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Abstract       An important stage in the establishment of an organic perennial 

crop is the enhancement of soil fertility and biological activity. With the goal of 

planting an organic edible rose culture, a special soil preparation was applied. 

Three ameliorative plant species, Sinapis alba L., Tagetes patula L. and 

Phacelia tanacetifolia L., with role in soil disinfection were used. Seeding was 

executed in the experimental field of USAMV Bucharest in late March in 

seven different combinations (V1-V7) and a control plot was kept without 

seeding (V8).  

After flowering and seed formation, the mature plants were trimmed and 

incorporated into the soil. Soil agrochemical and biological analysis were 

done before seeding and at the end of the cultivation period. The results show 

an improvement of the soil microbiological activity. The number of fungi was 

lower than in the initial phase represented by ubiquitous species of Fusarium, 

Penicillium and Aspergillus and significantly lower compared to the control for 

most variants, with the exception of V3 Phacelia variant, were the number of 

fungi increased considerably. The ratio between fungi and bacteria has 

changed in favor of bacteria, whose number has increased significantly in all 

variants in comparison with the initial found value and with the control. The 

most important bacteria were representatives of Pseudomonas and Bacillus 

genus. The most populated soils with bacteria were in V4 Sinapis + Tagetes 

variant and V5 Sinapis + Tagetes + Phacelia.    
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An important stage in setting up a perennial crop, 

specific to organic farming, is increasing the soil 

fertility and biological activity. Different methods are 

generally used, most of them based on massive organic 

fertilization (1, 6, 12, 9). In the same time, it is 

important to ensure a high biological activity by 

stimulating the bacteria and useful fungi activity (10, 

2). Nevertheless is important to control some of the soil 

borne pathogens and pests by non chemical solutions 

(5, 11)  

The present paper shows an alternative method for soil 

disinfection and disinsection by using three 

ameliorative species: Sinapis alba L., Tagetes patula L. 

Sparky Mix and Phacelia tanacetifolia L., before the 

plantation of an organic edible rose culture. 

 
Materials and Methods 

 
The research was conducted on an experimental plot at 

the University of Agronomic Sciences and Veterinary 

Medicine of Bucharest on a total area of 1,350 m
2
. 

The soil type was Tehnosol, subtype Covered, 

characterized by an initial pH of 7.33, without any Na 

soluble salts. The content in humus was medium 

(2.37%) and the content in phosphorous and potassium, 

very high, with differences influenced by the soil 

depth: 192 ppm P at 0-20 cm and 330 ppm P at 20-40 

cm, 274.65 ppm K at 0-20 cm and 291.82 ppm K at 20-

40 cm. 

Prior to this research, the plot was cultivated with 

maize (Zea mays) in the conventional system, 

monoculture for two years. 

As ameliorative species, Sinapis alba L., Tagetes 

patula L. Sparky Mix and Phacelia tanacetifolia L. 

were used. 

Sinapis alba L. (Fam. Brassicaceae) is a spicy and 

honey plant with medicinal properties, widely used as a 

green manure and also as a ameliorative plant, effective 

in fighting soil erosion (De Baets et al., 2011), weeding 

etc. 

Phacelia tanacetifolia L. (Fam. Boraginaceae) has a 

strong nematocide action; it fixes nitrates in the roots; 
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eliminates weeds, being used to control couch grass 

(Berca, 2011); presents allelopathyc effects (Dhima et 

al., 2010). It is a very good honey plant. 

Liu et al., 2013 showed the high potential for both 

cultures to take up phosphorus from the soil and 

release it later. 

Tagetes patula L. Sparky Mix (Fam. Asteraceae) is an 

ornamental and medicinal plant, used in crop 

protection due to its natural content of fungicides, 

insecticides and nematocides substances. Controls 

many nematode species (Hooksa et al., 2010). 

Crops were sown in late March, by combining the three 

species in 7 variants: V1 Sinapis, V2 Sinapis + 

Phacelia, V3 Phacelia, V4 Sinapis + Tagetes, V5 

Sinapis + Tagetes + Phacelia, V6 Tagetes + Phacelia, 

V7 Tagetes and a control parcel V8, was kept as black 

field, without sowing. 

 

 

 
  Fig. 1 – Sinapis alba L. during flowering 

 
After plugging and soil preparation with a rotary cutter, 

sowing was done simultaneously for all three cultures, 

with 19 kg seeds/ha for Sinapis, 38.5 kg seeds/ha for 

Phacelia and 7.5 kg seeds/ha for Tagetes.

 

 

 
Fig. 2 - Phacelia tanacetifolia L. during flowering 

 
The plants flowering was not simultaneous, the earliest 

being registered after 50 days from sowing at Sinapis, 

after 55 days at Phacelia and the latest, after 70 days at 

Tagetes.

 

 
Fig. 3 - Tagetes patula L. Sparky Mix 
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Sinapis alba L. and Phacelia tanacetifolia L. were 

cultivated without irrigation in the period March to 

June, the date on which they were trimmed and 

incorporated into the soil. Tagetes patula L. Sparky 

Mix was irrigated from June to September, when it was 

incorporated into the soil. 

For the analysis of the soil microbiological activity, 

samples were collected from the total area in March 

and from each variant in July. 

Microbiological analysis studied the number of 

heterotrophic bacteria determined by using dilution 

method - soil suspensions by dispersing on the 

environment Topping; number of microscopic fungi 

determined by dispersing dilutions - suspension of soil 

on nutrient media PDA and soil respiration determined 

through the induced respiration method by the addition 

of a substrate. 

For the analysis of the agrochemical characteristics, 

soil samples were collected from the total area in 

March and from each variant and the total area in 

October. 

Agrochemical analysis determined the total soluble 

salts, mineral N, PAL, KAL, the amount of humus and 

soil pH on two horizons 0-20 cm and 20-40 cm. 

Measurements were carried out according to the 

following methodologies and standards: soil moisture 

(gravimetric -SR EN 12880/2002), pH potentiometric 

in aqueous suspension (1:2.5) SR EN 12176/2000, total 

soluble salts, % (SR EN 13370: 2004): mineral 

nitrogen (Σ N-NH4
+
+N-NO3

-
) (protocol ICPA), PAL 

(Egner- Riehm-Domingo method) (protocol ICPA), 

KAL (Egner- Riehm-Domingo method) (ICPA method); 

humus (organic C, Walkley Black method updated by 

Gogoașă - protocol ICPA). 

 
Results  

 
The results confirmed the ameliorative capacity of the 

three used crops and the substantial changes produced 

in the soil. 

1. Microbiological analysis after the cultivation, 

revealed the increase of bacteria number (Fig.4), twice 

in the V8 control parcel and four times in the V4 

variant, cultivated with Sinapis + Tagetes, as compared 

with the initial values.

 

 

 
Fig. 4 - Influence of ameliorative plants on the soil bacteria density  

 
The number of bacteria species varied after treatment 

from seven species in the control V8 variant to ten 

species in V3 variant - Phacelia and in V6, Phacelia 

mixed with Tagetes. We notice the abundant presence 

of Actinomycetes from series Albus, Luteus, Fuscus, 

Griseus and Coeruleo-Griseus, the greatest diversity 

being highlighted in the variant V5, cultivated with 

Sinapis + Tagetes + Phacelia. 

Association of species belonging to the Bacillus genus, 

with representatives of Pseudomonas and Arthrobacter 

were dominant. From the first soil analysis, were 

identified new species, such as Chromobacterium 

violaceum at V4 variant, Sinapis + Tagetes and V5, 

Sinapis + Tagetes + Phacelia, and Xanthomonas 

pseudogleyi at the V1 variant, Sinapis. 

The number of fungi was generally higher than in the 

initial phase (Fig. 5) to the V8, Control and to V3 

Phacelia and V4 variant, Sinapis + Tagetes (values 

considered high). 

At the other variants, fungal populations were smaller 

and significantly smaller compared to the Control (V8) 

from this phase. 

In the second phase, 9 to 20 fungi species were 

identified, generally dominating representatives of the 

Aspergillus, Penicillium and Fusarium genus, 

ubiquitous, with high adaptive capacity and metabolic 

versatility.
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Fig. 5 – The influence of ameliorative plants on the numbers of fungi from soil  

 
Is mentioned the presence of Trichoderma viride and 

Trichoderma harzianum species with increased 

antagonist capability against the potential 

phytopathogens from Fusarium genus present in 

almost all experimental variants, Phytophothora and 

Alternaria. 

Soil respiration (Fig. 6) showed a higher intensity 

compared with the beginning of the experiment. This 

parameter confirmed the intense metabolic activity of 

microorganisms communities (bacteria and fungi) in 

the soils cultivated with two or three ameliorative plant 

species.

 

 
Fig. 6 - Influence of the ameliorative plants on the potential level of soil respiration 

 
2. The agrochemical analysis revealed changes in the soil parameters, especially pH, that varied significantly 

according to the existing culture. 

 
Table 1  

Soil agrochemical parameters in the experimental plot 
Variant 

Plant combination 

Soil horizon pH Total soluble 

salts (%) 

N mineral 

(Σ N-NH4
++NO3

-) (ppm) 

PAL 

(ppm) 

KAL 

(ppm) 

Humus  

(%) 

V1 
Sinapis 

 0-20 cm 7.58 0.055 3.625 204.40 349.30 2.49 

20-40 cm 7.64 0.052 3.375 292.80 345.07 2.62 

V2 

Sinapis+Phacelia  

0-20 cm 7.27 0.058 15.875 158.80 287.56 2.24 

20-40 cm 7.51 0.052 3.750 153.60 340.25 2.99 

V3 

Phacelia 

 0-20 cm 7.68 0.040 1.625 189.20 301.93 1.87 

20-40 cm 7.64 0.048 2.500 160.80 258.80 1.62 

V4 
Sinapis+Tagetes 

 0-20 cm 7.78 0.054 3.250 457.20 316.31 2.12 

20-40 cm 7.72 0.052 5.750 590.00 402.58 3.86 

V5 

Sinapis+Tagetes+Phacelia  

 0-20 cm 7.68 0.047 3.500 200.00 388.20 2.37 

20-40 cm 7.53 0.053 3.250 331.00 359.45 3.24 

V6 

Tagetes+Phacelia 

 0-20 cm 7.93 0.056 2.500 186.40 474.47 2.74 

20-40 cm 7.85 0.065 22.750 201.60 373.82 2.87 

V7 
Tagetes 

 0-20 cm 8.01 0.059 4.750 163.30 316.31 2.80 

20-40 cm 7.90 0.059 1.875 181.20 273.18 2.74 

V8  

Control  

 0-20 cm 7.90 0.057 7.375 107.60 316.31 2.49 

20-40 cm 7.75 0.054 11.125 132.00 244.42 2.12 

Average  0-20 cm 7.84 0.054 3.375 163.60 431.34 2.49 

20-40 cm 7.78 0.065 8.125 233.20 260.86 2.74 
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Soil reaction varied significantly during the study. If 

the original value for the total surface of the 

experimental plot was 7.33 at horizon 0-20 cm and 

7.32 at 20-40 cm depth, at the end of the period, pH 

increased to 7.84 (0-20 cm) and respectively, 7.78 (20-

40 cm).  

In the V2 variant, Sinapis + Phacelia, pH decreased to 

7.27 on the horizon 0-20 cm, being the only variant 

that registered a decrease of the pH value. In V7 

variant, Tagetes, highlighted the largest increase in pH 

value at 8.01. Also noteworthy is the change in pH in 

the control parcel, significant increase compared with 

the initial values. 

Total soluble salts content analyzed of the soil 

samples indicates no soil salinity (desalted soils, with 

values <0.100%). 

The soil content in mineral nitrogen is low on the 

horizon 0-20 cm and moderate in the horizon 20-40 

cm. The variants V2, Sinapis + Phacelia and V6, 

Tagetes + Phacelia, recorded values above the average 

on soil mineral nitrogen content. 

Mobile soil phosphorous content (potentially 

assimilable) was very high for all variants except the 

Control (V8) where it was lower. The average value for 

the entire experimental plot decreased slightly from 

their initial average value. A significant increase was 

noted in V4 variant Sinapis + Tagetes, values reaching 

457 ppm (0-20 cm) and 590 ppm (20-40 cm). 

Mobile soil potassium content (potentially 

assimilable) increased, on average, by 0-20 cm horizon 

from 274.65 ppm to 431.34 ppm, slightly lowering in 

the horizon 20-40 cm (from 291.82 to 260.86 ppm). In 

the V6 variant Tagetes + Phacelia, was recorded the 

largest increase of the soil content in mobile potassium 

(474.47 ppm). 

Humus content increased on average during the 

experiment for both horizons, from 2.37 to 2.49 (0-20 

cm) and 2.74 (20-40 cm) being at medium levels of 

supply. The variant V7 Tagetes, registered the highest 

increase of the humus content in 0-20 cm horizon 

(2.80%) and the variant V4 Sinapis + Tagetes, in the 

20-40 cm horizon (3.86%). 

 

Conclusions 

 

The soil ameliorating quality of the three plants used is 

highlighted by the large number of species with 

antagonistic properties both from the bacteria and 

Actinomycetes. This indicates a good capacity of soil to 

adjust the number of species with pathogenic potential 

for plants. They also provided good premises in a good 

recycling of organic vegetal materials with the help of 

representatives of fungi genera recognized for their 

ability to degrade cellulose (Myrothecium, Epicoccum, 

Cladosporium, Stachybotrys, Actinomucor, 

Trichoderma). 

Soil mobile potassium content increased significantly 

in the horizon 0-20 cm. Soil mobile phosphorous 

content decreased slightly on average but with 

variations depending on culture (significant increase in 

the V4 variant, Sinapis + Tagetes). Most variants have 

increased soil humus content. Soil mineral nitrogen 

content was maintained at a low level. Soil pH 

increased on average over the study period. 
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