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Abstract       The sustainable agriculture, the present global strategy of 
agricultural development, implies healthy ecological and economically 
attractive practices. The biological fixation of nitrogen is a technology that 
meets both requests, offering means of costs and energetic impurities 
reduction. Several researches noticed the presence or abundance of different 
groups of nitrogen fixing microorganisms in the most varied environment 
conditions. The energetic contribution of the microorganisms from soil using 
green fertilizers or nitrogen fixing species situated at 813kwh/ha equivalent of 
47.5 kg of nitrogen/ha.   
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The activity of microbial organisms from soil must be 

seen as an open system, as a living organism, in which 

the physiological functions are assured by 

microorganisms, that are in a permanent 

interdependence, participating thus to the material 

recycling from organic to mineral, assuring, sources of 

nutritive elements. 

 The very developed countries, practising an 

intensive viticulture, apply large quantities of chemical 

fertilizers, especially nitrogen based ones, causing the 

pollution of the environment by nitrites and nitrates. In 

order to find alternative solutions for the use of 

chemical fertilizers unaccepted by the ecological 

viticulture, the green fertilizers are an efficient method. 

 The repeated administration of herbicides in 

vineyards, leads to an essential reduction of micro 

biocenosis in soil, both by reducing the content of crop 

residues and by the direct action over certain 

microorganisms species. Thus, we found necessary the 

study of microorganisms that take part to the nitrogen 

cycle in nature, generally and particularly, the 

proportion of microorganisms generator of nitrogen 

accessible to plants, in order to set the energetic 

contribution by the use of green fertilizers in the case 

of the culture of nitrogen fixing plants and their 

influence over the quantity and quality of vineyard 

production. 

 

Materials and Methods 

 
 The experiment was carried out during 2011-

2012 on a regosol cultivated with the Merlot/Kober 5 

BB breed, within Research- Development Station for 

Viticulture and Vinification Minis. Two variants were 

included in the study: 

- V1- witness (black field) 

- V2- black field alternated with lupine, sowed 

each two intervals, 80 cm wide, on the middle of the 

interval. 

 The soil samples mentioned in table 1.1 were 

subject to the determination of humidity and nitric 

azote content. The precipitations were also recorded 

during the two years of the experiment insisting on the 

months between April-August. The soil samples taken 

from microbiological analyses were periodically taken 

at a depth of 0,20 cm in bags of 0,5 kg each. The 

samples taken in aseptic conditions are the average of 3 

partial samplings on each variant. The resulted soil was 

stored on paper in the sterile box until the next day 

when it was mortared and strained, preserving the same 

aseptic conditions. For each variant we used 10 g of 

soil which were mortared and diluted in sterile water 

for doing the serial dilution necessary for the 

inoculation of series culture environments.  

 The culture environments have selective effect 

on the groups of studied microorganisms. The results 

were got in 5-10 days from the inoculation of nitrogen 

fixing bacteria aerobe of the presence or absence of gas 

in the Durham tubes in the case of nitrogen fixing 

bacteria anaerobe or the specific reactions of 

emphasize of microorganisms for nitrifying and 

denitrifying bacteria. Then, we observed the ripping 

process, the wine quantity and quality.
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Table 1 

Pedoclimatic conditions during the vegetation period 2011-2012 

Variant  Sampling  Temp at 5-20cm-
◦
C 

Humidity 5-20 cm 
◦
C 

Precipitations 

Monthly 

mm 

Annual  

mm 

Year 2011 815.9 

V1 

(black field) 

April  10.4 19.0 81.1  

May  19.8 13.1 50.4  

July  24.4 18.8 126.6  

August  22.4 10.8 39.0  

V2 

(lupine) 

April  10.3 18.5 81.1  

May  19.0 11.2 50.4  

July  23.4 18.8 126.6  

August  22.2 10.5 39.0  

Year 2012 513.2 

V1 

(black field) 

April  15.2 13.7 29.9  

May  19.0 11.2 30.3  

July  23.1 14.3 69.8  

August  23.7 14.2 71.2  

V2 

(lupine) 

April  15.0 12.9 29.9  

May  18.2 9.8 30.3  

July  23.0 14.1 69.8  

August  23.6 14.6 71.2  

 

 
Results and Discussions 

 
The pedoclimatic conditions between 2011-

2012 are presented in the table 1.1.. These indicate the 

evolution of natural factors in the vegetation period. 

The average soil temperature at 5-20 cm depth 

emphasizes an ascending evolution by the month in the 

vegetation period.  

 The soil moisture correlates with the level of 

rainfall. In the variant with lupine we have noticed a 

decrease in soil moisture compared to the witness as a 

result of higher consumption during spring, when 

plants reach maximum vegetation. The proportion of 

microorganisms in soil involved in the nitrogen cycle 

during the vegetation period is mentioned in the table 

1.

  

 

 Table 2 

The Proportion of microorganisms from the soil involved in the nitrogen cycle  

during the vegetation period (2011-2012) 

Year Variant 1 2 3 4 5 6 

2011 V1black 

field 
10.45x10

3 
4850 727x10

7 
845 1700 2890x10

4 

V2lupine 53x10
3 

6850 1165x10
7 

1045 4150 2895x10
4 

2012 V1 black 

field 
26x10

3 
950 1415x10

8 
595 795 0.54x10

3 

V2lupine 46x10
3 

3400 1902x10
8 

750 1850 1.54x10
3 

 
1-Aerobic nitrogen-fixing bacteria, g/soil 

2-Anaerobic nitrogen-fixing bacteria, g soil 

3-Ammonifying bacteria, g soil 

4-Nitrifying bacteria, g soil – nitrous 

5- Nitrifying bacteria, g soil – nitric 

6- Denitrifying bacteria, g soil 

Nitrogen-fixing microorganisms stood out in 

2011 and 2012 in variant 2. This increase is a result of 

several factors that favoured the development of this 

group of microorganisms, through the improvement in 

soil porosity due to soil-incorporated plant materials. 
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Anaerobic bacteria were not as numerous as 

aerobic ones. Nevertheless, a rise in number can be 

noticed in the second variant (lupine). The degradation 

of vegetable proteins and animal proteins in ammoniac 

occurred as a consequence of ammonification due to 

the large and heterogeneous group of bacteria.  

The resulted ammoniac underwent a double 

sequence of oxidases in the nitrifying process. The 

small number of nitrifying bacteria may lead to the 

conclusion, that this process might develop on 

collateral ways as well, or that part of the ammoniac is 

lost through evaporation and, last but not least, through 

its dissolution in the soil, followed by its release for the 

nitrifying process. The denitrification has a stronger 

intensity in the years with heavy precipitation 

(reduction from nitrites to nitrates). 

The positive influence of symbiotic 

microorganisms on the fertility of the soil materialized 

in a quantitative increase of 45,5 kgN/ha, the 

equivalent of 813 kwh/ha.

 

 
Table 3 

The energy equivalent of nitric nitrogen in kwh 

Variant 
NO3 mg/100g soil N, kwh/ha 

2011 2012 Average 2011 2012 Average 

V1 black 

field 
5.18 2.29 3.74 865 383 624 

V2 lupine 10.27 3.27 6.77 1715 2328 2021 

 

 
Table 4 

The influence of green fertilizers with lupine on the quantity and quality of the Merlot breed 

Variant 
Production t/ha 

Average % 

Quality 

Sugar Acidity 

2011 2012 g/l % g/l % 

V1 8.9 8.2 8.5 100 198.6 100 4.28 100 

V2 10.9 10.0 10.4 122.3 206.0 105 4.26 100 

 
Conclusions 

 

1.Green fertilizers with nitrogen-fixing species 

stimulate the intensity of microbial processes in the 

soil, resulting in their quantitative increase. 

2.The quantitative growth of nitric nitrogen is caused 

by aerobic and anaerobic nitrogen-fixing bacteria, but 

most of all by the symbiotic ones. 

3.The energetic input of microorganisms in soil, 

through the use of green fertilizers with nitrogen-fixing 

species has reached a level of 813 kwh/ha, the 

equivalent of 47,5 kg nitrogen/ha. 
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