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SUMMARY

In a small-pot experiment a bacterium preparatiBactofi® A10 and an artificial fertilizer containing Ca(NJ2 in different dosages
were studied on calcareous chernozem soil, conegrtiie readily available nutrient content of sailt(ate-nitrogen, AL-phosphorus, AL-
potassium content of soil, some soil microbial eletristics (total number of bacteria and fungill@ese-decomposing and nitrifying
bacteria, CQ-production of soil), and the amount of the plaiainbass.

The readily available nutrient content of the catsaus chernozem soil increased due to the treasnertept for the change in the soil
nitrate-nitrogen content, which did not measureathe control due to the effect of high-dosaget®&dc

The treatments also influenced the examined miatatfiaracteristics of the soil positively. The &cial treatments significantly
increased the total number of bacteria and the rerbf cellulose-decomposing and nitrifying bacterihe low-dosage Bactofil
significantly increased the number of celluloseateposing bacteria and both Bactofil dosage sigaifity increased the number of
nitrifying bacteria. The measure of the soil reafion grew in all treatments, but significantly gih Ca(NQ), fertiliser treatments.

The quantity of the plant biomass was grew in adosage Bactofil and significantly in the artificirtiliser treatmentsThe highest
plant biomass quantity was measured in the higlagesurtificial fertiliser treatment.

In the correlation analyses we found some mediusitipe correlation between the soil chemical, mitatogical parameters
examined, and the plant biomass in the case of toetiment-forms.

Based on our results Ca(NRartificial fertiliser treatments on calcareous echezem soil proved to be more stimulating regardimeg
examined soil characteristics and the amount ofplaet biomass, but the low-dosage Bactofil alssifpcely influenced the majority of the
soil characteristics examined in terms of nutrisapply.
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INTRODUCTION

Nowadays as opposed to modern cultivation and ¢iniewdtural activity, there is an increased exptota
concerning environmental protection and ,susta@adriculture” which require the introduction of timeds
without the application of the chemicals- or witieir reduction — that preserve or improve soililigrt(Katai,
1997; Veres et al. 2007; Zsuposné, 2007).

Organic and green manures are among the oldestodwtised for enriching the inorganic and organic
colloid content of soils and for improving their t@a and nutrient managements (Blaskd, 2005). | atéh
intensive crop production, the application of &i#l fertilizers started, which had deleterioudeet (soil
acidity) — primarily in the case of one-sided nigea artificial fertilisers — which unfavourably inénce the
biological activity of the soils, by this means tfextility of the soils and the expected quantity yaeld
(Lukacsné & Zsuposné, 2004).

Within integrated plant production there are mappartunities which may repair the fertility of soiwvith
natural substances. According to Lazanyi, (2008)efare three categories of natural soil amelimnathaterials:
a., the group of the green manure which can beuymextion the field and other organic matters bseftbat get
back into the soil as byproduct of the animal haslog, such as livestock manure and compost, c.edngoil
conditioning substances, like alginite (Solti, 1383entonite (Marton & Szabéné, 2002; Makadi et 2003;
Szeder et al., 2008) or zeolite (Kéhler, 2000).

By now the application of different bacterium preggions has become more frequent in agricultural
production, particularly in the practice of ,susi@ble agricultural production” (Bir6, 2006). Nowgdamany
researchers deal with the impact assessment @freliff microbiological preparations, both in fielebguction
and pot experiments under controlled conditionsethafter we would mention some researchers:

Futé & Csorbai (2007) examined the effects of d batterium product (Biorex) in maize and sunflower
cultures on calcerous chernozem soil. They obsertret the soil bacterium product mobilize the naitu
nutrient supply of the soil and the average yieldsonflower increased by 20.4%, while that of maime
17.14%. The condition and the resistance capaditth® plants improved by due to this preparatioheyr
established that the preparation is suggestiblarfble lands so as to achieve a well — balance@nusupply.

Makadi et al. (2007) studied the impacts of biodaestate and Phylazonit MCon the green mass of
second sowing silo maize (Zea mays L. ,Coralba’] Aiological activity of soil. They applied the Ragonit
MC® treatment, the Phylazonit M&biogas-digestate treatments together, and theabidigestate treatment
alone. The field experiment was set up at the regfoNyirbator in 2007. The test plant was soybgalycine



max L.). The Phylazonit M&biogas-digestate treatments together caused #isagn increase in microbial
activity compared to the control. On the basishafit statements, the applied treatments can lesl fittith the
sustainable agricultural practice successfullyeeglly on soils which have low humus content.

Gajdos et al. (2009) examined the effects of PloylaaVIC® on soil polluted with cadmium in the case of
two plants and on the production and nutrient uptakthe sunflower (Helianthus annus L. cv. Areiid Bnd
maize (Zea mays L. cv. Norma SC). They observetlttteacadmium accumulated in the root primarilyeTh
sunflower absorbed more cadmium, and it had preblymtarger stress-tolerance than maize. They
experimented with the use of a bacterium-containimgfertilizer and the toxic effect of cadmium was
moderated.

Kincses et al. (2007) studied the effects of bamtermanure on the biomass of the perennial ryesgoas
two soil types. Their results — planning the ackieent of an identical crop level too — with thebadition of
stem residues and bacterium manure into the spibeareducible the using of the quantity of aridfidertiliser,
reducing the environmental loading. The effectthefbacterium manure extended over the followiragse too
and its effect intensified.

Ballané et al. (2007) examined the effects of difi@al fertilizer and a bacterium manure in letuculture
(Lactuca sativa L.) on calcareous chernozem andubwandy soil. The nitrogen artificial fertilisegmificantly
increased the wet and dry biomasses of the plat,aalvantageously influenced the nitrate and &lbgen
contents of the plant. In the case of the appbicatif the bio-manure (Phylazonit MCthe effect was greatly
influenced by soil characteristics. A no signifitahange was experienced in the production of playimatter.
On the chernozem soil the all-nitrogen and nitietents increased, while a small-scale change was
experienced in the measured parameters on sarldy soi

Kincses et al. (2008) examined the effects ofiaidif, organic and bacterium manures on the 0.0CaCh-
solube N-, P- and K contents of soils, and on thenge in the acidity of the soils. Based on thegutts, they
established that the organic fertiliser was abléntwease the pH of the acidic sandy soil. The doet N-
dressing (artificial and organic manure) provided, ¥- and K to the plants under the whole seastile the
soil did not became acid. The favourable effectbadterium manuring for plants readily available R-, K-
contents was observed only on chernozem soil.

The aim of our examination was to study the effecl bacterium preparation, Bact8fiA10, and an
artificial fertilizer, Ca(NQ), in different dosages on calcareous chernozemosothe readily available (AL-
solube) nutrient content of soil, some soil micedlwharacteristics, and on the amount of the garhass.

MATERIALS AND METHODS

The pot experiment was set up at the greenhoueedfD CAAES, Department of Agrochemistry and Soil
Science on calcareous chernozem soil (gl 7.47) in 2007-2009. The experiment was performedhiee
repetitions with one kg soil per pot. The moistaomtent of soils was set at 70% of maximum watddihg
capacity. As a test plant, perennial ryegr@ssium perenne L.vas used. Samples were collected in the fourth
and eighth weeks after the emergence of the testt.phe grass was cut by scissors. The biomasseotest
plant was also measured every sampling time. Taet filiomass after the cutting got into the dryinglmoard,
then the the dry matter was measured. The pladuptmn was the sum of cuttings of the two samptiates in
every year. After the second sampling the experimers terminated. After soil homogenization, theolatory
examinations were performed at the soil chemistrg soil microbiology lab of the Department. As asiba
treatment, 100 mg ,®s and 100 mg KO were applied in each pot as a common solution of
potassiumdihydrogen-phosphate and potassium-selphate applied. The nitrogen was added into thkirsoi
form Ca(NQ), solution.

We made three treatments in 2007, while in 20082@nplementing growing dosages were given out. The
different treatments are presented able 1.

Table 1
The Bactofil and Ca(NGs), treatments and dosages applied

Treatments number Ttreatments and dosages
2007. 2008-2009.

1. Control Control

2. * Bactofil® A10 * Bactofil® A10

3. - ** Bactofil® A10

4. 100 mg kg N [Ca(NQy)] 100 mg kg N [Ca(NQy),]

5. - 200 mg kg N [Ca(NQy)]
* 2.5 times the field dosage (10,75*bActeria kg')
** 5 times the field dosagé21,50*1CGbacteria kg')

We measured the nitrate-N content with the metrafdéa-salicilate (Felfoldy, 1987), the readily aebie
phosphorus and potassium contents by means ofcaatraof ammonium lactate-acetate. The AJGP with
spectrophotometer, the AL,R with flamephotometer were measured (Gerei, 19@m among the microbial



parameters, the total number of bacteria and ntogs fungi were determined by plate dilution fremil-water
suspension (on Bouillon soup, and peptone-glucgse) dSzegi, 1979). The number of cellulose-decaimp
and nitrifying bacteria was determined by most plile number of bacteria method according to Podtaon
Tardieux, (1962). We also measured the amount ocadioxide released from the soil in 10 days Qafinp,
1966 cit. Szegi, 1979) and the biomass of thepesit was measured.

The results were evaluated statistically, the medrsamplings, deviation and significant differese=5)
were calculated and correlation analysis was appl@ revealing the relationships between the swidi
parameters. The statistical evaluation was donggubie SPSS 13.0 programme.

RESULTS AND DISCUSSION

The effects of the treatments on the examinedcbaitacteristics are presented separate in each(3@ar-
2009), the tables and figures include also theames of the repetitions at the two sampling dat&dD7-2009.
In the publication the means of the results ofttiniee examination years come to analyse.

The readily available nutrient content of g@iable 2)grew due to the treatments in the case of all éxaan
parameters, except for the change in the soiltein#rogen content, which did not measure up &dbntrol on
the effect of high-dosage Bactofil. Both dosageatrtficial fertilizer significantly increased threadily available
nutrient content of soil. The higher-dose of thifiaral fertiliser proved to be more stimulating the case of all

examined parameters.
Table 2

The effect of the different nutrient supplying forms on the readily available nutrient content of s0i(2007-2009.)

Treatments Nitrate-N AL-P,0s AL-K 0
number (mg 1000d) (mg 1000d) (mg 1000d)
2007.| 2008. 2009 Means 2007, 2008. 2009. Means 07.2Q0 2008. 2009. Meang
1 529 | 598| 7.01| 6.09 182.67| 192.67| 178.33 184.56 373.33 328p7  318.33 0.134
2 *4.26 | *6.68 | 7.53| 6.16 192.00| *214.67| 187.67 198.11 *353.33 *340.p0 *382/0 351.80
3 - 6.30 | 4.68| 5.49 - 203.17 | 188.28 195.72 - *315.00 *378.75  346/88
4 *6.18 | *6.95| *8.21| *7.11 | *209.67 | *217.83| 188.00] *205.17 383.38 *348.00 *IM,| *369.19
5 - *7.62 | 7.39| *7.51 - *211.50 | *207.89| *209.69 - *364.17 *384.58 *378.3
*LSDsy 046 | 0.61| 0.76] 0.94 14.92 16.50 12.95 14.46 14.17 10.0p 13.16 1278

Among the soil microbial parametefBable 3) the total number of bacteria was measured in tretitment
types. Their number was significantly raised byifiaial fertilizer treatments, but we were not able
demonstrate a significant difference between tleagdes.

The number of microscopic fungi did not change i$icgntly compared to the value of the control, dhere
were no significant differences between the treatsme

Table 3
The effect of the different nutrient supplying forms on the total number of bacteria and fungi (2007@09.)
Total number Total number
Treatments . .
number of bacteria of fungi
(*10°g™ soil) (*10°g™ soil)
1 5.30 4.03 8.07| 5.80 40.33 53.00 79.83 57.72
2 *6.02 5.19 7.33 6.18 45.50 56.33 73.50 58.44
3 - 4.98 7.25 6.12 - 51.83 *65.33 58.58
4 *7.95 *5.42 *5.84 *6.40 *65.67 *58.67 *47.00 57.11
5 - *6.12 7.40 *6.76 - *61.83 *56.50 59.17
*LSDsy 0.60 1.24 1.73 0.52 6.03 5.33 12.72 5.91

The amount of the two physiological groups, the hamof cellulose-decomposing and nitrifying bacteri
(Table 4)also increased compared to the control. The amofucellulose-decomposing bacteria changed more
than two and a half-fold, while the number of fylng bacteria changed nearly fourfold. The low-aigs
Bactofil and the artificial fertilizer treatmentsgsificantly raised the number of the cellulose-@®posing
bacteria, while in the case of the nitrifying baiztdoth the Bactofil and the artificial fertiliseeatments proved
to be stimulatingA significant difference was observed between the treatments in the case of the two
physiological groups, the high-dosages artificétifiser treatments were more stimulating.



Table 4
The effect of the different nutrient supplying forms on the amount of cellulose-decomposing and nityifng bacteria (2007-2009.)

Treatments Cellulose-decomposing bacteria Nitrifying bacteria

number (*10°g? soil) (*10°g? soil)
1 8.50 5.55 2.20 5.42 3.35 3.75 2.19 30
2 *14.08 *8.40 *21.45 *14.64 *10.35 6.67 3.80 *6.94
3 - *8.35 *9.92 9.14 - 7.37 *6.91 *7.14
4 11.58 6.65 *19.49 *12.57 4.35 *11.08] *6.20 *7.21
5 - 6.40 *23.00 *14.70 - *15.33 *7.65 *11.49

*LSDsy 5.18 1.19 741 4.26 5.31 5.07 2.63 234

The measure of the soil respiratifirigure 1)grew in all treatments, but the growth was sigaificonly in
Ca(NGy), fertiliser treatments.

Figure 1: The effect of the different nutrient supplying forms on CQ-production of soil (2007-2009.)
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The quantity of the plant biomagBigure 2) grew both in the small-dosage Bactofil and in thifieial
fertiliser treatments. The growth was significamtthe artificial fertiliser treatments, but thefdience was not
significant between the dosages. The quantity efglant biomass was nearly to the control due ¢éohilgh-

dosage Bactofil.

Figure 2: The effect of the different nutrient supplying forms on the amount of the plant biomass (2007-2009.)
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The results were evaluated by correlation analysidetermine the relationship between the changédle
soil nutrient content, the microbial parametersligtd, and plant biomass in the Bactofil and Ca{N@rtificial
fertilizer treatments respective(yable 5)

We found some medium positive relationships betweerstudied soil parameters and the plant bionmass
both treatment forms. We could not determine angtimorrelation in the case of either treatments.

In the Bactofil treatments medium positive corrielas were found between the nitrate-N content dfesad
the amount of microscopic fungi (r=0.553), the Adlube phosphorus and the amount of plant biomass
(r=0.542), the AL-potassium and the number of fyitmg bacteria (r=0.539), the total number of baetand the
CO,-production of soil (r=0.615), the amount of miaropic fungi and soil respiration (r=0.685), andviexn
the number of cellulose-decomposing bacteria aadtfdiomass (r=0.717).

In the Ca(NQ), artificial fertilizer treatments medium positivercelations were found between the nitrate-N
content and the amount of plant biomass (r=0.58%), AL-solube phosphorus and cellulose-decomposing
bacteria (r=0.650) and plant biomass (r=0.513)tHeurmedium correlations were between the AL-patass
content of soil and the number of nitrifying ba@e(r=0.606) and the amount of plant biomass (r89)5
between the cellulose-decomposing bacteria anglte biomass (r=0.580), and between the amouptaoit
biomass and soil respiration (r=0.620).

Table 5
Relationships between the soil parameters examineahd the plant biomass (2007-2009.)
Pearson correlation
*Soil Bactofil treatments (by treatments 1; 2 n=18) {i@atment 3 n=12)
parameters I 1. 1. V. V. VI. VII. VIII. IX.

. 1

Il. 0.122 1

M. 0.102 0.046 1

V. 0.329 0.135 0.11(¢ 1

V. 0.553(**) 0.052 0.169 0.457 l

VI. 0.110 0.404 0.11(¢ 0.07% 0.040 1

VII. 0.154 0.120| 0.539(*%) 0.144 0.218 0.344 1
VIII. 0.287 0.019 0.316| 0.615(** 0.685(** 0.272 A7 1

IX. 0.148 | 0.542(*) 0.079 0.064 -0.178  0.717(*7) 123 0.000 1

Ca(NQ), artificial fertilizer treatments (by treatments4ln=18) (by treatment 5 n=12)
. Il. M. V. V. VI. VII. VIIL. IX.

. 1

Il. 0.189 1

M. 0.229 0.340 1

V. 0.409 0.187 0.212 1

V. 0.351 0.189 -0.029 0.498 il

VI. 0.368 | 0.650(**) 0.218 0.01d 0.10{ n

VII. 0.385 0.146| 0.606(**) 0.189 -0.201 0.116 1
VIII. 0.497 0.281 0.447 0.480 0.497 0.266 0.451 1

IX. 00.527(**) | 0.513(**) | 0.599(**) 0.442| 0.189  0.B§*) 0.483 0.620(**) 1

** Correlation is significant at the 0.01 level@iled).

* I.Nitrate-N; ILAL-P.Os; IIlLAL-K ,0O; IV.Total number of bacteria; V.Total number aingji; VI.Cellulose-decomposing bacteria;
VII.Nitrifying bacteria; VIII. CO,-production of soil; XI.Plant biomass

CONCLUSIONS

The readily available nutrient content of the cedoais chernozem soil increased due to the treasment
except for the change in the soil nitrate-nitrogemtent, which did not measure up to the controkhan
effect of high-dosage Bactofiln point of the readily available nutrient contefitsoil, the artificial fertiliser
treatments proved to be more stimulating.

The treatments positively influenced the examinedrobial characteristics of the soil. The artificia
treatments raised the total number of bacteriantiraber of cellulose-decomposing and nitrifying teaa
significantly. The low-dosage Bactofil significaytincreased the number of cellulose-decomposingebac
and both Bactofil dosages significantly raised thenber of nitrifying bacteria. The measure of tlod s
respiration grew in all treatments, but the growts significant only in Ca(N£), fertiliser treatments.

The quantity of the plant biomagsew in the low-dosage Bactofil and significanttythe artificial fertiliser
treatmentsThe highest plant biomass quantity was measurétkihigh-dosage artificial fertiliser treatment.



- In the correlation analysis we have found some omadpositive correlations between the soil chemical,
microbiological parameters examined, and the @#&rhass in the case of both treatment-forms.

- Based on our research Ca(Ngartificial fertiliser treatments on calcareous mtezem soil proved to be
more stimulating regarding the examined soil charétics and the quantity of the plant biomasse Th
artificial fertlizer treatments was more efficientcase of the nutrient supply of soil with six pemt (6.15%),
the examined soil microbiological characteristidghworty percent (in case of the total number atteria
with 10.52%, the number of cellulose-decomposingtdrga with 32.10%, and nitrifying bacteria with
74.52%). The C@production of soil was with thirty (25.66%), thenaunt of plant biomass was with fourty
(39.87%) percent higher in Ca(N)@ treatments then in Bactofil treatments. However tbw-dosage
Bactofil influenced positively the majority of themil characteristics examined, particularly in casehe
nutrient supply.
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