400 240C 250

120 277 4500 6000 600

240 164 950 6000 130
Table 3

Influence of hich doses of nitrogen fertilizers on the growth of different
greups of diazotrorhs in the pot experiment with rice / average mumber during
vegetation period, thousand cells/1 g of soil

Variants Anserobes Aerckes on Azo~ Azoto-
malate medium spirilla bacter

Control 3690 7160 4170 105
PlSO KlSO 3660 21120 1580 128
NlSO PlSO KlBO 1460 27820 36 4
N3OO PlSO KlBO 31506 13870 15 2
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Depending on the phase of plant growth the dose ecual to 56 mg of NC, N/1
did not exert a derressing effect or reduce nitrogen fixation activi%y to
50% or less.

In the plant rhizosphere considerable nitrogen fixation went on which
still kept the nitrate nitrogen content of the soil on a level ecual to
112-227 mg/1.

The effect of nitrogen fertilizer on Azospirilla growth in soil was of
great interest.

In experiments with the rice cultivar "Spalchik", carried ocut under
field conditions on a meadow-chernozem soil in the Krasnodar region the
doses of nitrogen fertilizers /120-24C kg N/ha/, applied in the form of urea,
had no unfavourable effect on the arowth of nitrogen fixing microorganisms,
including Azospirilla, and did not considerakly inhikit nitroaen fixation
activity in the soil [Takle 2/.

The influence of higher nitrogen doses was tested in pot experiments.
Nitrogen in tre form of urea was applied to soil in doses of 150 and 300
mg/ka, that corresponded to 450 and 9CO kg N/ha; respectively.

Hicgh doses of nitrogen gave rise to long-lasting inhibition of nitro-
gen fixation up to the 7C-90th dav of rice cultivation. In the variant with
3C0 mgy N-dose per 1 kg the inhitition only came tc a camplete end in the
ripening period.

The inhibition of nitrooen fixatien in the rhizoplane, measured by
acetylene reduction in whole rice plants, was shown to be less intense than
in the soil.

Thus, after twoc weeks the nitrogen fixation of rice seedlings in the
15C and 300 mc N/kg variants was 34 and 13%, respectively, of the activity
recorded in the control treatment, whereas in the 4th week it had increased
to 78 and 54%.

Different grours of diazotrcphs reacted in different ways to the
arplication of high nitrogen doses to the soil /Takle 3/. Thus, the total
number of facultative and cbligate anaerol's was the highest in the maximum
nitrogen dose treatment. No consideralle decrease of the total numker of
aercbic diazotrophs, growing on semi-solid malate medium was okserved.

At the same time a sharp drop in the number of Azotobacter and Azo-
spirilla was observed.

High nitrcgen doses depressed, first of all, the growth of more
srecialized and high active nitrogen fixers - Azospirilla and Azotokacter.
As a result the groups of diazotrophs with lesser nitrogen-fixing activity
grew predominant.

The data cbtained show that in a meadow-chernozem soil most of the
diazotrophs can defy campetition with the microflora which does not fix
nitrogen, even during the applicaticn of high doses of mineral nitrogen to
the soil.

Azotobacter and Azospirilla turned cut to ke the mest sensitive to
hich doses of nitrogen fertilizers.

Industrial doses of nitrogen [up to 240 kg/ha/ did not depress the
growth of any groups of heterctrophic free-living nitrogen fixers.
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