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Abstract

Nowadays the alternative fertilization opportunities have become widely available. They
can reduce the amount of fertilizers applied. In the last few years the application of different
microbial products customary spread for agricultural cultivation. With the microbial preparations
different bacterial strains are allocated into the soil that increase the microbial activity of soils and
help the modification of nutrient uptake. A pot experiment was set up in the greenhouse of the
Institute of Agricultural Chemistry and Soil Science using a calcareous chernozem soil. The testplant
was perennial ryegrass (Lolium perenne L.). In laboratory the effect of artificial, bacterium and straw
fertilization were measured on some microbiological parameters and enzyme activity of soil.
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INTRODUCTION

The microbiological organisms play a very important role in the
productivity of soils (Szili-Kovacs & Takécs, 2008). The positive effect of
fertilization on soil microorganisms were established by the study of
Helmeczi, (1983), Katai, (1999) and T4llai et al., (2008).

In Hungary the use of microbiological preparations has spred in
agriculture since 1960 (Manninger & Szegi, 1963). The first generation
preparations contained one bacterial strain (Rhizobium, Azotobacter), which
was studied compared to the effect of fertilizers. Nowadays the preparations
contain a lot of microorganisms, this ,,new generation preparations” were
applied, wich contain nitrifying, cellulose decomposing and solubising
microorganisms (Bird, 2003).

In previous studies the effects of different preparations on soil and plant
properties have been established. Positive effects were shown in fertilizer-
preparation combinations by Kumar et al., (1999), Makadi et al., (2007),
Leaungvutiviroj et al., (2010), Dadnia et al., (2010), Afzal et al., (2010),
Balla Kovécs — Jakab (2010), Jakab et al., (2011), but there were negative
results as well (Misra and Naidu (1990), Schweinsberg-Mickan and Miiller
(2009)).

We investigated in a pot experiment the effect of different biofertilizers
that are available in commerce, together with the use of fertilizers and straw.
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We examined the effects of combinations on the microbial and enzyme
activity of soil.

MATERIALS AND METHODS

The pot experiment was set up in the greenhouse of the Institute of
Agrochemistry and Soil Science in 2010. The test plant was ryegrass
(Lolium perenne, L). The soil was a loamy calcareorus chernozem soil. The
physical and chemical properties determined were the following: KA: 37,5;
Silt and clay fraction: 51%; pH(kc1): 3,5; pH(20): 6,6; Hu%: 2,8; AL-P>0Os:
140 mg*kg™; AL-K,0: 316 mg*kg™.

We applied control treatment, NPK fertilizer and straw treatments in
different combinations with three biofertilizers (Bactofil A, EM-1,
Microbion UNC). The applied treatments are illustrated in Table 1. In
manuring was dole out nitrogen as NH4NOsj, phosphorus as KH;POu,
potassium as KH,PO4 and K»SOy. In the straw treatment 7 t ha! straw pot'1
were stirred in. The applied quantity of biofertilizers was the double of the
recommended dosis of field application.

In the perforated pots 1-1 kg air-dried soil was measured and in soil
surface 0,6-0,6 g perennial seed was sown. Weight supplement irrigation of
the vessels was performed every day for 60% of field water capacity. The
soil samples were collected after eight weeks.

For determining the number of soil microorganisms, the total number of
bacteria (on Bouillon soup agar) and the total number of microscopic fungi
(on peptone glucose agar) was determined from soil-water suspension by
the plate dilution method based on Szegi (1979), while the number of
cellulose decomposing and nitrifying bacteria was determined following to
Pochon (1962).

We measured the enzyme activities of soil. The urease enzyme activity
was determined based on Szegi (1979). The saccharase enzyme activity was
measured following to Frankenberger & Johanson (1983). The
dehidrogenase enzyme activity was performed by the method of Mersi
(1991), the quantity of formed INTF (iodine nitrotetrazolium formasane)
was measured using photometry.

For the examination of the statistically justifiable differences between the
average values of the results we applied Tolner et al. (2008) one-factor
analysis of variance on statistical data, which showed 5% significant
difference values.
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RESULTS AND DISCUSSION

The microbiological parameters of soils are illustrated in Table 1.

Table 1
The microbiological properties of soil.
Cellulose Total
Total number d . Nitrifying number of
. ecomposing . .
Treatments of lzac_tlerlzjl bacteria basct?lrla. fur;gl_1
(*10° g~ soil) (*10° g'l soil) (*10° g~ soil) (*10. g
soil)
Control 17,88 6,22 1,96 22,33
NPK 26,27 5,41 0,91 42,00
Straw 11,70 7,37 0,52 35,00
Control+BA* 14,52 185,33 0,78 31,33
NPK+BA 17,52 8,29 1,61 43,33
Straw+BA 13,12 105,90 0,78 37,33
Control+EM* 13,67 105,90 1,07 32,33
NPK+EM 16,82 32,23 2,99 37,33
Straw+EM 8,06 185,32 1,61 17,33
Control+MI* 11,91 105,90 1,06 20,33
NPK+MI 13,30 7,94 2,99 37,67
Straw+MI 7,24 185,32 1,06 27,33
Mean 14,33 78,43 1,45 31,97
LSDsq, 0,37 3,62 0,04 1,51

* BA: Bactofil A, EM: EM-1, MI: Microbion UNC biofertilizers

The total number of germs increased due to manuring (NPK), which was
probably a consequence of improved nutrition. The straw treatment
impacted the number of bacteria negatively. The biofertilizers decreased the
number of cells significantly. The combination of NPK+biofertilizer
compared to the manuring, as well as the combination of straw-+biofertilizer
compared to straw treatment decreased the colony of bacteria significantly,
except for the straw+Bactofil A combination.

The amount of aerob cellulose decomposing bacteria was increased by
the biofertilization compared to the control. The NPK+EM-1 combination
influenced the number of cells positively. The straw+biofertilizer
combinations compared to straw treatment caused significant increase that
may be result of the presence of favorable conditions.

The number of nitrifying bacteria was decreased by the manuring. The
nitrogen content of the fertilizer decreased the amount of nitrifying bacteria,
and increased, that of the cellulose decomposing bacteria. The straw
treatment reduced the cells significantly. The biofertilization caused
significant decrease compared to the control. The NPK+biofertilizer
combinations  stimulated the number of nitrifying cells. The
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straw+biofertilizer combinations compared to straw treatments increased the
amount of nitrifying bacteria.

The manuring and straw treatments influenced the number of
microscopic fungi positively. The Bactofil A biofertilizer was as effective as
the NPK and straw. The amount of fungus colonies was increased by
NPK-+biofertilizer combinations. The straw+Bactofil A combination caused
a significant increase compared to the straw treatment.

The means of enzyme activity of soils are illustrated in Table 2.

Table 2
The enzyme activity of soil.
Urease enzyme Saccharase enzyme Dehidrogenase
Treatment NH," glucose enzyme
(mg 100g™) (mg 100g™) INTH
(ngg)
Control 25,6 15,4 529,7
NPK 169,5 21,3 505,6
Straw 24.4 14,3 585,1
Control+BA* 23,1 10,9 552,0
NPK+BA 2,7 13,8 410,3
Straw+BA 174,4 15,0 446,8
Control+EM* 9,7 14,3 477,8
NPK+EM 166,6 15,8 687,9
Straw+EM 1,4 13,6 498,4
Control+MI* 34,5 12,0 464,6
NPK+MI 94,7 15,3 451,6
Straw+MI 51,9 13,8 389,8
Mean 64,9 14,6 500,0
LSDsq, 10,5 0,8 7,2

* BA: Bactofil A, EM: EM-1, MI: Microbion UNC biofertilizers

The NPK fertilization increased the urease enzyme activity significantly,
while the EM-1 biofertilizer caused a decline in the activity. The NPK+EM-
1 combination stimulated the activity in a similar way to the straw+Bactofil
A and straw+Microbion UNC combinations.

The saccharase enzyme activity was increased by manuring, while the
straw and biofertilizer treatments caused significant decrease. The
NPK-+biofertilizer combinations caused a decline in the activity values
compared to manuring. The straw-+biofertilizer combinations had similar
effects to that of straw treatments.

The dehidrogenase enzyme activity was influenced negatively by the
NPK manuring, while the straw treatment caused an increase. The Bactofil
A fertilizing compared to the control resulted in activity growth. The
NPK+EM-1 combination increased the enzyme activity compared to the
manuring, while the straw-+biofertilizer combinations caused a decline in the
values of activity.
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CONCLUSION

We established that the application of biofertilizers increased some
microbial parameters and the enzyme activity of soil.

- The total number of bacteria increased during NPK fertilization. The
biofertilization and the straw+biofertilizer combinations stimulated the
number of aerob cellulose decomposing bacteria. The NPK
ferilizer+biofertilizer and straw+biofertilizer combinations influenced the
number of nitrifying bacteria positively. The number of microscopic fungi
grew in most treatments significantly, except for the Microbion UNC
biofertilization.

- Alot of treatments increased the urease enzyme activity of soil, for
example the NPK, NPK+EM-1, straw+Bactofil A and straw+Microbion
UNC combinations. The manuring increased the saccharase enzyme activity
of soil. The straw, Bactofil A ferilization and NPK+EM-1 combination
increased the dehidrogenase enzyme activity of soil.

REFERENCES

1. Afzal, A., Bano, A. & Fatima, M., (2010): Higher soybean yield by inoculation with N-
fixing and P-solubizing bacteria. Agronomy for Sustainable Development. 30. 487-495.

2. Balla Kovécs, A. - Jakab, A., 2010: Impact of ammonium-nitrate and Microbion UNC
bacterial fertilizer on dry matter accumulation of ryegrass (Lolium perenne, L.). Journal
of Agricultural Sciences, Debrecen 2010. 38. 35.-41.

3. Biré B., (2003): A novény-talaj-mikroba kolcsonhatdsok szerepe az elemfelvétel
alakuldsaban. In: Mikroelemek a tapldléklancban. (Szerk.: Simon L. & Szildgyi M.) 1-
11. Bessenyei Gy. Konyvkiadd. Nyiregyhéza.

4. Dadnia, M. R., Asgharzadeh, A. & Poor, S. L., (2010): Effect of organomineral
fertilizer (Pseudomonas, Azospirillum and Azotobacter) on nutrient uptake by wheat
(Tricitum aestivum L.) crop. Research on Crops. 11. 620-623.

5. Frankenberger, W.T., Johanson, J.B., (1983): Method of measuring invertase activity in
soils. Plant and soil. 74:3. 22. ref. 301-311.

6. Helmeczi B., (1983): Miitrdgydk hatdsa a talaj mikroflérdjara. Agrokémia és Talajtan.
32. 580-592.

7. Jakab A., Balliné Kovacs A., Tallai M., Katai J., (2011): Baktériumtragydk hatdsa a
mészlepedékes csernozjom talaj tulajdonsdgaira €s az angolperje (Lolium perenne, L.)
biomasszdjdra. Agrokémia és Talajtan. 60. 1. 219-232.

8. Kitai J., (1999): Talajmikrobioldgiai jellemzok valtozdsa tragydzasi tartamkisérletben.
Agrokémia és Talajtan 48. 348-360.

9. Kumar, V. et al., (1999): Effect of phosphate solubizing analogue resistant mutants of
Azotobacter chroococcum on sorghum. Indian Journal of Agricult. Sci. 69.198-200.

10. Leaungvutiviroj, C. et al., (2010): Development of a new biofertilizer with high
capacity for N2-fixation, phosphate and potassium solubilization and auxin production.
Bioscience Biotechnology and Biochemistry. 74. 1098-1101.

11.Makadi M., Tomécsik A., Orosz V., Lengyel J., Biré6 B. és Marton A., (2007):
Biogéziizemi fermentlé és Phylazonit MC baktériumtrdgya hatdsa a silékukorica
zoldtomegére és a talaj bioldgiai aktivitdsara. Agrokémia és Talajtan 56. 367-378.

89



12.Manninger E. & Szegi J., (1963): A ,baktériumtragydk” alkalmazdsardl tartott
nemzetk6zi koordindcids konferencia Leningradban. Agrokémia és Talajtan. 12. 171-
174.

13. Mersi, W. Von, (1996): Dehidrogenase activity with the substrate INTF. In: Methods in
Soil Biology. (Eds: Schinner, F. et al.) Springer-Verlag, Berlin. 243-245.

14.Misra, A. & Naidu, K. M., (1990): Effect of biofertilizers and their method of
application on nitrogen economy in sugarcane. Indian Journal of Agronomy. 35. (1-2)
120-125.

15.Pochon, J. & Tardieux, P., (1962): Techniques D' Analyse en Microbiologie du
Sol.Collection “Technivues de Base”. 102.

16. Schweinsberg-Mickan, M. Sz. & Miiller, T., (2009): Impact of effective
microorganisms and other biofertilizers on soil microbial characteristics, organic matter
decomposition, and plant growth. Journal of Plant Nutrition and Soil Science. 172. 704—
712.

17.Szegi J., (1979): Talajmikrobioldgiai vizsgdlati médszerek. Budapest. Mezdgazdasagi
Kiadé. 234-259.

18. Szili-Kovacs T. & Takdcs T., (2008): A talajmindség mikrobioldgiai indikacidja:
lehetdségek és korlatok. In: Talajtani Vandorgytilés, Nyiregyhdza (Szerk.: Simon, L.)
321-328. Talajvédelmi Alapitvany. Bessenyei Gyorgy Konyvkiad6. Nyiregyhdza.

19. Téllai M., Sandor Zs., Vagé 1., Kétai J., (2008): A tdpanyagutanpdtlds kiilonbozo
mddjainak hatdsa a talaj néhdny mikrobioldgiai tulajdonsagdra. Acta Agraria Debr. 32.
119-126.

20. Tolner L. et al., (2008): Field testing of new, more efficient liming method. Cereal
Research Commun. 36. 543-546.

90



