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1. Introduction and goal set

The maize is one of the most developing dynamiealesrops of the world, in the last fifteen
years increased the maize plant production of thddaby nearly 70%. Sowing area more
than 157 million hectares, and more than 784 mmllions grain crops are produced in the

world as food, fodder and crops for industrial agnption.

Our country has one of the largest sowing aredsumope, and also the country has a good
place on the world ranking list in the maize pradut per capita. Among the arable land

plants the maize has the largest sowing areas mgaty, in 2008 it was nearly 1,2 million

hectares. In the plant production indispensableptateprotection, it is important besides the
protection against the pathogens and pests, irethdation of weeds. Along the regulation of
weeds, the pesticides applied are in connection thi soils. The pesticides effect on soil and
organisms living in the soil. The pesticides applie the surface effect at once, but those
chemicals which are sprayed on plants also effiecadl, but its effect is longer and depends

on the weather.

Herbicides play a very important role in the regjola system of weeds. More than 66% of
the land of Hungary is used for agricultural praituc and about 19% is used for
silviculture. The plant protection based on thencitals is wide ranging in the agriculture.
In Hungary 292 different pesticides could use i7@®an, in 1990 the number of chemicals
used was near 900, and the 45% of pesticides veabdtbicide. The number of permitted
plant agent chemicals decreased to 765 by 2008, tins the herbicide is 41%, insecticide is
21% and the fungicide is 37%.

The herbicide usage is inseparable part of thet plarduction, but beside the exemption from
weeds we have to count another secondary effechermicals on the soil life and on the so
called “not purposed” soil organisms. In the Enmireental World Conference of United
Nations the pesticides was named among the mokttgublagent of the world, they pollute
intensively the atmosphere, the surface and tHensders and the soils too. Nowadays new
herbicides put into issue, their selectivity istbgtthan in case of the earlier chemicals, so

they can be used in smaller concentration.



In the dissertation we would have like to know wiegtthe herbicides applied in maize
culture to the soil surface (Acenit A 880 EC, arfrer 900 EC, Merlin 480 SC and a Wing
EC), what kind of effect on the living microorgamis of soil and on the soil microbiological
processes.
In laboratory circumstances the effects of herlgisidrere examined:
- on the number of total bacteria and on the gratmicroscopical fungi (2004).
In small plot experiment the effects of herbicise=e studied (2005-2008):
- on the number of total bacteria, and microscogiaadji,
- on the quantitative changes of aerobic celluloseoniposing bacteria and
nitrifying bacteria,
- on the solil respiration, and the nitrate mobiliaati
- on the quantity of fumigation-incubation biomassrbom, and fumigation-
extraction biomass nitrogen, they were measurediffierent concentration of
herbicides, in simple, in double and in fifth-dosag
From the soil samples the quantity of herbicidea#® also was determined.
In small pot experiment (2008) the effect of AceAit880 EC and Merlin 480 SC were

studied on the parameters mentioned above, andednidmass quantity of a test —plant.

2. Material and Methods

2.1 In vitro ivestigation the herbicide-sensitivityof microorganisms

The laboratory investigation was done in the sadrobiological laboratory of Department of
Agrochemistry and Soil Science. In the first peraddhe experiment, seven herbicides were
chosen (Acenit A 880 EC, Frontier 900 EC, GartokWW, Guardian Max, Merlin 480 SC,
Trophy, Wing EC) these are used tipically in mataéiure. The first step was to investigate
the effect of herbicide mixed to the culture meaticthe growth of some test organisms.

In first, to the herbicide containing agar-mediantn diameter micellium containing little
disks were set with 3 different fungi species araging from stock-breedingAgpergillus
niger, Fusarium oxysporum, Trichoderma sp.) Four colonies “micellium disks” was set to
every Petri-pot and they were incubated at°28in thermostate. The diameter of fungi

colonies was measured after 5 days, and the regeftsevaluated.



Secondly, to the herbicide containing Bouillon soagar, soil suspension was pipetted
originated from Calcareous chernozem (from th& dillution), they were incubated at 28

in thermostate and the total bacteria numbers exwmtiated after two days.

At the bases of results of these experiment fodbibieles were choosen from the seven for

the following plough-land experiment.

2.2 Ivestigation the herbicide-sensitivity of microrganisms in small plot

experiment in plough-land

The small plot experiment was set up at the expantal site of Debrecen University, Faculty
of Agriculture, Department of Plant Protection omlcareous chernozem. The soill
microbiological effects of herbicides were inveatgd under maize culture. The laboratory
examinations were carried out in the soil chemaradl soil microbiological laboratories of

Department of Agrochemistry and Soil Science, fi2005-to 2008. The plots were set up in
three repetitions. In the paper the results ofehidferent dosages of four herbicides are

shown regarding to homogenous average soil samples.

2.3 Ivestigation the herbicide-sensitivity of microrganisms in small pots

In order to prove the results of “impact-study”,2808 a small pot experiment was set up in
the breeding house of the Department, where tHemsamisture and the nutrient supply was
secured in optimal level. In this experiment orilgde two herbicides was applied - Acenit A
880 EC and Merlin 480 SC — which previous effeed fery large differences

2. 4. Presentation of herbicides used in the experent

Table 1. Characteristic qualities of herbicides uskin the experiment

- Active Content of Normal dose
Name of herbicides . . o . 1
ingredients | active ingredient kg ha
. Acetochlor+AD | 800 g * I'+
Acenit A 880 EC 67 anthydotum 80 g * I 20-206
Frontier 900 EC dimethenamide 900 g** | 12-1,6
Merlin 480 SC isoxaflutole 480 g *| 0,16 - 0,2
. dimethenamidet 250 ¢g* I+
Wing EC pendimethalin 250 g * I* 35-45




In the small plot experiment four herbicides wesed) their characteristic qualities are the

following: (Table 1.).

2.5 The important parameters of soil studied

The soil of experiment has loam texture. Accordimghe pHi.o (7,9) it is slightly alkaline.
Among the chemical properties of soil, the Ca@0Ontent was measured, according to the
result its lime content is middle scale. The hurooistent and the soluble of phosphorus and
potassium also were measured. The humus layer ibiss@0-80 cm; from it 40-50 cm
contains humus uniformly. The under 30-35 cm lagees to the parent material loess
gradually. The humus content in the upper layerR,85%. According to nitrogen and
phosphorus content the soil is middle supplieghatassium the supplement of soil is in good
category.

According to the international classification oflsqWRB), the soil of experiment is Calcic

Endofluvic Chernozem (Endosceletic).

2. 6. Soil microbiological parameters

Among the soil microbiological parameters the totambers of bacteria, and the number of

microscopical fungi was determined by plate dilotroethods.

The number of aerobic cellulose decomposing bactemd nitrifying bacteria was

determined according to POCHON et al. (1962) with MPN (Most Probable Number)

method in liquid culture media. The basic conditairthis MPN- method is the distribution

of germs in the basic suspension should be equaladge of the punctualities, five parallel
inoculations have to be done.

The intensity of soil respiration (G&roduction of soil) can be measured by oxygen keta
of soil and the C@production. Along the measurement of soil respratthe CQ

production was measured by absorption otk 6YNaOH- (HU et al 1997).



The quantity of microbial biomass-C was determingctording to JENKINSON et
al.(1976) by fumigation-incubation method. The rolmal biomass-C was counted from the
CO;, —production of fumigated and not fumigated versabthe same soil.

The biomass-N was measured by fumigation-extractimethods. Soil samples were
fumigated by chloroform (kill the living microorgems of soil), and the extraction was made
by K;SOu. The N-content of filtrate was measured by Kjeldaidthod, this result was
convert into biomass nitrogen (BROOKES et al.1985).

The measurement of nitrate-mobilization the querdftnitrate-nitrogen was measured from
the fresh soil samples and after two week incubatibsoil at 28C. In the evaluation from
the nitrate-nitrogen content of incubated soil gutitthe nitrate-nitrogen measured from the
fresh soil samples and the difference is the “tétraobilization” (FELFOLDY 1987).

2. 7. Applied statistical methods

The results were evaluated statistically by MS Epcegram.

Regarding to the total number of bacteria, we cedirwith the number of colonies at the
surface of Bouillon soup agar at 95%-authentiaitgival. (HORVATH 1974).

To the evaluation of other results, two factorsarage analysis was used to find whether the
different qualitative and quantitative factors hasignificant effect on the soil parameters

measured and calculating by the LSD5% values S1&®1().

The Pearson-type two-side correlation analyses as@e performed (after the date were
standardised), where relations were seeked amanditterent doses of herbicides and the

soil parameters examined.



3. Evaluation of results

3.1 Investigation the herbicide-sensitivity in laboatory (2004)

In laboratory circumstances the effects of herl@isidiere examined:

on the number of total bacteria and on the growtiioroscopical fungi (2004).

Evaluating the total bacteria number cultured imoi$pned Bouillon meat soup” the
concentration effect couldn’t be separated soelkalts were evaluated uniformly at the bases
of MPN (Most Probable Number) in 95% level. It da@ explained that maybe the small
concentration of herbicides have already killed g¢basitive soil microorganisms, and do not
kill the larger concentration of herbicide the st@nt soil microorganisms. The number of
bacteria at 95% reliability-level in the control sveound [6,97 — 8,25] ftcolonies * ¢ In

the culture media treated with Wing EC herbicide ttumber of bacteria approached the
control level, so the herbicide effect was not Bigant regarding to this herbicide. By the
effect of Acenit A 880 EC decreased the germ nunadpastically to the one third of control,
([1,71 — 2,54]* 16 colony * g*) while the germ number decreased by 50% in the cés
Merlin SC (Figure 1.).

Figure 1. Effect of herbicides on the quantity of acteria in calcareous chernozem soil
(Debrecen, 2004)
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In the experiment the growth of three microscopitadgi (Trichoderma sp., Aspergillus
niger, Fusarium oxysporum) was studied at different doses of herbicides coetptr control.
It was stated that the different herbicides inleitbithe growth of fungi in different level. The
diameters of fungi decreased significantly comparedhe control, the results was proved

statistically. It was interesting that only in t#®% of the treatments could be shown



significant differences between the fifth time da@sel ten time dose of herbicides’ effect on
the fungi.

The growth ofAspergillus niger was inhibited by Acenit A 880 EC, and Frontier 98G
herbicides, with the larger doses the inhibitoeefffalso increased. Regarding to the Gartoxin
FW and Trophy, only little inhibiting effect was amured and even the larger doses of
herbicides had no effect on the diameter of coknie

The growth ofFusarium oxysporum was decreased by Acenit A 880 EC, and Frontier 900
EC, with the increased doses the inhibiting eftédberbicides also increased. The Wing EC
and the Guardian Max was not influenced on the graf fungi significantly, but there were
differences in the in the colonies compare to @intr

Regarding tolrichoderma sp. the extent of colonies was significantly inhibiteg Frontier
900 EC and Acenit A 880 EC, with the increase ofedoof herbicides, decreased the
diameters of colonies significantly.

Totality it can be stated that in those culture metdhich contained Gartoxin FW, Guardian
Max and Merlin SC, there was no significant decedashe diameter of colonies compare to
the control, while the treatments of Trophy and ®ViBC even from the double doses
decreased the diameters of fungi colonies. ExceflieoFrontier 900 EC and Acenit A 880
EC in the basic treatment of herbicides (1*) thees no significant decrease in diameter of

colonies.

Summarizing and evaluating the results of two exatnons mentioned above, four
herbicides were chosen for further examination lough-land circumstances. From the
results it seems that Acenit A 880 EC and Froildd EC had the largest inhibiting effects
on soil microorganisms. The effect of Merlin 480 ®G soil microorganisms was not
unambiguous, some times it had inhibiting effectf Sometimes it had neutral; while there

was no inhibiting effect of Wing SC on soil micrganisms.

3.2 Effect of herbicides on the quantity occurrenceand activity of soil

microorganisms in a small plot experiment (2005-2@&)

In the course of “impact-study” the number of tdiacteria, the number of aerobic cellulose
decomposing and nitrifying bacteria and quantitynutroscopical fungi was determined.

Besides the quantitative determination of soil eaatand fungi, the effect of herbicides was



investigated on the soil microbiological activit€@,-production, quantity of microbial
biomass-carbon and nitrogen, and to some degneirate mobilization).
Finally the quantity of herbicide —remains also wagermined from the soil samples.

Regarding to the total number of bacteria in th& three years (2005, 2006, and 2007) and in
the first sampling time (Jun) the number of baetevas smaller than in the second sampling
time (July). In 2008 in every two sampling time tlesults were very similar regarding to the
bacteria number. Second half of 2006 and thedixsimonths of 2007 was very dry, there was
very small precipitation in these periods, (135,6rand 171,5 mm), so relatively small
bacteria number was measured. In Jun and July @8 #@ere was considerable amount of
precipitation (285 mm), in this period the numbgsail bacteria was essentially larger.

Totality it can be stated that the number of t&aill bacteria decreased by the effect of
herbicides. The largest scale and in the most itntmiiting effect were measured in those soil
samples which were treated by Acenit A 880 EC amagViEC herbicides.

In 2005 the number of microscopical fungi was legshe effect of treatments of herbicides,
than in the control parcel in every two samplingds. In the following three years (2006,
2007, 2008) — except some cases — by the effdwrbicide treatments increased the number

of microscopic fungi. The concentration of herbésdlso affected the number of fungi.

Regarding to the number of microscopic fungi, thees no negative effect of herbicides on
the soil fungi, and what is more, in totally themmaer of fungi increased in the soil of
herbicide treatments. It can be stated that nurobenicroscopical fungi increased by the
effect of herbicides, maybe the herbicides plag@sce of nutrient for fungi. In the largest
scale the A 880 EC and Wing EC herbicides’ effe@swpositive on the quantity of
microscopical fungi.

In 2005 in every two sampling time, in 2006 and 2@dly in the first sampling time large
guantity of aerobic cellulose decomposing bacteraa found in the treatments. In 2005, 2006
and 2008 in the first sampling time (Jun) the nundfecellulose decomposing bacteria was
higher in almost all treatments, compare to therobnin the second sampling time of these
years and in 2007 (the driest year) there werelynatidferences in the bacteria number
between the control and the treatments. It seeaidlik larger doses of Wing EC and Acenit

A 880 EC had a stimulating effect on the numberediulose decomposing bacteria.
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In 2005 in every two sampling time the number afitying bacteria reached the ten thousand
orders, this year was very favourable, but in ttheoyears (2006, 2007, 2008) the number of
nitrifying bacteria decreased to the thousand stder

It is evident that in dryer years (2006, 2007) theber nitrifying bacteria smaller than in
those years, when there is enough moisture indihebsit it surprising, that their number was
not higher significantly in 2008. There were eigbtl sampling time, four herbicide and three
different doses, it means (8*4*3=96) 96 effect-tessuFrom this 96, in 28 cases there was
inhibited effect, in 26 cases there was stimulagffgct on the quantity of nitrifying bacteria.
It is striking that in 2005 in the first, and 2006the second sampling time seven herbicides,
and their different doses had stimulating effeafsile in 2005 in the second, 2006 and 2008
in the first in the first sampling time in 7-9 caskad inhibiting effect on the number of
nitrifying bacteria.

On the bases of results it can be stated that riwetieEr 900 EC rather had inhibiting effect,

while the Acenit A 880 EC had stimulating effectstbe nitrification processes.

Regarding to soil respiration it seems that thebicagtes and their different dosages had
stimulating effect in 30%, and had inhibiting etfeearly in 15% on the C&production. In
2006 Jun, (dry period) and 2008 Jun (wetter peribe)CQ-production was relatively small.
In these series the results were similar to thetrobnonly in some cases were a little
differences in the C&production. The most stimulating effect was meadun 2007, Jun,
and the most negative effect was measured in 200%d the C@production.

From the results it seems, that the Acenit A 88083 Merlin SC rather had stimulating,
effect, while the Wing EC had inhibiting effects the CQ-production.

On the bases of results it may be concluded thangnthe soil microorganisms there were
such type microorganisms, which could use the bihbs and their decomposition product as
carbon sources, this is why the soil respiratiamaased in several treatments

In the course of “impact-study” regarding to theliedes and their dosages it can be stated
that the herbicides influenced about 70 % (34" fpasieffect and in 36% negative) the
guantity of microbial biomass carbon. In 2005 ar@@?2 Jun hard inhibiting effect was
experienced in the majority of treatments. Stimntaeffect was measured in 2005 and 2008
in Jun from the soil samples. We couldn’'t speaks@iant and unambiguous effect of
herbicides on the microbial-biomass carbon. Thetipesand negative effects are nearly the

same regarding to the different dosages of herscaohd among the effect of herbicides too.
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Regarding to soil microbial biomass-nitrogen itrasehat the herbicides and their different
dosages had influence 45%, (33 positive and 13tivegeffects); the stimulating effect was
higher, than the inhibiting effect. It is conspiasahat in 2005, 2006, and 2008 Jun, when the
dominating effect is the stimulation. The stimwateffect of Ace nit A 880 EC and Wing EC
is prominent. The effect of Frontier 900 EC rativas negative on the quantity of biomass-
nitrogen. From the results it clears, that in 2@0d 2008 in the first soil sampling time were

the smallest amount of microbial biomass-nitrogethe soil samples.

Compare to the content of microbial biomass-carh microbial biomass-nitrogen of soils,
it may be concluded that the herbicides causedebighanges in the microbial biomass-
nitrogen, than in the microbial biomass-carbonaif s

In 2005, 2006 and 2008 Jun the results of nitratiilization showed high values, the
differences among the treatments were clearerjrbuase of other soil sampling time the
results of nitrate mobilization stayed bellow tlentrol. In some cases there were significant
differences among the treatments, but in the dosdke certain herbicides there were no
significant differences. In the majority of herlies — independent of the doses applied — in
2005 in the first soil sampling and in 2008 in &nd July considerable stimulating effect was
measured, from the 3*12=36 cases in 31. In 200Gleieffect of herbicides was negative on
the nitrogen mobilization. In the experiment in twrse of “impact-study” regarding to the
herbicides and their dosages it can be statedtibdterbicides had stimulating effect in 48%,
and inhibiting effect in 18% on the nitrate molalion. The large doses of Frontier 900 EC
herbicide and Acenit A 880 EC are pointed out bseamn these treatments increased the

nitrate mobilization.

With reference to the results of small plot expemnset up with four herbicides, the
following connection can be stated:

- The number of total soil bacteria decreased Bagmitly by the effect of herbicides.

- The microbial biomass carbon, the aerobic cedleldecomposing bacteria as well as,CO
production — with different strength depending dre ttype of herbicides — negative
connection was experienced,;

- Between the nitrate mobilization and aerobicuteie decomposing bacteria, as well as the

COy-production, positive correlation was proved.
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It is shown in the table 2. that the herbicide-ravmaof acetochlort, dimethenamid and

pendimethalin could be measured in the treatmaemsadat is more from the control too. It

may be concluded that the herbicides moving insthitand this three month was not enough

for the mineralization of certain herbicides.

Except of isoxaflutole every active ingredients Idolbe measured even in the basic

treatments, in the five time doses these resultee i@ger by orders. The isoxaflutole

ingredient could be shown only in the fifth timesdoof Merlin 480 SC herbicide. This

suggests that this active ingredient went througteralization processes most quickly in the

soil.
Table 2.Examination of herbicide-remains in the sd$
(Debrecen, 2008)
Samp| Active ingredients mg*kg
ample acetochlor dimethenamide  pendimethalin  isoxaflutole
Control 0,0002 0,0008 0,0006 -
Acenit A 880 EC 1* 0,0014 - - -
Acenit A 880 EC 5* 0,1244 - - -
Frontier 900 EC 1* - 0,0202 - -
Frontier 900 EC 5* - 0,2013 - -
Merlin 480 SC 1* - - - -
Merlin 480 SC 5* - - - 0,0085
Wing EC 1* - 0,0059 0,0010 -
Wing EC 5* - 0,0117 0,1298 -
Instruments GC-MS LC-MS

To summarize the results of experiment, try to eatd the comulative effects of herbicides.
In Table 9. the summing results can be shown, éntéiole only those results are build up,

where the treatments caused significant positiveegative results.

The number of microscopic fungi increased in 55%reatments significantly, and only in

21,9% decreased by the effect of herbicides acagri the average results of four years.
The number of cellulose decomposing bacteria is@@an most treatments, it can be stated
that the increase was significant in nearly 50%heftreatments, in 40% there was no change,

and only in 10% of treatments decreased the nuoiisacteria.

Regarding to nitrifying bacteria and soil respwati similar results could be shown; the
positive and negative effect was in 25-25% of tresits and there were no differences in
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50% of treatments. Concerning microbial biomasdaarone-third and one-third was the

positive, negative and neutral effect.

Table 3. Summing evaluation of herbicides’ effechi the small plot experiment
(Debrecen, 2004-2008)

Acenit A 880 | Frontier 900 | Merlin 480

EC EC Sc Wing EC Osszesen

Significant differences]  + - 0 + - C + D + |- 0 |+ |-0

Total number of

bacteria 1 16| 7 2,15 7 2/ 18 4 0 168 | 5|65 26

Number of

: . . 14| 5| 5| 13] 4, 7 13 6 § 116 7 50 21|25
microscopical fungi

Cellulose

: .11 3| 10 9 4| 11 12 3
decomposing bacterial

[{o]
=

43 | 7 46|13 37

Number of nitrifying 7 4| 13| 6 9 9 71 8 9 6 6 1226|2743

bacteria

Soil respiration 8 5/ 11 6 3 15 8 B3 13 |6 |6 1288|1751
Microbial biomass- ' o | 7 | g 19 10 4 8 12 4 7 7 1B4 36| 26
carbon

Microbial biomass-

nitrogen 10 3| 11| 4| 7| 13 6/ 4 14 111 12 31 15|50

Nitrate mobilization 12 3 9] 14 8

N
=
N
w
©
©
N

147 18| 31

The quantity of microbial biomass nitrogen —exdepthe treatments of Frontier 900 EC- the
posivtive effects were more than the negative leyatiect of herbicides. Totality in the 52%

of treatments there were no significant differerme®ng the results.

In case of nitrate mobilization, more positive etfewere experienced than negative, except
the Wing EC, where the effets was neutral. In tiptain the average value of four years the
50% of treatments of herbicides had stimulatioe@# on nitate mobilizatin and only in 19%

of treatment decreased the value of it.

3.3. Effect of herbicides on the soil microbiologal parameters in a small-pot
experiment (2008)

It was very important for us to set up a small @gperiment, because with the help of this
method the microbiological processes taking platehe soil can be followed in exact
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circumstances and the optimal nutrient and watpplsufor growth of maize plant can be
provided.

In Jun the number of total bacteria was the hathefcontrol in those pots, where the soil was
treated by Acenit A 880 EC herbicide (Figure 2.iffedences were significant. With the
increase of doses, parallel increased the bactenumber, but this increase was not
significant. Regarding to the effect of Merlin 48C herbicide, in these pots —similar to the
previous results — the number of total bacteria swgsificantly smaller, than in the control. In
July, in every treatment the bacterium number veggaificantly less compare to the control,
except the double dose of Acenit. Regarding toefifect of Merlin 480 SC, every treatment
of this herbicide resulted inhibiting effect sigoéntly. It can be stated that the two herbicides
and their all doses affected negatively to the nemdf total soil bacteria, the effect was

significant.

Figure 2. Effect of herbicides on the number of tatl bacteria in the small-pot
experiment
(Debrecen 2008 Jun and July)
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In Figure 3. the changes in the quantity of micopscal fungi can be shown in the small-pot
experiment with the methods of MPN (Most Probabl@rider) in 95% level. In Jun the

number of fungi was higher in all treatments, tiathe control, except the double dose of
Acenit. In July the highest number of fungi was swead in the control pots.

In the treatments containing Acenit A 880 EC thiéedences in the number of fungi were
significantly smaller regarding to the two smaliirses. In the treatments containing Merlin
480 SC herbicide the number of microscopic fungs ko significantly smaller than in the
basic treatment and in the control.

In the investigation of nitrate mobilization, théamges in nitrate-nitrogen content were

measured after 14 days incubation of all two sesfesoil samples taken in Jun and July. In
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the soil samples taken in Jun, the nitrate moltibmawas higher in all treatments compare to
the control. Regarding to Acenit 880 EC herbicithe, nitrate-nitrogen content increased with
the increase of doses.

Figure 3. Effect of herbicides on the number of mimscopical fungi in the
small-pot experiment
(Debrecen 2008 Jun and July)
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In the soil samples taken in July, among the treatmin the nitrate mobilization there were
no significant differences only the basic treatmeinfcenit A 880 EC herbicide had higher
nitrate-nitrogen content compare to control. In tleatments containing Merlin 480 SC only
the basic and five time doses decreased the nitralglization significantly. Regarding to the
nitrate mobilization, in six treatment stimulatieffect, in seven treatments inhibiting effect

could be experienced.

The CQ-production, microbial biomass-carbon and microbEbmass-nitrogen were
measured only from those soil samples, which weideert in second time. For the
determination of this three soil microbiologicaraaeters, an amount of soil is necessary, we
could not take enuogh soils for investigation withthe liquidation of the small-pots.

The respiration of soil was higher in all treatnsecompare to the control. It can be concluded
from the results, that the basic treatments of iebicide examined (Acenit A 880 EC and
Merlin 480 SC) the soil respiration was signifidgritigher compare to control, in the other
treatments there were no significant differenceth@soil respiration.

The quantity of microbial biomass-carbon decreasgdificantly in the different treatments
compare to the control, except the two middle-sdakees.
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Figure 4. Effect of herbicides on the quantity of biomass-nibgen in the small-pot
experiment
(Debrecen 2008 Jun and July)
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Regarding to the quantity of microbial biomassagtn, the control pots had the smallest
biomass-nitrogen, the results are very similarh® tesults in the plough-land experiment
(Figure 4). In the treatments containing Acenit@0&C herbicide, with the increasing doses
also increased the quantity of microbial biomagsiicantly compare to the control and also
significant differences were measured among thalteesf different doses. In case of Merlin

480 SC with the increasing doses of herbicide emed the quantity of microbial biomass-

nitrogen, but only the largest dose increased fogmtly this parameter.

Table 4. Effect of herbicides on the quantity afrglbiomass in the small-pot experiment
(Debrecen 2008 Jun and July)

Treatments Blo(r;ilspslaorll‘f%lants
Control 1,51
Acenit A 880 EC 1* 0,92
Acenit A 880 EC 2* 0,83
Acenit A 880 EC 5* 1,16
Merlin 480 SC 1* 1,37
Merlin 480 SC 2* 1,26
Merlin 480 SC 5* 0,67

The treatments of herbicides also affected the tijyaof plant biomass (Table 4). It can be
seen, that by the effect of Acenit A 880 EC deardake plant-biomass in the pots in average
by 30-50%. In the pots containing the basic dosMeflin 480 SC there was no significant
decrease in plant biomass, but in case of fivediduse the plant biomass decreased by 60%.
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4. New and novel scientific results

The environmental factors determine or influence “‘impact-study”, so it is very important
to approach the effects of herbicides with mulesinvestigations. In laboratory conditions
the influencing factors were decreased to minimum.the small-pot experiment the
conditions were kept under control (regular wated anutrient supply). In mall plot

experiment in plough land — besides herbicide-climatic conditions also took part in the

intensity of soil microbiological processes.

The herbicides decreased the quantity of bactepapulation in chernozem soil generally, at

the same time increased the number of microscopigi fcolonies.

From our results it seems that the quantity of ab@l biomass nitrogen and the €O
production stayed at the control’s level, so theatiments of herbicides were effectless to
these biological parameters.

The nitrate mobilization increased in the mosttiresnts of herebicides.

From the results it may be concluded that the Acé&ni880 EC and Frontier 900 EC

influenced the values of soil microbiological a@gnin more frequently.
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5. Results for practical utilization

- To get knowledge about the secondly effect of b, it is important to make
“impact-study”, and also expedient to determine #ffects of herbicides on the

population of microbes and biological activity afils

—  The investigations proved that herbicide-remains lwa found in the soil. The further
accumulation of herbicides can affect on the sadldgical processes as regards

environment.

- At the bases of results it can be stated that thdiiM480 SC herbicide has effect on
soil microbial community rarely than other herbesdand smaller herbicide remains
could be measured from soil. So we could recomntleedpractical application of
Merlin 480 SC herbicide.

— Because of the accumulation of herbicide-remaimsaiernating effects of herbicide
in the soil, we call the attention to the importaraf soil monitoring examination

system.
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