Investigation of after-effect of bacterium fertdikon in pot experiment
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SUMMARY

Ecological farming is getting even more wide spraachorticulture as well, within that — beside tibzers — the organic manure and
bacteria fertilizers are becoming more and moreangnt.

In our comparing experiment we studied the efféehimeral fertilizer and bacteria fertilizer on thdry matter production and nitrogen-

content of parsley (Petroselium crispum) and on@ftd M CaCl-soluble N-content — that is easily taken up antd — of two different

soil types. In the second year of our experimentisesl only mineral fertilizer, so that we couldealthe after effect of bacteria fertilizer

(Philazonit-MC).

The results of our experiment are the following:

. On the chernozem soil the N-fertilizer significgnthicreased the dry matter production of parsley. tBe other hand the bacteria
fertilization on the same soil type in the firsgetation period only trended to, contrarily in tkecond vegetation period significantly
increased the dry matter of parsley.

. On the sandy soil — in both years — the N-fertil@a trended to increase the dry matter productidmplants, but bacteria fertilization
— also in both vegetation periods — with higher amtoof nitrogen added resulted a dry matter yieldréement, while with a lower
amount of nitrogen added it decreased the dry matteduction of plants. The effect is not proverstatistical analysis.

. A positive significant effect was detected on therrmozem soil between N-fertilization and the Nteoh of plants. Bacteria
fertilization contrarily did not have any influenoca it.

. On the sandy soil N-fertilization resulted a N-@mnttincrement in both vegetation periods. The pasiffect of bacteria fertilization
could be revealed in the second year.

. N-fertilization increased the 0,01 M Ca&oluble N-content of chernozem soil in both ye@lss effect is also statistically proven.
Bacteria-fertilization, however in the first yeaigsificantly increased, in the second year trendeddecrease the 0,01 M Ca€l
soluble N-concentration of the chernozem soil.

. We could reveal a positive significant effect betwéhe 0,01 M Caglsoluble N-content of the sandy soil and the Nifzation in
both vegetation periods. Bacteria-fertilization sleal a trend to decrease this content.

To draw further conclusions other examinations aeeded in the future.

INTRODUCTION

The good quality and sufficient quantity of the Igids the main aim in horticulture and is primarily
determined by the genetic potential of plants, bgl@gical parameters and plant nutrition. Plantitiah is an
important production factor to reach the genetiteptial maximum of yield. In the past decades th&ients
extracted by the yield were refilled — besides manufirst of all by chemical fertilizers. The ifiefent use and
overdoses of these fertilizers may cause damagie ianvironment (Loch és Nosticzius, 1992). Usomhigh
amount of fertilizers can result a higher levekofl (Chander és Abrol, 1972; Felizardo et al.,2,99agy P.T,
2003; Nagy et al. 2007). Soil pH affects plant lifea direct and in an indirect way, as well. Islzadirect effect
on the solubility and uptake of nutrients. An irdiice on the soil microorganisms and a modificatibthe
mobilization of nutrients can be mentioned as ieclieffect, for we know that different microorgansreact in
a different way to the change of soil pH.

In Hungary it has become important to use enviramnfigendly farming methods. These methods preserve
or even grade soil fertility up without — or with@ver amount of — chemical products used (Veresd.e2007;
Shen 1997; Zsuposné 2007). These farming methamiss fprimarily on the enhancement of the native soil
microbial activity. Therefore special bacteria ifeaérs are becoming even more wide spread and (Mdedadi
et al. 2007). By adding bacteria fertilizers we caake the soil microbial population more complexl aich
while we add — from the aspect of plant nutritiofavourable bacteria species to the soil. The efiébacteria
fertilization on the — for plants available — natrt content of soils and therefore on the quality quantity of
the yield may last over more vegetation periodsolm experiment and in this paper we studied afse t
phenomenon. We suppose, that our results can likfas¢he elaboration of an environmental friendiite-
specific fertilization, that is one of the most ionfant goals of nhowadays plant production.

MATERIALS AND METHODS
A pot experiment was set up at the greenhouse eDidpartment of Agricultural Chemistry, Faculty of

Agronomy, University of Debrecen during the sprofg2006. ParsleyRetroselinum tuberosunwas used as a
test plant. We set up this experiment with 12 lizetfion combinations, in 4 replications, on 2 di#nt types of



soil: one was calcareous chernozem from Debredeitékép, while the other was a sandy soil from bigigo.
The main physical and chemical parameters of tleesivils are the following:

Latékép pH (H,0): 6,7; pH(KCI): 5,9; pH(CaG): 6,23; Humus (%): 2,5; K 42;

Ujfehértd pH (H,0): 4,1; pH(KCI): 3,7; pH(CaG): 4,82; Humus (%): 1,3; K 27;

In each pot we added 10 kg air dry state chernaaeanl2 kg sandy soil. To each treatment combinatien
added also nitrogen as NNO;z-, phosphorous as KIRO,- and potassium as a KCl-solution. We also used
bacteria fertilization in two dosages: in the bg tiroducer suggested amount, and in double dosages.
Phylazonit MC bio-fertilizer contains carboxi-meHuogllulose (CMC), some microelements, soil baeteri
species such as Azotobacter chroococcum and Bsadiflagaterium, besides these heteroauxin, gibberelin
vitamin B also. Table 1. shows the used treatmemtbinations:

Table 1.
The treatment combinations of the experiment
Bacteria-fertilizer ml/pot
Treatment N g/pot chernozem sand P g/pot K g/pot

1 0.2 70 80 0.1 0.3 N1*B1
2 0.2 35 40 0.1 0.3 N1*B2
3 0.2 - - 0.1 0.3 N1*B3
4 0.1 70 80 0.1 0.3 N2*B1
5 0.1 35 40 0.1 0.3 N2*B2
6 0.1 - - 0.1 0.3 N2*B3
7 0.05 70 80 0.1 0.3 N3*B1
8 0.05 35 40 0.1 0.3 N3*B2
9 0.05 - - 0.1 0.3 N3*B3
10 - 70 80 0.1 0.3 N4*B1
11 35 40 0.1 0.3 N4*B2
12 - - 0.1 0.3 N4*B3

Water supply at 60% of the maximal water capacig wnsured for each pot by daily irrigation to ec#jc
weight.
We cut out all plants eight weeks after shooting. that time soil samples were also taken from each
combination and replication. But soil of all tre@mnt combinations remained in the pots through timtewand
in the spring of the next year (2007) we added cbanfiertilizers — in the same quality and quanttyin the
previous year — to each pot. We did not add anjaBtmit, for we could study the after effect of thecteria
fertilizer.
Beside the weight we measured the total N-contéptamts by dry combustion method (Nagy P.T. 200bje
0,01 M CaCj-soluble total N-content (HOUBA et al., 1994) ofilssamples were measured by a contiflow

equipment (Skalar).
RESULTS AND DISCUSSION

Setting up our experiment we aimed to get reslisutithe effect of a small dose of chemical fergifi
together with bacteria fertilizer on the dry matf@oduction and N-content of parsley plants. Weo als
investigated whether the treatment combinationscfl the 0.01M-os Cag&soluble N-content of soil until the
end of the vegetation period. The experiment wasig®n two different soil types: one was from aifen well-
supplied, contained quite a high amount of humegarding its pH it was suitable for microorganissightly
acidic — neutral chernozem soil. The other wasadtarised by a low nitrogen- and humus-contentvaasl an
acidic sandy soil. Considering that we ensuredstrae circumstances for each treatment combinatiomoth
soil types, we can compare the results of plarga/gron the two soil types.

The experiment lasted two vegetation periods losm, we could investigate the after-effect of baeteri
fertilization on the plant and soil parameters, tisered above.

As the data of the dry matter production of plagrswn on the chernozem soil in Table 2. show, Nilfzation
had a significant yield-increasing effect in bothays. Bacteria fertilization increased the dry pratiroduction
of parsley in the first vegetation period in tendes — but not significantly — while in the secoregetation
period we could reveal a positive after effect.2B07 we found a significantly positive relationstiptween
bacteria fertilization and the dry matter productad parsley.



Table 2

Dry matter production of parsley grown on chernozensoil

Dry matter of leaves (g pot
2006 2007
N Philazonit dosages Mean LSBy Philazonit dosages Mean LSDso,
(g pot’) (cnr’pot?) (N) (cm’pot?) (N)
70 35 0 70 35 0
0.2 17.73 17.55 17.50 17.59| 1.4 22.40 1970 18.68 20.26 1.84
0.1 15.65 15.13 15.13 15.31 20.98 20J15 19.53 20.2%
0.05 14.63 14.40 14.33 14.45 19.85 20{40 15.78 718.6
0 15.60 15.63 14.70 15.31 16.88 14.63 15120 15.57
Mean 15.90 15.67 15.41 15.66 20.02 18.72 17.30 18.68
LSDsq, (philazonit):1.59

LSDsq, (philazonit):1.21

As the results in Table 3. show, that on the sasallythe dry matter content of treatments fertilize
with nitrogen increased in contrast to the contrehtments. But we found hardly any difference leemvthe
yield and dry matter of treatment combinationsiffedent nitrogen-dosages.

On this soil type we could not reveal any stat@hcsignificant effect of bacteria fertilizatiomalant
production in either of the two vegetation periodls.the data show, in combinations, treated wittigher dose
of nitrogen, bacteria fertilization also increadld yield, while in combinations, treated with avéy amount of
nitrogen — or even without nitrogen — bacteriailiedtion had a decreasing effect on the dry maiteduction.
These results suggest, that microorganisms usgdithall amount of available nitrogen in the soil tfeeir own

growth and reproduction (pentosane-effect).

Table 3
Dry matter production of parsley grown on the sandysoil
Dry matter of leaves (g pot
2006 2007
N Philazonit doses Mean LSD Philazonit doses Mean LSDsy,
(g pot?) (cr’pot?) (N) (cr*pot?) (N)
80 40 0 80 40 0

0,2 5.43 5.65 4.43 5.17 0.85 9.1 7.78 7.55 8.14 1.20
0.1 5.8 4.53 4.93 5.08 7.6 7.13 6.95 7.23
0.05 4.75 5.05 5.0 4.93 7.1 6.15 7.15 6.8(

0 4.0 4.08 4.3 4.13 6.68 5.75 6.35 6.26
Mean 5.0 4.83 4.665 4.83 7.62 6.70 7.00 7.11

LSDsy, (philazonit):0.74 LSDsy, (philazonit):1.04

We investigated — among other parameters — thegeitr content of plants also. Table 4. show thegén-
content of plants grown on the chernozem soil. Assé results show, nitrogen fertilization increased
significantly the nitrogen content of plants in bgears. We did not found any significant relatiipshetween
bacteria fertilization and the nitrogen contentptdnts on the chernozem soil in either of the twegatation

periods.

Table 4
Nitrogen content (%) of plants on the chernozem sbi
N-content (%) of the leaves
2006 2007
N Philazonit dosages Mean LSBy Philazonit dosages Mean LSDse,
(g pot?) (cr*pot?) (N) (cm®pot?) (N)
70 35 0 70 35 0
0.2 3.43 2.58 2.68 2.90 0.3 1.64 145 1.45 151 0.10
0.1 2.94 2.54 2.95 2.81 1.49 1.36 1.35 1.4(
0.05 2.93 3.05 2.33 2.77 1.21 1.16 1.24 1.2
0 2.20 1.97 2.51 2.23 1.36 1.49 1.46 1.44
Mean 2.88 2.54 2.62 2.68 1.43 1.37 1.38 1.39
LSDsy, (philazonit):0.26 LSDsy (philazonit):0.08

Regarding the nitrogen content of parsley growrttensandy soil (Table 5.), it can be stated, thtt the
increasing amount of nitrogen added, the nitrogarcentration in plants increased parallel. Thetpaseffect
was proven by the statistical analysis. There veasignificant relationship between bacteria feréition and the
nitrogen content of plants during the first vegetatperiod. In this case we could reveal the saanddncy, as
by the dry matter production In combinations trdatéth a higher dose of nitrogen bacteria fertiiiaa had a
positive effect on the nitrogen content of plamikjle in combinations treated with a lower amouhbitrogen,
or in control combinations even this effect was tpposite. During the second year bacteria featilan

increased the nitrogen content of plants.



Table 5
Total N-content in the 0.01M CaC}-extraction of the chernozem soil (mg/kg)

N-content (%) of the leaves
2006 2007
N Philazonit dosages Mean LSBy, Philazonit dosages Mean LSDso,
(g pot?) (cr*pot?) (N) (cn®pot?) (N)
80 40 0 80 40 0
0.2 3.17 2.82 2.77 2.92 0.41 2.73 1.98 1.90 220 0.15
0.1 2.55 2.46 3.17 2.73 1.87 1.89 1.72 1.83
0.05 2.13 2.37 2.03 2.18 1.92 1.47 1.48 1.62
0 1.87 1.91 2.61 2.13 1.43 1.37 1.40 1.40
Mean 2.43 2.39 2.65 2.49 1.99 1.68 1.63 1.77
LSDsy, (philazonit):0.35 LSDsy (philazonit):0.13

At the end of each vegetation periods we meastmedbotal nitrogen content of soils using the 0.0CKC)-
extraction of soils. Our results are shown in Tableegarding the chernozem soil, while on the sasallyin

Table 7.

Table 6
Total N-content in the 0.01M CaC}-extraction of the chernozem soil (mg/kg)
Total N-content of soil (mg/kg)
2006 2007
N Philazonit dosages Mean LSBy Philazonit dosages Mean LSDso,
(g pot?) (cr’pot?) (N) (cm’pot?) (N)
70 35 0 70 35 0
0.2 19.74 17.24 15.69 1756 | 2.9 19.11 1713 19.09 18.44 1.09
0.1 23.28 14.81] 18.02 18.7 16.92 1877 18.3 18.00
0.05 16.25 15.68 1291 14.95 16.23 1865 18.77 817.8
0 12.02 10.07 13.6 11.90 16.03 16.39 16{85 16.42
Mean 17.82 14.45 15.0§ 15.78 17.07 17.74 18.25 17.69
LSDsq, (philazonit):2.51 LSDsq, (philazonit):0.94
Table 7
Total N-content in the 0.01M CaC}-extraction of the sandy soil (mg/kg)
Total N-content of soil (mg/kg)
2006 2007
N Philazonit dosages Mean LSBy Philazonit dosages Mean LSDse,
(g pot?) (cr’pot?) (N) (cr’pot?) (N)
80 40 0 80 40 0
0.2 8.4 8.38 8.29 8.36 3.9 23.08 12.83 15.09 17.00 2.49
0.1 6.75 6.25 5.20 6.07 10.50 10.90 11.14 10.85
0.05 4.84 5.44 3.48 4.59 8.88 9.74 9.52 9.3§
0 4.37 4.49 5.10 4.65 8.43 8.95 9.85 9.08
Mean 6.09 6.14 5.52 5.92 12.72 10.605 11.40 11.58
LSDsq, (philazonit):3.37 LSDsq, (philazonit): 2.15

As the data of Table 6 show during the first vetietaperiod nitrogen- and bacteria fertilizatiorcieased
the total nitrogen content of the chernozem soivall. This effect was proven by the statisticaslgsis too.
The added nitrogen dosages increased this paraofédtes soil in the second year, while no positifter effect
could be revealed regarding bacteria fertilization.

We got different results on the sandy soil (Tabje During the first vegetation period the totalragen
content of the sandy soil — just like that of cloa@m soil — increased parallel to the increasit@gen dosages.
This relationship was underlined by our statistiCentrarily bacteria fertilization did not have asignificant
influence on this parameter, but regarding the¢eany, it can be stated, the it decreased the eitregntent of
the sandy soil we got the same relationship folstend vegetation period too.

These results — we could evaluate so far — sugtiedtbacteria fertilization on the chernozem seils its
positive effect on the yield rather in the secordry

We could not reveal any yield-increasing effecttba acidic, sandy soil with low humus content. Adgi
bacteria fertilizers on this soil type has not goty effect — as our results show. But other expamisi and
investigations are needed in the future to drath&rrconclusions.
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A BAKTERIUMTRAGYAZAS UTOHATASANAK VIZSGALATA
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