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Effect of changes in heat resistance of Salmonella spp.
during pasteurization on the efficiency
of long term heat treatment at 55 °C
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SUMMARY

In this study, a specific heating procedure was applied during which native homogenized
liquid egg white, liquid egg yolk, and liquid whole egg samples were kept at 55 °C for
24 hours. The method proved to be more efficient than did the conventional liquid egg
pasteurization process because the bacteria tested were completely destroyed by the end of
thermal treatment. With this technology, the heat treatment of packaged liquid egg products
can be performed, thereby preventing post-infections from the environment. It has also
been found, however, that the applied long term heat treatment is not always efficient. Our
results showed that the use of heat shock (e.g., pasteurization of products) prior to long
term heating may increase the thermal resistance of surviving microorganisms.

Keywords: change in thermal resistance, heat shock proteins, Salmonella, heat treatment.

INTRODUCTION

Nowadays, the food industry uses pre-processed egg products as raw materials instead
of shell eggs. These are commercialized as liquid egg products or egg powders, which
are produced by breaking the shell eggs followed by a pasteurization step (Froning et al.
2002). Most customers prefer liquid egg products because these well preserve the original
properties of native egg.

Additionally, it should also be considered that, in the case of liquid eggs, contaminating
microorganisms can be washed down from the shell. The most common microorganisms
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include enterobacteria (Escherichia coli, Salmonella spp., Serratia marcescens, Proteus
spp.) from the egg shell originating from the intestinal tract of the layer, Staphylococcus
aureus from the surface of skin of fowl, other bacteria from faeces (Streptococcus faecalis),
and bacteria most commonly causing spoilage of eggs (Pseudomonas spp.). In order to
reduce the numbers of these bacteria and to inactivate all pathogens, heat treatment should
be applied, which is done by pasteurization (Adams and Moss 1995).

In selection of pasteurization temperatures and holding times for treatment of liquid
eggs, an optimum should be achieved considering two aspects: microbial counts should
be appropriately reduced, whereas the heat sensitive components of liquid eggs should
not be damaged. In the case of liquid egg white and liquid whole egg, heat treatments at
58-60 °C for 5 to 10 minutes are generally used in the industry, resulting in a decrease of
3 to 4 log cycles in total plate counts (Jones et al. 1983).

The shelf-life of products treated this way is short, they spoil rapidly. Without addition of
preservatives these products can be stored at 4 °C for 5 to 14 days. For this reason, new
technologies extending the shelf-life of liquid egg products need to be developed. One
option is the 24 hours heat treatment of packaged liquid eggs at temperatures lower (i.e.
at 51-55 °C) than that of pasteurization (Németh et al. 2008). The microbial destruction
efficiency of such low temperature technologies may vary with different raw materials
because when previously pasteurized liquid egg products are thus heated, the increased
thermal tolerance of microorganisms should be taken into account (Ingraham 1987, Jin
et al. 2008, Kumar and Kumar 2003).

The reason for increased heat tolerance is the production of special types of proteins known
as "heat shock proteins” (Niedhart and VanBogelen 1987). However, their induction does not
always lead to an increased thermal tolerance of bacteria (Bunning et al. 1990). Moreover,
earlier research has demonstrated that the heat resistance developed this way will return to
the original control level during the cell cycle at normal temperatures (Shah et al. 1991).
Heat shock may increase the thermal tolerance of microbes, thereby influencing the
efficacy of preservation processes using mild heat treatment, which is a serious threat
from a food safety point of view. In this research, the changes in thermal tolerance of
Salmonella sp., the most critical microorganisms in liquid egg products, incubated at 55 °C
for 24 hours were studied.

MATERIALS AND METHODS

Microbiological examinations were conducted to develop an alternative pasteurization
method suitable for use in the manufacture of egg products. The effect of 24 hours heat
treatment at 55 °C on reduction of viable cell counts was studied in samples spiked with
Salmonella spp., with or without application of previous heat shock. Samples were raw
(unpasteurized) liquid whole egg, liquid egg white, and liquid egg yolk kindly supplied by
a local egg-processing plant (Capriovus Kft., Budapest, Hungary). The total plate counts
of samples ranged from 102 to 103 cfu/cm?.
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Detailed heat destruction tests were performed on two Salmonella strains: one isolated
from egg products purchased from abroad and Salmonella enterica subsp. enterica
serotype Enteritidis NCAIM B2052.

We prepared inocula with sterile water from the culture of Salmonella sp. made on meat
agar slant aged 24 hours, by adding the quantity of 2 loops to each 10 cm? of sterile water
and 1 cm3 of this solution was inoculated into each liquid egg sample of 100 cm3 and to
100 m cm3 of peptone water. The initial viable cell counts of samples used in these trials
ranged from 10° cfu/cm3 to 107 cfu/cm?. Inoculation of microorganisms was performed
at the storage temperature required for liquid egg products (4 °C), and then 100 cm? from
each of the 3 parallels of the inoculated liquid egg white, liquid egg yolk and peptone
water were placed into a 150 dm? incubator with glycerol mantle at 55 °C. Then the initial
viable cell count was enumerated in nutrient agar by the pour-plate technique (agar-agar:
18 g/dm3, peptone: 5 g/dm3, glucose: 5 g/dm3, meat extract: 3 g/dm3, sodium chloride: 0.5
g/dm3). Total plate counts of samples were measured every 3 h. The number of replicate
samples was three.

In the case of results below 103 cfu/cm3, we checked on salmonella-selective nutrient (XLD,
BPL and bismuth sulphite) agars whether the Salmonella spp. added to the samples or a
background contamination was measured.

To induce a possible change in thermal resistance, a preliminary heat shock was applied
in some samples. The egg products spiked as described above and control peptone water
were heat treated in water bath after infection (the temperature of samples exceeded 50
°C for 12 minutes and was kept at 58 °C for at least 7 minutes), and cooled down to room
temperature (20 °C) with tap water. Subsequently, the samples were stored in a refrigerator
for 30 minutes and then placed into an incubator at 55 °C similarly to those samples that did
not undergo preliminary heat treatment. The total plate counts were measured in the same
way as the samples without heat treatment. The heat destruction results of microorganisms
tested with or without preliminary heat shock were compared. Results were evaluated with
Student’s two-tailed t test. The level of significance was set at P < 0.05.

RESULTS AND DISCUSSION

Different results were found in liquid egg white, liquid egg yolk, liquid whole egg, and
peptone water samples at the end of the heat treatment process regarding the viable cell
counts of Salmonella isolates with or without preliminary heat shock. In the samples heat-
shocked at 58 °C for 7 minutes prior to long term heat treatment, viable microorganisms
were detected even after keeping at 55 °C for 24 hours (the order of magnitude of viable
cell counts in liquid egg yolk was above 102 cfu/cm?). By contrast, in the samples not
exposed to preliminary heat shock the viable cell counts were reduced below the detection
level of 1 cfu/cm?. Microorganisms surviving the 24 hours heat treatment procedure were
inoculated into selective nutrient (XLD, BLP and bismuth sulphite) agars (3 colonies per
slide), and the results confirmed them to be Salmonella spp.
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It was investigated whether the changes in heat resistance of samples exposed to heat
shock prior to the treatment were reflected in the heat destruction rate of the Salmonella
isolate. Normalized data (N/No) values were used to offset the differences in initial cell
counts (No). Normalized data were calculated from the means of 3 parallel measurements.
The logarithms of normalized data (IgN-IgNo) values and their 95% confidence intervals
are demonstrated in the survival curves (Figures 1-4.). The confidence intervals were
determined from the residual mean of squares of the variance analysis of 1gN data. Due to
the non-linearity of the survival curves, no heat destruction rate valid for the entire range
investigated could be calculated.

Figure 1. Salmonella isolate Figure 2. Salmonella isolate
in liquid egg white in liquid egg yolk
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Figure 3. Salmonella isolate Figure 4. Salmonella isolate
in liquid whole egg in peptone water
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In calculating the slope of survival curves, we performed linear regression only in a narrow
range. Because of the low number of points (2—4) belonging to the linear section, the
uncertainty of the estimation was very high and, consequently, no significant differences
between the heat destruction rates could be found. The viable cell counts of samples treated
with or without application of heat shock were significantly different for each liquid egg
product (Figures 1-4.).

As for the samples treated with pre-heat shock, the slopes of the linear section of survival
curves of the Salmonella isolate were not significantly different from O in liquid egg yolk,
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liquid whole egg, and peptone water, which was due to the non-linearity and very low
degrees of freedom. However, it can be seen in Figures 2—4. that reductions of 2 to 3 log
cycles were achieved during the first 9 h of heat treatment, and the rate of destruction
started declining only after this period.

Heating at 55 °C for 24 hours, even when pre-heat shock was applied, resulted in final
viable Salmonella enterica subsp. enterica serotype Enteritidis NCAIM B2052 counts
below the detection level in all treatments (Figures 5—8.). Because of the low number of
measurement points, no significant differences were observed in the linear section between
the slopes of survival curves belonging to the same heating medium.

Figure 5. Salmonella enterica Figure 6. Salmonella enterica
subsp. enterica serotype Enteritidis subsp. enterica serotype Enteritidis
NCAIM B2052 in liquid egg white NCAIM B2052 in liquid egg yolk
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Figure 7. Salmonella enterica Figure 8. Salmonella enterica
subsp. enterica serotype Enteritidis subsp. enterica serotype Enteritidis
NCAIM B2052 in liquid whole egg NCAIM B2052 in peptone water
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Based on the results of our trials, the destruction rate of microorganisms was highest in egg
white. Literature data have shown that there are various proteins in egg white that reduce
microbial counts and suppress their growth. Such proteins include lysozyme (Park et al.
2006) that can dissolve the bacterial cell wall, avidin (Elo et al. 1980) that is able to bind
biotin (primarily inhibiting Gram(-) proliferation) and conalbumin (Ibrahim et al. 2000),
which can bind Fe2+ (also primarily inhibiting Gram(-) proliferation). In addition, the pH
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value of egg white is around 9, and this inhibits the growth of the majority of bacteria
contaminating the egg (Board and Fuller 2008). As reflected by our results, unlike egg
white, egg yolk has a protective effect due to its lecithin content (Chhabra et al. 2002). As
a consequence, the lowest destruction rates of microorganisms were found in egg yolk.

CONCLUSIONS

By measuring the reduction in viable cell counts as a function of time, we obtained results
that are largely similar to literature data. The use of heat shock prior to long term heating
at 55 °C may increase the heat tolerance of Salmonella spp., however, this phenomenon
cannot always be observed.

Having resulted in a 5-log reduction in viable cell counts, the long term heat treatment
method proved to be more efficient in destroying Salmonella spp. than did the conventional
liquid egg pasteurization procedure. Long term heating was especially effective when no
pre-heat shock was applied because the bacteria tested did not acquire heat tolerance and,
thus, were completely killed by the end of the 24 hours holding time at 55 °C. Salmonella
enterica subsp. enterica serotype Enteritidis NCAIM B2052 counts decreased below the
detection limit by the end of the thermal treatment period in both the heat-shocked and non-
heat-shocked samples, which was a reduction of at least 6 orders of magnitude. However, in
the case of the Salmonella isolate this was only true for the samples not subjected to heat
shock. As a result of heat shock, the viable cell counts of the Salmonella isolate decreased
by 3 to 4 log cycles and remained practically unchanged afterwards.

Aside from some increase in viscosity, no significant changes were observed in the
consistency of the liquid egg products tested. Based on our measurements, there is an
opportunity to develop an egg preservation technology by which the heat treatment of
packaged, raw, homogenized liquid egg products can be performed using long term heating
at 55 °C, thereby preventing post-infections from the plant environment.
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Salmonella spp. pasztorozés alatt bekovetkezo
hdérezisztencia valtozdsanak hatdsa a hosszan tarté,
55°C-0s hémérsékleten végzett hdkezelés hatékonysdgara

Németh Csaba! — Friedrich Lészl6! — Balla Csaba! — Suhajda Agnes?

! Budapesti Corvinus Egyetem
Elelmiszertudoményi Kar
HiitS- és Allatitermék Technol6giai Tanszék
Budapest

2 Budapest University of Technology and Economics
Faculty of Chemical Technology and Biotechnology
Department of Applied Biotechnology and Food Science
Budapest

(SSZEFOGLALAS

Kisérleteinkben tojdsleveket hdntartdssal kezeltiink, amely sordn a nativ, homogénezett
tojasfehérje-1é, tojassargdja-1¢ és teljestojas-1€ mintakat 24 6ran at 55 °C-on tartottuk. Ez
a tojaslé-tartositasi eljards a szokdsos tojaslé-pasztérozési eljarasnal eredményesebbnek
bizonyult, ugyanis a 24 6rds 55 °C-os hdéntartds végére elpusztultak a vizsgalt baktériumok.
Egy ilyen hontartasos technolégidval a tojaslé-termékek csomagoléanyagban torténd
hékezelését lehetne megoldani, amellyel kikiiszobolhetS lenne az iizemi kdrnyezetbdl
torténd utdfert6z6dés. Ugyanakkor munkank sordn azt is megdllapitottuk, hogy a hén-
tartasos kezelés el6zetesen paszt6rozott termékeknél nem minden esetben jar megfeleld
eredménnyel. Kisérleteink sordn azt tapasztaltuk, hogy a hdntartdst megel6z6 hdsokk
— példaul a termékek pasztérozése — megnovelheti a tilélé mikrobdk hérezisztencidjat,
igy ezekkel a baktériumokkal szemben az 4j eljards nem mindig hatdsos.

Kulcsszavak: hérezisztencia valtozas, hsokk-fehérjék, Salmonella, héntartas.
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Elelmiszeripari termékek héeffuzivitisanak
fotopiroelektromos meghatarozasa
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OSSZEFOGLALAS

Ebben a tanulmédnyban egy viszonylag dj moédszert mutatunk be kolloid élelmiszerek
ban kaphaté élelmiszereket vizsgaltunk inverz fotopiroelektromos médszerrel, amely az
effuzivitds gyors és roncsoldsmentes mérését teszi lehetévé. A kapott értékek azt mutatjak,
hogy az effuzivitast legnagyobb mértékben a viztartalom és a zsirtartalom befolyasolja.
A viztartalom ndveli, mig a zsirtartalom altalaban csokkenti az efftizivitas értékét. Mért
eredményeinket az irodalomban taldlhat6 értékekkel hasonlitottuk Ossze, és az ismert
élelmiszerek esetén a kapott értékek teljesen djnak szdmitanak. Az efftizivitds értékének
ismerete — a hétani paraméterek kozotti dsszefiiggések ismeretében — tovabbi hétani jel-
lemz8k meghatdrozdsat teszi lehet6vé.

Kulcsszavak: inverz fotopiroelektromos médszer, élelmiszerek héfizikai tulajdonsagai,
hGeffuzivitas, viz—zsir rendszerek.

BEVEZETES ES IRODALMI ATTEKINTES

Az utébbi évtizedekben az élelmiszerek minGsége, ennek biztositdsa és ezdltal fizikai,
kémiai tulajdonsdgainak mérése egyre jelentdségteljesebbé valt. Egyik ilyen tulajdonsagot
az élelmiszerek hStani paraméterei jelentik. Egyes élelmiszeripari termékek esetén a termék
technoldgiai gyartasi folyamatdnak modellezéséhez azok hétani tulajdonsdgainak ismerete
nélkiilozhetetlen (Carson et al. 2006). A hétani paraméterek (hSkapacitds, h6effuzivitasi,
hévezetési és hddiffizids tényezd) ismerete alapvets kovetelmény a hdcserélddési tech-
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nikdk, mint pl. f6zés, fagyasztds, gyorsfagyasztds, h6kezelés hatdsainak megértéséhez és
optimalis kivitelezéséhez (Mohamed 2009). Az emlitett hGtani paraméterek meghatdroza-
sara, annak ellenére, hogy szamos mddszer 1étezik, mégis a tranziens vonal-forrds (TLS)
modszer az egyik legelterjedtebb (Sweat és Haugh 1974), amelynek segitségével a mintdk
hévezetési és hddiffizids tényezdje hatarozhaté meg. Ennek sordn egy vezetéket (altalaban
konstantdn) haszndlnak, amely egy termoelemet is tartalmaz, ami a mintdba besztrhaté.
Egy konstans drammal felforrdsitjak a vezetéket, amelynek héjét az 6t koriilvevé minta
elnyeli, megvéltoztatva annak hdmérsékletét, amit a termoelem mér. A mintdban kialakuld
hémérsékletprofilbdl a minta hévezetési tényezdje meghatarozhato.

A tranziens sik-forrds médszer egy viszonylag tj médszer élelmiszerek hétani tulajdonsa-
gainak mérésére (Huang és Liu 2009). Ebben az esetben egy elektromosan ftthetd, dltalaban
kor alakd vékonyréteget alkalmaznak a mintak fiitésére, a hdmérséklet mérésére pedig
rendszerint ellendlldshémérdket. A minta valtozé hémérsékletébdl lehet aztdn a hévezetési
és hédiffuzids tényezdket meghatarozni.

Az iker medencés modszer (Paksoy 1996) sordn két medencét hasznélnak, az egyik meden-
cében a vizsgdlandé minta, mig a masikban a standard taldlhat6, melyeket egy tigynevezett
~munka” folyadék kot ossze. A mintat meghatarozott hémennyiséggel felmelegitik, és
ezt a hdmennyiséget vezeti el a munka folyadék. Az elvezetett hGmennyiséget mérik, és a
mar ismert tulajdonsagu referenciahoz viszonyitjak. A mddszerrel az anyagok hétarolasi
kapacitdsa hatarozhaté meg.

Tovabbi hagyomanyos, jol ismert mddszerek is léteznek a hétani tulajdonsdgok meghata-
rozasara, mint pl. a kalorimetrids médszerek (Wadso és Galindo 2009), vagy a differenciél
pasztazé kalorimetria (DSC) (Kalnin et al. 2002).

A hagyomadnyos, j6l ismert modszerek mellett viszonylag tjabb médszernek tekinthetSk a
fototermikus elven miikddd fotopiroelektromos modszerek. A fotopiroelektromos (PPE)
modszereknek két kiilonbozé valtozata ismert attdl fiiggden, hogy kozvetleniil a mintat,
vagy a foliat vilagitjuk meg. Az elébbi a standard (SPPE), mig utébbi az inverz (IPPE)
konfiguracio (Dadarlat és Neamtu 2009).

Mindkét véltozat alkalmas a mintdk gyors €s roncsoldsmentes tanulmanyozdsira, amely-
nek sordn a minta termikus tulajdonsdgairdl kapunk informacidkat (Chirtoc et. al. 1991).
Emellett megfelel6 koriilmények kozott lehetGség van a minta hdkapacitasanak, hévezetési
tényezdjének, a hddiffizio és az effizivitas értékeinek egyidejd mérésére (Marinelli et
al. 1992).

A PPE mddszerek alkalmazdsa sordn a méréseket a fény egy adott modulécios frekvencidjan
végzik. Nem mindegy azonban a mérési frekvencia kivalasztdsa. Az optimadlis frekvencia-
tartomany a 0,5 és 5 Hz kozott talalhat6 (Favier et al. 1998). Ebben a tartomanyban a PPE
folia altal adott fesziiltség linedrisan valtozik a frekvencia négyzetgyokének értékeivel,
mig ezen tartomanyon kiviil a mért jel egy telitési szakaszba 1ép 4t.

A legtobb élelmiszer viszonylag nagy nedvességtartalommal rendelkezik, igy az élelmi-
szerek hétani paramétereinek egyik jelentSs befolydsoldja az élelmiszerek viztartalma
(Saad és Scott 1996). Ugyanakkor az egyéb OsszetevSk, mint a zsir, illetve olajtartalom is
jelent&sen befolyésolja az élelmiszerek hétani tulajdonsédgait (Sablani és Rahman 2003).
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Az élelmiszereket, eredetiiket illetGen alapvetSen két csoportba sorolhatjuk: az dllati és
novényi eredetd élelmiszerek. Az éllati eredetd élelmiszerek egyik jelentds csoportjat a tej
és tejtermékek alkotjdk. Ilyen termékek hétani tulajdonsdgainak vizsgalataval Dadarlat
et al. (1996b) foglalkoztak. Egy masik nagy csoportot alkotnak a husok, illetve hispépek.
Minden olyan esetben, amikor termikusan j6 a kapcsolat a szenzor és a minta kozott az ilyen
termékek hétani tulajdonsdgai kivdldéan tanulményozhatdk (Dadarlat et al. 1998a).

A novényi eredeti élelmiszerekhez tartoznak a kiilonb6z6 ndvényi olajok, mustar, ketchup,
margarin, zoldség-, illetve gyiimolcspépek. Ezek a kolloid rendszerek is vizsgdlhatok foto-
piroelektromos médszerekkel, és a kapott htani paraméterek j6 egyezést mutatnak a mas
modszerekkel meghatdrozott értékekkel (Dadarlat et al. 1996a, Dadarlat et al. 1997).
Az aldbbiakban bemutatunk egy inverz konfiguracioban miikodd elrendezést, amellyel
mind novényi, mind 4llati eredetd termékeken végeztiink méréseket. Az ismert efftizivitasa
mintdkat 0sszehasonlitottuk az dltalunk mért értékekkel, mig az ismeretlen efftizivitdsd

mintdkndl célunk volt ezen érték meghatdrozasa és kozlése.

A MODSZER ELMELETI HATTERE

A fotopiroelektromos rendszereknél a szenzor egy piroelektromos félia. Ennek a folia-
nak mindkét feliilete fémmel van bevonva. Ha a félia polarizdlédik, akkor a feliiletén
polarizacids toltések jelennek meg. Ezt az dllapotot a polarizacids toltések kimutatasaval
lehet detektdlni. Amennyiben a piroelektromos féliat melegitjiik, akkor a polarizacios
toltésstirtiség a piroelektromos effektus miatt megvaltozik. A melegitést végezhetjiik oly
mdédon, hogy a piroelektromos félia feliiletét modulélt 1ézerrel vilagitjuk meg. Ebben az
esetben a moduldlt 1ézernyaldb a piroelektromos folia feliiletén elnyel6dik és az igy kelet-
kezett h6 melegiti fel a félidt. Az inverz médszer esetén a foliat alulrdl vilagitjuk meg, mig
amintét a folia feliiletére helyezziik. A 1ézer energidjanak tokéletesebb elnyelése érdekében
a folia also feliiletét be kell feketiteni, ez nem csak a fény abszorpciéjanak hatékonysagat
noveli, hanem az abszorpci6 a beérkezd fény hullamhosszatdl is fliggetlen lesz. Az effektus

sordn a mintaban keletkezett hdmérséklet (Tx) a kovetkezGképpen irhaté le:
Tk = TO + Tdc + Tac (1)

ahol Ty a kornyezeti h6mérséklet, T.c a modulacié kovetkeztében a hdmérséklet valtozo
komponense, Tqc pedig a hémérséklet allandé komponense, amely fligg a szaggatas frek-
vencidjatdl és a szenzor geometridjatol is ( Marinelli et al. 1992).

Ha egy ilyen piroelektromos félia két feliiletére elektrédokat kapcsolunk és a piroelekt-
romos folidt — a fent leirt médon — melegitjiik, akkor a piroelektromos félia két feliilete
kozott toltések dramolnak, azaz egy polarizaciés dram jon létre. A polarizacids dramot a
kovetkezd Osszefiiggés irja le:

= A3 )



14 Szafner G. — Bicanic D. — Déka O.:

ahol At az dramlas ideje, AQp pedig a polarizacids toltések mennyisége, mely a kovetkezd
Osszefiiggéssel irhato le:

AQy=Aqgp - A ©)

o

ahol Aqp a polarizacids toltésstrség valtozasa, az A pedig a piroelektromos félia felii-
lete. Mivel a piroelektromos féliat modulalt 1ézernyaldbbal vilagitjuk meg, igy a létrejott

o

toltésstrtség valtozasa is a modulaciés frekvencidval azonos frekvencidji peridédussal

2

jelentkezik. Ez a toltéssiirtiség véltozas egy ugyanilyen frekvencidju fesziiltségvéltozast hoz

P

1étre, amelyet fazisérzékeny (lock-in) erdsitGre kapcsolva, az adott frekvencidn, fazisban
felerdsitett jelet kapunk. A fazisérzékeny erdsitd lehet6vé teszi, hogy a viszonylag magas
hattérzajjal terhelt mért jelbdl is j6 jel/zaj viszonyu eredményeket kapunk. Az igy kapott
jelbdl relativ vizsgdlati modszer alkalmazdsaval, tetszGleges minta héeffuzivitas értéke
meghatdrozhato.

Az effiizivitas egy olyan h6tani paraméter, amely az adott minta hévezetési tényez§jéz6l,

2

fajlagos h6kapacitdsatdl és stirtiségétdl a kovetkez&képpen fiigg:
e = (ikp-c)” (4)

itt k a h6vezetési tényezd, p a stiriség és c a fajlagos hékapacitas. Az effizivitas az anyagok
termikus ellendllasét jellemzi, azaz az anyagnak azt a képességét, hogy hdenergiat cserél
a kornyezetével, vagy masképpen megmutatja azt, hogy az anyagok feliiletén bekovetkezd
hémérsékletvaltozas hogyan jut az anyag belsejébe. Mindezeken tudl azért is fontos para-
méter, mert mds fizikai paraméterekkel kombindlva teljesebbé teszi az anyagok termikus
jellemzését.

A relativ mérési moédszer lényege (Dadarlat et al. 1996b), hogy egy ismert héeffuzivitasd
anyag (rendszerint desztillalt viz) fotopiroelektromos jelét mérve meghatdrozzuk a minta
effizivitdsi — de az ugyanazzal a IPPE mérérendszerrel mért — minta IPPE jelére is. Ennek
alapjan a kovetkez§ Osszefiiggésbdl meghatarozhatjuk az ismeretlen minta effizivitasat:

e Vr

€5 =
Vs

®)
ahol e, es, valamint V;, V; a referencia minta és a vizsgalt minta effizivitds értékeit, illetve
a mért IPPE jel amplitiddjat jelentik.

ANYAGOK ES MODSZEREK

A vizsgalt mintak kivétel nélkiil kereskedelmi forgalomban kaphaté novényi és allati
eredet( élelmiszerek voltak. A novényi eredetd mintakat bor, bébi ételek, oliva- és napra-
forgdolajok, ketchup, mustar jelentették, mig az dllati eredet( termékeket tejfolok, majonéz,
kefirek, méz és joghurt képviselték. A mintdkat a méréseket megel6z6en mechanikus
keveréssel homogenizaltuk, ezen kiviil semmilyen mikrobioldgiai vagy kémiai kezelést

nem végeztiink, azaz a mérések nem igényelnek minta el§készitést.
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A fentiekbdl kovetkezik, hogy a kisérleti berendezésnek tartalmaznia kell egy intenziv
fényforrast, valamilyen modulacids technikat, mintatart6t és mérGkamrat, valamint a mért
jel rogzitését végzd technikat. Ennek megfelelGen az dltalunk alkalmazott mérérendszer
vazlatos elrendezését mutatja az 1. dbra.

1. dbra Az effizivitds meghatdarozasahoz alkalmazott
IPPE mérGrendszer sematikus dbrdja

Figure 1. The experimental arrangement for the measurement
of thermal effusivity by IPPE method
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modulatorvezérlg >
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Fényforrasként egy Melles Griott 05-LHP-141 Helium-Neon 1ézert alkalmaztunk. A
lézernyaldb atmérdje 1,5 mm, divergencidja 2,0 mrad. A polarizaciéja 1000:1 és a telje-
sitménye 3,6 mW. A lézernyaldbot egy akuszto-optikai modulator (Isomet Co., Model
1205-603D) segitségével moduldltuk, amelyet a fazisérzékeny erdsitd TTL jele vezérelt.
A modulélt nyaldbot egy siktiikor vetitette a PPE félia (polyvinylidenedifluoride, PVDF)
befeketitett also feliiletére. A mintat a folidra helyezziik, ami elvezeti a h6t a f6lidrol, azaz
megvéltoztatja a félidn mérhetd fesziiltséget, amely a fazisérzékeny erdsitre (Stanford
Research, SR-830) keriilt. Ez utébbi soros porton keresztiil kapcsolddott egy szamito-
géphez, amely az adatfeldolgozdst végezte.

Az IPPE detektort mutatja a 2. dbra. A polivinilidénfluorid (PVDF) félia befeketitett
als¢ feliiletére érkezik a modulalt 1ézernyaldb. A félidn egy epoxi gyantdbdl késziilt, kb.
1 cm 4atmérdjd, gytrd biztositja, hogy a folyékony mintdk ne tudjanak szétfolyni és igy
a minta ,,mozgdsa” nem zavarja a méréseket. A méréshez sziikséges minta mennyisége
0,5 cm?3 volt.
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2. dbra Az TPPE detektor
Figure 2. The schematic view of the IPPE detector
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A méréseket 0,5 Hz modulacids frekvencidn végeztiik, mert ezen a frekvencian a félidn
mért jel a frekvencia négyzetgyokének linedris tartomdnydba esik, tovdbba a rendszer
jel/zaj viszonya is kedvezd.

Minden minta esetén harom, egymadstol fiiggetlen mérést végeztiink. Egy mérés sordn a
szamitégép 256-szor olvasta ki az erdsité megfelelS csatorndjat és ezek dtlaga jelentette a
mérés eredményét. A mintacserék sordn a foliat el6szor desztillalt vizzel, majd alkohollal

tisztitottuk meg.

EREDMENYEK

Meéréseink els6 1épéseként a desztillalt vizen mért amplitidoé értékeket hatdroztuk meg. A

;;;;;

/////

A desztillalt viz effizivitas értéke jol ismert és szamos publikdcioban megtaldlhato, e, =
1580 Ws”m2K-1. A kapott effizivitds értékek szempontjabdl alapvets fontossagu, hogy
a mért IPPE amplitidok linedrisan fiiggjenek a moduldcids frekvencia négyzetgyokétsl,
ellenkezd esetben ugyanis az effektus telitédik és helytelen eredményeket kapunk. A
helyes frekvenciatartomany megvalasztdsdhoz meghatdroztuk a 0,1-2,0 Hz frekvencia-
tartomanyban a desztillalt viz IPPE amplitiddjanak fliggését a frekvencia négyzetgyokétsl.
Annak igazoldsdra, hogy ez a linearitds nem csak a vizre teljesiil, a 3. dbra a ketchupra
kapott frekvenciafiiggést is mutatja.

A kordbban felsorolt mintdkon, a kivdlasztott frekvencidn (0,5 Hz) harom fiiggetlen
mérést végeztiink. A tipikus IPPE jel 100 és 200 uV kozott volt a rendszerben a vizsgalt
mintdkon. A hiarom fiiggetlen mérés atlagabdl, valamint a desztillalt vizre mért jelbdl és
zivitasat. A kapott értékeket az /. tdbldzat mutatja, amely tartalmazza a harom mérésbdl
kapott sz6rds értékeit is.
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3. dbra. A desztillalt vizen (#) és a ketchupon (0) mért IPPE jel
a frekvencia négyzetgyokének fiiggvényében

Figure 3. The magnitude of the measured IPPE signal from destilled water (¢) and
tomato ketchup (o) plotted as a function of the square root of the modulation frequency
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1. tdbldzat A kiillonbozd élelmiszerek effuzivitas értékei

Table 1. Thermal effusivity of various foods

Mintak (1) Meért effazivitas Irodalmi effizivitas
(Ws”m2K-1) (2) (Ws”m-2K-1) (3)

Tejfol 20% zsirtartalommal (4) 1521 =11 1462(Dadarlat et al. 1996b)
Tejfol 10% zsirtartalommal (5) 1623 10
Ketchup (6) 140537 1457(Dadarlat et al. 1996b)
Mustar (7) 1376 +35 1527(Dadarlat et al. 1996b)
Majonéz 27% zsirtartalom (8) 1502+13 869 (Bicanic et al. 1992)
Majonéz 80% zsirtartalom (9) 739+3
Kefir (10) 1481 +4 n.a.
Kaukdzusi kefir (11) 1519 +7 n.a.
Natur joghurt (12) 1481 +8 n.a.
Vegyes virdigméz (13) 135145 1088-1380"(Dadarlat et al. 1998b)
Bor (14) 1544+16 n.a.
Olivaolaj (15) 539+7 621(Dadarlat et al. 1996b)
Napraforgdolaj (16) 525+2 667(Dadarlat et al. 1996b)
Bébi étel (Gszibarack, alma, banan) (17) 170016 n.a.
Bébi étel (sargarépa) (18) 1802+31 n.a.
Bébi étel (siitdtok almaval és sargarépdval) (19) 1907+16 n.a.

n.a.: nincs adat, "az értékek fiiggnek a méz tipusatol és viztartalmatol

(1) the test samples, (2) experimental values for thermal effusivity, (3) literature data for thermal effusivity, (4) sour
cream with 20% fat, (5) sour cream with 10% fat , (6) ketchup, (7) mustard, (8) mayonnaise with 27% fat, (9) mayonnaise
with 80% fat, (10) kephir, (11) caucasian kephir, (12) yogurt, (13) mixed honey, (14) wine, (15) olive oil, (16) sunflower
oil, (17) baby food (peach, apple, banana) (18) baby food (carrot), (19) baby food (pumpkin, apple and carrot)

n.a.: no data available, *: values depend on the type of honey and its moisture content
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Jol lathatd, hogy a nagy zsir-, vagy olajtartalommal rendelkezé mintdk effizivitdsa jéval
kisebb, mint az altaldban nagy viztartalommal rendelkezé mintaké.

A kapott eredményeket 6sszehasonlitottuk az irodalomban megtaldlhaté effuzivitds
értékekkel (mdr, amelyik termék effizivitdsa ismert) €s lathat6, hogy a jelentds eltérések
nincsenek.

KOVETKEZTETES

A kisérleti berendezés alkalmas a kiilonboz6 élelmiszermintak effizivitds értékeinek gyors
és pontos mérésére, mind optikailag 4tlatsz6 mind atldtszatlan mintdk esetében. A mérések
alkalmazhat6ak minden olyan esetben, amikor a szenzor és a minta kozott 1évé termikus
kapcsolat jo, azaz a hatarrétegnek jo a hévezetése, ezdltal szdmos élelmiszer termikus
adata meghatdrozhat6. A kiilonboz6 élelmiszerek effuzivitds értékei kozott szignifikans
kiilonbség mutatkozott, ami az élelmiszerek eltérd osszetételének, valamint szerkezetének
elkiiloniteni, egyrészt azokat a mintakat, amelyek meghatarozé (60% vagy tobb) viztarta-
lommal rendelkeznek, mint pl. tejfolok, kefirek, joghurtok, ketchup, bor; masrészt a nagy
zsirtartalommal, vagy olajtartalommal rendelkez6 mintdkat, azaz napraforgdolaj, olivaolaj,
majonéz. A harmadik csoportba a bébiételek sorolhatdk, amelyek effiizivitdsa jelentGsen
meghaladja a nagy viztartalmu élelmiszerek effizivitasat. Ez utébbi tény valészintileg a
bébiételek dllaganak, szerkezeti tulajdonsdgainak koszonhetd.

Kapott eredményeinket 6sszehasonlitva az irodalomban taldlhaté értékekkel, a kovetkezGk
allapithat6k meg:

— eredményeink nagysdgrendileg megegyeznek az irodalomban talalt értékekkel,

— néhdny esetben (tejfolok, majonéz), amikor jol lathatéan a zsirtartalom jelentGsen be-
folyasolja az effuzivitds értékét, az irodalmi adatok a mért értékeink tartomdnydba
esnek,

— ketchup €s mustar esetén az eltérés nem jelentGs, de nagyon sokféle termék van ke-
reskedelmi forgalomban, ezért bizonydra nem azonos termékekrdl van sz, azaz az
Osszetevlk és azok ardnya biztosan eltér, ami a kiilonbséget okozza,

— jol lathato, hogy a zsirtartalom novekedése jelentdsen csokkenti az effizivitds értékeket.
Az effizivitds ilyen gyors mérése, tovdbbi hdtani paraméterek meghatarozdsara is lehetd-
séget kinal, ha figyelembe vessziik az e = (icp-¢)”2 = k/(o)2 = p-c-(o)”> Osszefliggéseket,
ahol o a h4diffazivitds. Ez a tény tovdbb noveli a mddszer jelentdségét.
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Thermal effusivity of some foods determined
by the photopyroelectric method
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SUMMARY

The inverse photopyroelectric technique, a relatively new method for non-destructive and
rapid determination of thermophysical properties (in particular thermal effusivity at the
room temperature) of foods, is described and applied to several commercially available
foods. The effusivity appears to be strongly influenced by the amount of water and fat
present in the product. The high fat content decreases the effusivity, while the effusivity
of water rich products approximates the effusivity of a pure water. Effusivity of some
foods (milk product, baby foods, wine) was determined at first in literature. The other
experimental values compare fairly well to literature data if available. The knowledge of
thermal effusivity combined with additional measurements might also assist in assessing
the information about other thermophysical properties.

Keywords: inverse photopyroelectric method, thermophysical properties of foods, thermal
effusivity, water-fat system.
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Analyzing certain characteristics of municipal solid waste
generation in the process of waste management

ZOLTAN SZIRA — GYORGYI GABRIELNE TOZSER

Szent Istvan University
Faculty of Economics and Social Sciences
Godolls

SUMMARY

Based on the regulations of Act XLIII/2000 on Waste Management to implement the
strategic objectives and targets in the Act for the prevalence of the basic waste management
principles a National Waste Management Plan IT will be worked out and then accepted by
the Parliament as part of the National Environmental Protection Programme.

On the basis of the national plan the administrative bodies of environmental protection in
accordance with the regional settlement and development programmes make a regional
waste management project with the inclusion of the regional, local authorities, and other
authorities concerned as well as the non governmental organisations for environmental
protection.

In our research we analyze the correlation between municipal solid waste per capita and
urbanisation level. We have conducted similar examinations calculating the correlation
of correlation of municipal solid waste per capita and population density, furthermore the
correlation between municipal solid waste per capita and income. The study was carried
out on a micro region level.

Our analysis can help determine the framework conditions and factors that influence
waste generation, and therefore should be taken into consideration when designing waste
policies

Keywords: municipal waste, waste generation, regional differences, analysis, correlation.

INTRODUCTION AND REVIEW OF LITERATURE

From the various waste categories our research focuses on the problems of municipal waste
generation. Municipal solid waste is a solid one deriving from the households, public areas
and a form of waste similar in nature and composition to that of household waste as they
can be managed together.
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Removal of the link between waste generation and economic activity has a significant
role in helping to meet the objective of reduced waste generation. In the 1990’s waste
generation increased at a greater rate than economic growth. The amount of waste generated
in European countries belonging to the OECD increased by an estimated 10% between
1990 and 1995, while GDP increased by only 6.5% (EEA 1999).

In the member states of the European Economic Area (EEA) de-linking of municipal waste
generation from household expenditure was occurring in certain countries from 1984 to
1998. Germany, the Netherlands and Iceland showed successful de-coupling of municipal
waste generation from economic activity, while other countries such as Portugal, Greece,
France, Spain, Denmark and Sweden made not much progress. Household expenditure,
however, is not an optimal parameter for comparison purposes as municipal waste includes
commercial waste as well (EEA-ETC/W 1999).

Although some de-linking from economic activity occurred in the 1990s for municipal
waste, the majority of EEA member countries were away from meeting the EU fifth
environmental action programme target of stabilising municipal waste generation at 300
kg per capita by 2000. The Sixth Environment Action Programme (2002-2012) defines
the EU’s key environmental objectives. One of the goals is to decouple resource use and
waste generation from the rate of the economic growth. The programme also targets a
significant reduction in the volumes of waste generated through waste prevention initiatives
and a significant reduction in the quantity of waste going to disposal. It further supports
reuse and aims to reduce the level of hazard, giving preference to recovery and especially
recycling, making waste disposal as safe as possible, and ensuring that waste for disposal
is treated as close as possible to its source ("4R”-strategy)

According to the Waste Framework Directive (2008/98/EC), the European Commission
will propose measures to support waste prevention activities, e.g. by setting prevention
and decoupling objectives for 2020. Also by 2020, at least 50% of waste materials from
households and possibly from other origins must be recycled or prepared for re-use. The
minimum target calculated for construction and demolition waste is 70% by 2020.

On average the European citizen generated 10% more waste in 2008 than in 1997. The waste
volume grew even faster (11.5%) in the EU-15 Member States. The aggregated figures show
considerable differences among Member States (Figure 1.). Whereas the Czech Republic
generated less than 300 kilograms of municipal waste per inhabitant, Denmark exceeds 800
kilograms per capita. Some Member States have experienced exceptionally high growth rates
over the past years and others have experienced a considerable decrease (Eurostat 1999).
Interestingly, although ten of the EU-12 Member States have enjoyed relatively rapid
economic growth over the period, municipal waste generation has fallen or increased by
less than 2% in five of those countries. There are several possible reasons for the decrease:
some biowaste may have been reused as animal feed, some combustible waste may have
been used as fuel in individual households due to increasing coal prices. Furthermore, the
gradual introduction of weighbridges at the landfills has provided more reliable information
as previously the amounts of municipal waste were estimated according to the volume,
which may have led to an overestimation of the mass. In 18 Member States, however,
growth in waste generation was above average. The difference in the volume of waste
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generation is significant between the EU-12 and the EU-15 member states. While an EU-15
citizen generated 540 kg on average in 2004, this figure is only 335 kg in the case of an
EU-12 citizen. In general Member States have difficulties in preventing the generation
of municipal waste, mainly because of increased consumption. Nonetheless, according
to Ventour (2008) there is potential for preventing biowaste from households, especially
in wealthier parts of Europe. Alwast et al. (2008) has analysed the waste generated by
selected waste streams in the EU-27 and estimated the potential for recovery. The amount of
biodegradable waste generated totalled 87.9 million tonnes. Around 67% of this waste was
from municipal sources and the remaining 33% was from the food industry and services.
37% of biodegradable waste was recovered but the picture varied across the EU and the
authors concluded that the countries’ recovery potential was between 31% and 98%.

Figure I. Municipal waste generated in the EU 1997-2008
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Waste generation reduction is the ultimate objective of any social policy targeted towards
waste flows. When designing waste management policies there are certain factors we
should concentrate on. First, population density is likely to positively impact on waste
generation. Only economies of scale spurred by urbanisation could invert the trend and
reduce collection where density is higher. Household related features may matter at such a
level. In fact, we expect that the larger the size of households, the less is waste generated per
capita. Nevertheless, even a positive link could be plausible in case collection schemes and
waste management at home level (composting) is poorly developed on average. Accordingly,
more single households should drive waste generation up. Economic and demographic
factors play an important role in the generation and management of municipal waste. An
econometric analysis Mazzanti and Zoboli (2008) conducted for the EU-25 Member States
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covering the years 1995-2005 tried to explore the causes of waste generation. First of all,
the analysis finds no absolute decoupling of municipal solid waste (MSW) generation and
consumption per capita. Contrary to earlier analyses on the subject, however, there is now
evidence of a relative decoupling, i.e. MSW generation is growing more slowly than income.
The new Member States seem to have expressed a larger relative decoupling. In addition,
the analysis concludes that high population density and urbanisation result in more waste
generation and that richer and more services-oriented economies produce more municipal
waste. However, insufficient coverage of waste collection systems can have a significant
impact on the accuracy of data on the amount of waste collected.

The general regulation of waste management in Hungary is nearly identical with the
strategy of the European Union, which is not surprising as the harmonisation of the legal
system was a prerequisite for the accession (Baranyai 2008a). The amount of municipal
solid waste (MSW) (Figure 2.) slightly increased between 2000 and 2007 in Hungary
(ETC/RWM 2008). The reasons lying behind can be the usually unfavourable changes
in consumer behaviour patterns and the widening range of municipal waste management
services (making it mandatory, the growing number of residences included, extending
it to holiday homes). There have been steps to encourage the use of recycled packages
and although legal regulations help the sale of refundable products, their production has
significantly been decreased (Hungarian Ministry of Environment and Water 2004).

Figure 2. The amount of municipal solid waste produced in Hungary
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The Waste Management Act has forced local governments to establish public services for
municipal solid waste treatment and made the producers of municipal waste (owners of real
estates) use these services. Ensuring public services of such kind has already taken place
in almost all settlements with the exception of some very tiny ones with low population.
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The proportion of real estates involved in regular waste transportation has increased from
85.1% in 2000 to 92.4%. Real estates not involved are primarily cottages, building with a
closed garden and holiday homes (Hungarian Statistical Yearbook 2009).

Analyzing the indicators between MSW and GDP we can state that the amount of waste
generated is generally on the rise and its extent followed the formation of income greatly
affecting consumer consumption patterns. A 2 per-cent rise of income results in a 1 per-cent
growth in waste generated on the average. It is interesting to note that during the years of
decreasing or stagnating income waste generation was also moderate. (Figure 3.).

Figure 3. Trends of MSW generation, GDP and income in Hungary
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MATERIAL AND METHODS

In our research we wanted to examine the connections of various indicators on the micro
region level. This analysis can help determine the framework conditions and factors
that influence waste generation, management and disposal and therefore must be taken
into consideration when designing waste policies. Similar researches have been done by
Baranyai (2008b) concerning the South Transdanubia region.

By using the regional statistical database of the Central Statistical Office we have examined
if there is a correlation between the amount of waste per inhabitant and the population density
per micro-region in Pest county in 2008. By assuming that the volume of municipal solid
waste per capita is relatively higher in the city we have been searching a correlation between
the amount and the extent of urbanisation of the micro-region, which was determined by
proportioning the number of the city-dwellers to that of the micro-region.
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We have also had a closer look at the relationship between the volume of municipal solid
waste per capita and the personal income tax per capita by considering the thesis according
to which consumer patterns change due to higher income and it results in more waste. To
verify the above mentioned We have calculated the Spearman rank correlation coefficients
(rs) to analyse the connections above.

Pearson Correlation, Spearman rank correlation, ANOVA, SPSS 13.00 programme package
and Microsoft Excel were used to process and evaluate statistical data.

RESULTS AND DISCUSSION

In the first step in our research we have calculated the correlation between the amount
of municipal solid waste per capita and urbanisation level. In our calculations the higher
percent of urbanisation level means the greater number of towns located in certain micro-
region. To highlight the correlations, we have used tables like Table 1.

Table 1. Calculation of rank correlation between the amount of MSW and
urbanisation in Pest county

The rank of micro-regions based on the | The rank based | The rank of micro-regions
amount of municipal solid waste per capita | on the extent of based on urbanisation
kg/person, 2008 urbanisation
1 | Budaors 460.6 4 1| Dunakeszi 75%
2 | Dunakeszi 447.6 1 2| Erd 50%
3 | Aszéd 438.1 10 4 | Budaors 40%
4 | Szentendre 381.6 9 4| Gyal 40%
5 | Cegléd 374.8 8 4| Monor 40%
6 | Godolls 3743 6| Réckeve 35%
7 | Réckeve 364.0 6 7| Go6dolls 33%
8 | Viac 352.6 13 8| Cegléd 27%
9 | Szob 338.9 14 9| Szentendre 23%
10 | Erd 326.2 2 10| Aszéd 22%
11 | Gyal 3244 4 11| Dabas 20%
12 | Veresegyhdz 320.3 12 12| Veresegyhdz 13%
13 | Pilisvorosvar 304.7 15 13| Viac 11%
14 | Monor 301.3 4 14| Szob 8%
15 | Dabas 272.8 11 15| Pilisvorosvar 7%
16 | Nagykata 193.1 16 16 | Nagykata 6%

rs= 0.444118, P < 0.1; the correlation is weaker than average and significant on a 10% level

The correlation is not too strong so based on these data urbanisation is not in a strong
correlation with the waste generation habits of the inhabitants. The correlations between
the other indicators can be seen in Table 2.
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Table 2. The result of correlations among MSW, personal income tax and density

Spearman’s Ml.llll(:lpal Personal income tax | Population density
rho solid waste er taxpayer, HUF erson/km?
kg/person P payer; P
Municipal solid waste, Corre%a?lon 1,000 0421 0.309
kg/person Coefficient
Sig. (2-tailed) . 0.105 0.244
Personal income tax | Correlation
Sk
per taxpayer, HUF | Coefficient 0421 1.000 0.862(*%)
Sig. (2-tailed) 0.105 . 0.000
Population density, Correlation st
person/km? Coefficient 0.309 0.862(*%) 1.000
Sig. (2-tailed) 0.244 0.000

As we can see from the results, there is a significant correlation between the population
density per micro-region and the personal income tax per taxpayer (rs= 0.862, P <0.01).
The strength of this correlation is of further concern but this is not the subject of the
present examination. The correlations between the amount of municipal solid waste per
person and the other factors of the table cannot be regarded significant, however as Sig.
(2-tailed) exceeds 10% everywhere.

To carry out further examinations we have also included the micro-regions of two counties
of the Northern Great Plains, namely Hajdd-Bihar and Szabolcs-Szatmar-Bereg. We have
chosen these two counties because regarding their size, there is no considerable difference
compared to Pest county, their population density is half that amount and, at the same
time, the average ratio of the registered unemployed is three and five times higher than
the values of Pest county, respectively. Table 3. presents the descriptive statistics of the
indicators of the three counties.

From the last column of the table we can see that except the number of taxpayers per 1000
persons in case of all the indicators there is a very high changeability between the micro-
regions of all the three counties. The reason for this, in many cases, can be the fact that in
the case of certain indicators in a micro-region neighbouring a city are 7-10 times bigger
that the other similar indicators of the other micro-regions in the county. The most striking
one in the case of both counties of the Northern Great Plains is the number of commercial
outlets, where the value of the CV% is above 100%. Another striking indicator is the CV%
value of the population density where explanation also lies in the great differences between
the data of the Debrecen micro-region with 422 person/m2, Polgar with 36.6 person/m?2,
Nyiregyhédza with 266.2 person/m? or Zdhony with 134.6 person/m? and Vasarosnamény,
the most densely populated one with 53 person/m?2.

In the other part of the examination we have also examined whether the mean data of
the micro-regions typical of the counties in case of the variables in the table above differ.
ANOVA examination was carried out for each variable separately. Due to the constraints
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of space, not all the six ANOVA tables and the attached Multiple Comparisons tables can
be published now so that is why we have to concentrate only on the important information
necessary for drawing conclusions as presented by Table 4.

Table 3. Calculations regarding the selected counties

Micro-regions N SUM Mean S.t d'. CV %
Deviation
Municipal solid waste, | ¢ 5576 348.50 6799 | 19.51
kg/person
Number of commercial
16 16171 1010.69 506.51 50.12

Pest county | outlets

Personal income tax per
taxpayer, HUF

Number of taxpayers
per 1000 persons
Population density,

16 | 6927039 | 432939.94 | 140036.09 32.35

16 6984 436.50 18.37 4.21

16 4135.3 258.46 208.29 80.59

person/km?
Area, km?2 16 6391 399.44 279.75 70.04
Municipal solid waste, | ¢ 2385 | 26500  6152| 2322
kg/person
Hajdg-Bihar | \umber of commercial | 8265 918.33| 1107.27 | 120.57
outlets
county b T :
crsonatmeome X per) g 12096208 | 232912.00| 71489.87 | 30.69
taxpayer, HUF
Number of taxpayers
9 3627 403.00 41.22 10.23
per 1000 persons
Population density,
9 898.9 99.88 12240 | 122.55
person/km?
Area, km?2 9 6212 690.22 261.97 37.95
Municipal solid waste, |, 3755 312.92 94.06 | 30.06
kg/person
Szabolcs- Number of commercial 12 9352 779.33 82746 | 106.18
Szatmar-Bereg | outlets
county Personal income tax per

taxpayer, HUF 12 | 2641797 | 220149.75| 54609.36 24.81

Number of taxpayers
per 1000 persons
Population density,
person/km?

Area, km? 12 5938 494.83 164.33 33.21

12 4314 359.50 33.00 9.18

12 1170.4 97.53 59.15 60.65
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Table 4. Multiple comparisons
(I) County J) County Mean Std
Dependent Variable code of code of Difference : Sig.
q 3 q q Error
micro-regions | micro-regions (I-J)
2 83.50(*) | 31.71202 | 0.013
Municipal solid waste, 1
kg/person 3 35.58 | 29.06455 | 0.229
ANOVA result 1 -83.50(*) | 3171202 | 0.013
(F=3.49; P <0.05) 2
3 —47.92 | 33.56085 | 0.162
2 92.35 | 328.9247 | 0.781
Number of commercial 1
outlets, 3 231.35 | 301.4645 | 0.448
ANOVA result I ~92.35 | 3289247 | 0.781
(F=0.295; P=0.747) 2
3 139.00 | 348.1012 | 0.692
*k
Number of personal ] 2 200027.93(*) | 43339.11 | 0.000
income tax per taxpayer, 3 212790.19(*) | 39720.95 | 0.000
HUF
ANOVA result 5 1 —200027.94(*%) | 43339.11 | 0.000
(F= 1878, P <0.01) 3 12762.25 | 45865.80 | 0.783
2 33.50(%) 12.51 | 0.011
Number of taxpayers per 1 )
1000 persons 3 77.00(*) 11.46 | 0.000
ANOVA result 1 -33.50(%) 12.51 | 0011
(F=22.56;P <0.01) 2
3 43.50(%) 13.24 | 0.002
2 158.58(*) 64.28 | 0.019
Population density, 1 B}
person/km? 3 160.92(%) 58.91 | 0.010
ANOVA result I ~158.58(*) | 64.28 | 0.019
(F=4.88; P <0.05) 2
3 2.34 68.03 | 0.973
2 —290.78(*) 101.56 | 0.007
1
Area, km? 3 -95.40 93.08 | 0.313
ANOVA result
(F=4.101; P < 0.05) 5 1 290.78(*) 101.56 | 0.007
3 195.39 107.48 | 0.078

* the mean difference is significant at the 0.05 level
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From the first column of the table we can calculate the F quotient of the ANOVA calculation,
which is the proportion of BETWEEN GROUPS and the MEAN SQUARE OF WITHIN
GROUPS and the significance level of the probability of the F trial. In case of all variables
when the value of P is lower than 0.05, the result of the ANOVA examination is significant,
which suggests that there is a deviation between the average values of the counties. To
decide the concrete mean values, we have chosen the LSD (Least Significant Difference)
test among the post-hoc ones.

Table 5. Calculation of correlations in the selected counties

Municipal Personal Personal
solid waste | income tax | income tax
kg/person | per taxpayer | per taxpayer
HUF HUF
Municipal solid Pearson Correlation 1 0.485 0.287
waste, Sig. (2-tailed) 0.057 0.281
kg/person N 16 16 16
Pest P I Pearson Correlation 0.485 1 0.593(*)
t.
county | oonaimeOMetax fgi "o tailed) 0.057 0015
per taxpayer, HUF
N 16 16 16
Population densi Pearson Correlation 0.287 0.593(%) 1
t t
opuiation Gensitys I'eio " (2-tailed) 0.281 0.015
person/km?2
N 16 16 16
Municial solid Pearson Correlation 1 0.676(*) 0.44
anietpa’ sot Sig. (2-tailed) 0.046 0.236
waste, kg/person
. 9 9 9
I-]I;]hdu— P L Pearson Correlation |  0.676(*) 1 0.881(**)
t.
that | FEISOnat ICOme X I i " 7 tailed) 0.046 0.002
county | per taxpayer, HUF
N 9 9 9
Population densi Pearson Correlation 0.44 0.881(**) 1
t ty, - -
OpUIAHOn CenSLY: T'Sie. (2-tailed) 0.236 0.002
person/km?2
N 9 9 9
Municioal solid Pearson Correlation 1 0.465 0.279
Hepe S0 Sig. (2-tailed) 0.128 0379
waste, kg/person
Szabolcs- 12 12 12
Szatmar- ) Pearson Correlation 0.465 1 0.854(*%*)
Personal income tax [— -
Bereg Sig. (2-tailed) 0.128 0
per taxpayer, HUF
county N 12 12 12
Population densi Pearson Correlation 0.279 0.854(**) 1
t ty, - -
OpUiAtion Censily: T'sio (2-tailed) 0.379 0
person/km?2
N 12 12 12

* Correlation is significant at the 0.05 ) level (2-tailed)  ** Correlation is significant at the 0.01 level (2-tailed)
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The table compares the mean values of the certain pairs under the headings of the county
codes of I and J micro-regions. The most important information is hidden in the last
column marked as (Sig.) which shown the significance level of the t-test done in pairs.
Where this value is lower than 0.05, there is a significant difference between the examined
two mean values. Micro-regions were coded by counties: 1 = Pest, 2 = Hajdud-Bihar, 3 =
Szabolcs-Szatmar-Bereg county.

The evaluation of the table is easy when knowing the codes.

What is obvious is that based on the average number of commercial outlets in the ANOVA
examination there is no significant difference between the certain counties so this variable
is not so necessary to be dealt with. In the case of the other variables we can see that the
mean values of the micro regions in Pest county are significantly different from the averages
of both counties except the municipal solid waste and the area. There is no statistically
proven deviation in case of the two indicators mentioned above from the micro region
averages of Szabolcs-Szatmar-Bereg county. A significant difference could only be shown
regarding the number of taxpayers per 1000 persons between the mean values of the micro
regions of Hajdd-Bihar and Szabolcs-Szatmar-Bereg counties.

Among the variables examined so far further calculations were carried out with the
municipal solid waste kg/person, personal income tax per taxpayer HUF and population
density person/m2. By counting with their absolute value, a correlation was shown among
the variables. The Pearson Correlation was used in the calculations, which are presented
by Table 5.

Based on the data of the table there is a strong correlation in the two counties of the Northern
Great Plains between personal income tax per taxpayer HUF and population density
person/m?2 (r = 0.854, P < 0.01), (r = 0.881, P < 0.01). In Pest county this correlation is of
medium strength (r = 0.59, P < 0.05) and significant. We have found another very strong,
significant correlation in the table, which is between municipal solid waste kg/person and
personal income tax per taxpayer HUF in Hajdd-Bihar county (r = 0.676, P < 0.05).

CONCLUSIONS

We were not able to prove strong statistical correlation between the amount of MSW and
the level of income. Likewise, the correlation was not significant between urbanisation
and population density. The calculation proves the hypothesis according to which the cities
are ranked above their vicinity due to the fact that their functions (suburbs, areas to be
supplied) stretch beyond their borders. Thus we can see that those who generate waste in
the city are not definitely the city-dwellers who live there. This is further supported by the
fact that according to the census in 2001 almost six-tenths of the 417 thousand employees
in the county were not employed in their domicile. The importance of commuting is
expressed by the fact that regarding the settlements of Pest county 36% of the total number
of employees are commuters. Most of them travel between their homes and workplaces
in the areas close to the capital city. Among them the regions of Veresegyhdz and Monor
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are of great importance where almost seven-tenths of the employees work away from their
homes. More than six-tenths of those living in the Pilisvorosvar, Dunakeszi and Aszéd
micro-regions also commute. The proportion of those employed in their domicile exceeded
50% only in the regions of Cegléd, Dabas, Vac as well as Szob. The micro-regions of a
Budaors, Godollg and Pilisvordsvar have the greatest power of attracting workforce where
more than 40% of those employed are commuters. The role of commuting to work is the
slightest in the regions of Cegléd, Dabas, Nagykata and Monor where one-third or even
fewer number of those employed commute.

The correlations in case of the three counties examined can only partly show the
connections expected by formal logic, therefore these factors should not be over emphasized
when planning strategies.

We were aware of the shortcomings and deviations due to the artificial boundaries of
micro-regional organisations but it is an existing regional level by law to which statistical
data are also attached.

Income growth, urbanisation and an expanding service sector may all lead to more MSW
generation. Environmentally responsible behaviour by firms and households, the adoption
of waste recovery/reuse innovations and waste prevention policies can be among the drivers
that can reverse MSW growth in the future.

There is no evidence that more general national waste strategies have had a major effect
on MSW generation. Policies more specifically focused on waste prevention seem to be
necessary to achieve further waste reductions as economies grow.

A telepiilési szilard hulladék keletkezésének egyes jellemzdinek vizsgalata
a hulladékgazdalkodas tervezési folyamatdban

SZIRA ZOLTAN — GABRIELNE TOZSER GYORGYI

Szent Istvdn Egyetem
Gazdasagi és Tarsadalomtudomanyi kar
Godolls

A hulladékgazdalkodasrol sz616 2000. évi XLIII. torvény hulladékgazdalkodasi tervezés-
r6l sz616 rendelkezései alapjan a torvényben megfogalmazott stratégiai célkitlizések €s
megallapitott célok és az alapvetd hulladékgazdalkodasi elvek érvényesitésének érdekében
a Nemzeti Kornyezetvédelmi Program részeként Orszdgos Hulladékgazdalkoddsi Terv
kertil kidolgozasra, majd Parlament 4ltali elfogadésra.

Az orszagos terv alapjan a kornyezetvédelmi igazgatasi szervek a teriiletrendezési €s te-
riiletfejlesztési tervekben foglaltakkal dsszhangban teriileti hulladékgazdalkoddsi tervet

készitenek a teriileten 1évd, illetve miikodd helyi onkormanyzatok, érintett mas hatésagok,
érdek-képviseleti és kdrnyezetvédelmi tarsadalmi szervezetek bevondsaval.
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Tanulmanyunkban a telepiilési szilard hulladék egy fore juté mennyisége €s a telepiilések
varosias jellege kozotti 0sszefiiggést vizsgaljuk kistérségi szinten. Hasonlé szamitdsokat

2

végeztiink az egy fore juté hulladékmennyiség és a népstirliség, tovabba a lakossig jove-
delmi viszonyai kozott.

Vizsgalatunk segitségiil szolgdl az alapvetd feltételek és dsszefiiggések feltdrasaban, me-
lyek hatdssal vannak a hulladék keletkezésére és ezért a hulladékpolitikdk megalkotdsanal
ajanljuk figyelembe venni &ket.

Kulcsszavak: telepiilési hulladék, hulladék keletkezése, teriileti kiilonbségek, elemzés,
korrelacio.
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SUMMARY

The effect of the level of potassium and the type of the potassium fertilizer in soil on the
content of manganese, vitamin C, lycopene and 3-carotene in tomato fruit was studied.
An analysis of the manganese content by variants was carried out using a new extraction-
photometric method with Methyl Violet. Manganese (VII) forms an ion-association
complex with triphenylmethane dye Methyl Violet.

The experiment was carried out in eight variants at two levels of potassium fertilization,
as two sources have been tested- potassium sulphate and potassium nitrate. Leaf feeding
up with 1% KNOs solution was applied.

In connection with the positive action of manganese upon the vegetation and growth
of plants we studied the interrelation between the accumulated in the fruit of tomatoes
manganese and the quantity of antioxidants. The carried-out studies indicated that low
concentrations of manganese in the fruit of tomatoes exercise a positive influence upon
the accumulation of vitamin C, lycopene, 3-carotene. Hence the low content of manganese
in the fruit of tomatoes will not influence their nutritional properties.

The potassium fertilization increased the productivity of tomatoes. The yield and the
structure of yield (standard, nonstandard and general) were determined.

The results obtained indicated that in Marti cultivar the potassium nitrate has more
significant influence on the productivity of tomatoes.

Keywords: manganese determination, antioxidants, fertilization.

INTRODUCTION

In the last years agricultural science has been carrying out studies on manures (mineral and
organic) not only as a means of increase of yields, but as well as a means of a producing
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of agricultural products of high nutritious value. As yield and quality not always change
parallel, a higher significance attains the effect of manures on the nutritious value of the
production which is very important for health of man.

Lately the interest towards raw materials and foods increases. These materials and foods
are rich in antioxidants- vitamin C, 3-carotene, lycopene.

Literature review indicates that the studies on the influence of fertilization upon the
nutritious value of the production expand, as well as antioxidants and microelements. The
studies in this direction are current and indispensable, as the disclosed data until now for
the influence of nitrogen, phosphorus, potassium, growth regulator and bioproducts upon
the content of antioxidants are clashing and incomplete.

Vegetables are sources of a line of powerful antioxidants: lycopene, as well as vitamins A,
C, E. It has been proved that tomatoes are the main source of many nutritious carotenoids,
as well as lycopene. That’s why we directed our studies to the vegetable crop tomatoes.
On the other hand the influence of the fertilization as an element of the agricultural
technics upon the synthesis of antioxidants and the microelement manganese is complex
and practice. The effect of nitrogen and phosphorus on the content of lycopene and
manganese in the vegetable crop tomatoes, as well as the influence of the microelement
manganese upon the content of antioxidants in tomatoe fruits has not been established.
The formation of the plant mass depends on the manganese provision for the plants.
Manganese takes part in a number of important physiological and biological processes
in the nitrogen metabolism, photosynthesis, breathing and maintaining the needed
oxidation-reduction conditions in the cell. Manganese insufficiency leads to a considerable
accumulation of nitrates, disturbance in the protein synthesis in plants and illness to some
plants (Nason et al. 1952, Nicholas 1961, Heintze 1966, Bergmann and Neubert 1976).
The manganese content in the vegetables varies within a wide range (Kamburova and
Rankov 1996, Kamburova and Nikitova 1997, Kamburova 1997, Kamburova and Shabaan
1998, Kamburova 2001). Also the manganese insufficiency causes a decrease in Ca and
Mg contents in plants (Epstein 1961, Shkolnik 1974).

The aims of the present research were to study the effect of the level of potassium, the form
of the potassium fertilizer in soil on the content of manganese, vitamin C, lycopene and
[B-carotene in the fruit of tomatoes and to establish the manganese content in the fruit of
tomatoes using a new extraction-spectrophotometric method with Methyl Violet (M V).

MATERIALS AND METHODS

The experimental work was carried out on a too leached meadow-maroon soil in the trial
field of Vegetable Crops Research Institute — Plovdiv with the tomato cultivar Marti.
Variants of the experiment:

1. Basic fertilization + Ny, 2. Fertilization with Kg (K2SQOy), 3. Fertilization with Kig
(K2S0y4), 4. Fertilization with K24 (K2SO4), 5. Fertilization with Kg (KNO3), 6. Fertilization
with Kj6 (KNO3), 7. Fertilization with K4 ( KNO3), 8. Leaf feeding up with 1% KNO;.



An influence of the fertilization upon the content of manganese and... 37

The experiment was carried out in eight variants at two levels of potassium fertilization,
as two sources have been tested — potassium sulfate and potassium nitrate. The plants
were cultivated in seedlings in a steal-glass hot-house. The sowing was carried out at the
rate of 3 g m—2. The seedlings were pricked off in the field of high flat bed, a scheme of
120 + 40/30 cm. The experiment was set according the block-method in four replications
with an area under review 9.6 m2.

The basic fertilization was carried out on the basis of the agrochemical analysis of the
soil, as it contained 30 kg dka-! triple superphosphate and potassium fertilizer, according
to the variants from 2 to 8. The feeding up with nitrogen is carried out in three times;
before planting, first earthing up, and after 20 days. NH4NO3; was used. Potassium was
applied two times: before planting and sprout of first raceme as large as peanut. K»SO4
and KNOs were used. The leaf-feeding up with 1% solution of KNO3 was carried out three
times every seventh days.

An analysis for manganese content by variants was carried out using a new extraction-
photometric method with Methyl Violet (Kostova, nonpublished). Manganese (VII) forms
an ion-association complex with triphenylmethane dye Methyl Violet (MV). The studies
showed that the associate was best dissolved in chloroform. Maximum light absorption of
the associate was observed at 300 nm. The molar absorbability determined by the method of
Komar-Tolmatchov (Bulatov and Kalinkin 1972) was €300 = (2.67 = 0.09) x 104 1 mol-! cm!.
The Sandell sensitivity index (Sandell 1959) was 5.05x10-3 ug cm=2.

Apparatus

Spectrophotometer VSU with 1 cm light path quartz cells.

Procedures

Determination of manganese

A wet burning of the plant sample was carried out in which a mixture of sulfuric and nitric
acids was used for the oxidation of the organic substance. A sample of 2 g of air-dry plant
material was placed into a Kjeldal flask and moistened with 4 ml distilled water. 5 ml conc.
sulphuric acid and 10 ml conc. nitric acid were added. The flask was slightly heated to
avoid splashing of the solution decomposition and fuming away of HNOs. If the oxidation
of the organic substance was not completed, HNO3 was added and heated again. When
all the organic material was oxidized, the solution was heated at a higher temperature for
10 min (Vazhenin 1974). After cooling the solution was diluted with water and filtered.
Portions of 3 ml conc. HoSO4, 2 ml conc. H3PO4 and 0,1 g potassium periodate were added
for oxidation Mn(II) to Mn(VII). It was heated to boiling point and the temperature was
maintained for 10 min (Sandell 1959). After cooling the solution was diluted with water
and filtered. It was transferred into a volumetric flask of 50 ml and diluted to the mark
with distilled water. Aliquot parts of this solution were taken for analysis.

In separatory funnel of 100 ml were introduced the solutions: aliquote of the prepared
solution of plant sample, 5 ml1 of buffer pH 4, 0.3 ml of Methyl Violet 1x10-3 mol I-!. It was
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diluted up to a volume of the aqueous phase of 10 ml with distilled water and extracted with
3 ml of chloroform for 30 s. The organic phase was filtered through a dry paperintoa 1 cm
cuvette and the absorbance measured at 300 nm. A blank was run in parallel in the absence
of plant sample. A calibration graph was constructed with standards similarly treated.

Determination of vitamin C

10 g of cut up plant material was transferred into a mortar and was overrun with 20 ml
of hydrochloric acid 1%. This plant material was swiftly grinded to the formation of a
homogeneous mass, and after that it was transferred into a 100 ml graduated flask. The
graduated flask was filled up to the mark with 1% solution of H>C>Os, then is shaken
up, and is left to stay for 10 min. After that the test was filtered through a folded filter
and is collected into a 100 ml flask. 10 ml were taken from this filtrate and titrated from
microburette with 0.001 N solution of 2,6-dichlorophenole-indophenole sodium to the
appearance of pink colouring (Mashev 1994).

Determination of carotene

10 g of cut up plant material was ground into a mortar with sand. Na,COs3 was added for
the neutralization of the medium and 10 m1 CH3COCH3. The sample was centrifugalized
and it was treated again with CH3COCHj3 to the appearance of colourless extract. The
last one was transferred into a graduated funnel, 15 ml of benzene were added, and then
it was extracted. Acetone can be removed by means of addition of some distilled water,
and again it should be extracted. The purged and benzene solution was let through a
chromatographic column for distributing of carotene from the other pigments. The benzene
solution of carotene was transferred into a 50 ml graduated flask and it was filled up to
the mark with water. It is photometered in 460 nm (Mashev 1994).

Determination of lycopene

Lycopene content was analyzed by Manuelyan’s modified method (Manuelyan 1991).
1 g of fresh material of tomatoes from average sample of 20 tomato fruits was ground
with quartz sand, dried with sodium sulfate and dissolved in acetone. The filtered acetone
extract was measured spectrophotometrically.

RESULTS AND DISCUSSION

The relation between the nutritious regime in soil and the nutritious value of tomatoes has
been studied. The latter are a main source of carotenoids, as well as lycopene. It is known
that lycopene has a high antioxidant potential.

Certain analyses have been carried out for some quality characterizations that are key for
the tomato crop. In an average sample of 20 fruit the following chemical indexes were
analysed: the amount of manganese, dry matter, vitamin C, lycopene, 3-carotene.

The effect of the potassium fertilization on the content of manganese and antioxidants in
the fruit of tomatoes Marti cultivar was studied (Table 1. and Table 2.).
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Table 1. Content of manganese, vitamin C and dry matter in tomato fruits

Mn (mg kg') Vitamin C Dry

N Variants MV Reliab. | RSD#* AAS (mg) matter
method | P=99% (%) method (%)
1 | basic fertilization 0.69 a 1.0 0.85 25.66 477
2 | Kg (K2SO4) 1.69 c 1.2 1.50 27.11 4.57
3 | Ki6 (K2SOy) 0.71 b 0.9 0.55 27.37 4.67
4 | K24 (K2SOy) 0.60 f 1.1 0.85 27.55 477
5 | Kg(KNO3) 4.25 d 1.2 4.00 23.52 4.40
6 |Kic (KNO3) 4.18 b 1.4 4.35 24.68 4.63
7 | K24 (KNO3) 3.14 a 1.3 3.40 27.07 4.83
8 | 1% p-p (KNO3) 4.00 d 13 4.30 26.93 4773
* Relative Standard Deviation for MV method (n = 6)

Table 2. Content of manganese, lycopene and p-carotene in tomato fruit

Mn (mg kg1) Lycopene | 3-carotene
N Variants MV | Reliab. | RSD* AAS (mg) (mg)
method | P=99% (%) method
1 | basic fertilization 0.69 a 1.0 0.85 7.23 1.56
2 | Kg (K2SO4) 1.69 c 1.2 1.50 8.42 1.29
3 | Ki6(K2SO4) 0.71 b 0.9 0.55 8.08 1.41
4 | K24 (K2S04) 0.60 f 1.1 0.85 8.33 1.33
5 | Kg (KNO3) 4.25 d 1.2 4.00 7.96 1.30
6 | Kis (KNO3) 4.18 b 1.4 4.35 8.12 1.28
7 | K24 (KNO3) 3.14 a 1.3 3.40 9.38 1.39
8 | 1% p-p (KNO3) 4.00 d 1.3 4.30 7.73 1.42
* Relative Standard Deviation for MV method (n = 6)

The obtained results in the study in connection with the method developed by us for
determination of manganese with Methyl Violet were processed by a computer programme
for a two-factor dispersal analysis and comparative analysis in Duncan’s method.
Potassium has a decisive role for obtaining production of high quality. It influences the
formation of cavities in fruit, their uniform tint, as well as on the content of lycopene. Two
sources of potassium fertilization have been tested — with potassium sulfate and potassium
nitrate at different levels of fertilization.

The experimental data Table 1. indicate that with the increase of the amount of potassium
from Kg to K24, like K2SOy4, the content of manganese decreases from 1.69 to 0.60 mg kg!
manganese dry mass (Variants 2, 3, 4).

The same interrelation can be seen even in fertilization with KNO3 (Variants 5, 6, 7). The
experimental data show that in these variants of fertilization with KNOs the content of
manganese was several times higher. This indicates that the fertilization with KNOs helps
for the better accumulation of manganese in the fruit of tomatoes.

The content of manganese was several times higher than that in variants 2, 3, 4, as it ranges
in the limits from 4.25 to 3.14 mg kg-!.
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There is a significant effect of leaf feeding up with 1% KNOj3 solution on the accumulation
of manganese 4.00 mg kg-! dry mass in the fruit of tomatoes in comparison with the
fertilization with K>SOa.

It was established that with the increase of potassium fertilization in the two fertilizers-
potassium sulphate and potassium nitrate the content of vitamin C increased. In fertilization
with K>SOy (Variants 2, 3, 4) the increase was insignificant from 27.11 to 27.55 mg
vitamin C. In fertilization with KNO3 (Variants 5, 6, 7) the content of vitamin C increased
significantly from 23.52 to 27.07 mg. This increase of vitamin C was parallel with the
increase of the fertilizer rate from Kgs to Koa.

The deviations in the biochemical composition in the fruit between the variants were
more sensitive for the content of vitamin C. The potassium fertilization increased the
value of this exponent. Modifications in the content of vitamin C were better expressed
after fertilizing at the rate of 24 kg K»>O/dka in the form of K»SO4 — 27.55 mg vitamin C.
The experimental data showed that a higher content of vitamin C in the fruit of tomatoes
could be reached after fertilization with K>SOj.

The leaf feeding up with 1% KNOj solution does not make a significant modification in
the content of vitamin C 26.93 mg.

The experimental data showed that the potassium fertilization did not significantly
influenced the content of dry matter in the fruit of tomatoes. The differences between the
separate variants (Table 1.) were small and a definite tendency could not be seen.
Certain differences have been established in the content of dies in the fruit of tomatoes. Lyco-
pene and B-carotene have been studied in the fruit of tomatoes Marti cultivar (Table 2.).
In the fertilization with Kg and K24 as K2SO4 (Variants 2 and 4) the content of lycopene
changed insignificantly in the same way. With the increase of the fertilization rate the
content of lycopene decreased from 8.42 to 8.33 mg. There was only one exception — the
content of f-carotene that increased insignificantly. After fertilization with Kg the content
of B-carotene was 1.29 mg, and with Ko4 — 1.33 mg (Variants 2 and 4). After fertilization
with KNOs3 the content of the two parameters: lycopene and 3-carotene changed in the
same way (Table 2.). With the increase of the fertilization rate from Kgto K4 (Variants
5, 6, 7) their content increased; for lycopene from 7.96 to 9.38 mg; for B-carotene from
1.30 to 1.39 mg. The fertilization with 24 kg K»O dka-! in a form of KNO3 increased the
content of dies in the fruit of tomatoes.

The potassium fertilization with K2SO4 (Variants 2, 3, 4) had very small influence upon
the content of lycopene and -carotene. After fertilization with KNOs (Variants 5, 6, 7)
their modification was much more significant.

Lycopene is a pigment much sensitive to potassium deficit. It is a considerable co-factor in
the protein synthesis. The experimental data showed a positive effect of soil fertilization
with KNOs, upon the content of lycopene.

The leaf feeding up with 1% KNOjs solution did not cause a significant change in the content
of lycopene and B-carotene. The content of lycopene in the leaf feeding up (Variant 8) was
the same as after fertilization with Kg (KNO3) (Variant 5). There was only one exception
the content of B-carotene. The experimental data indicated that in the leaf feeding up the
content of B-carotene was 1.42 mg. The content in question was approximately equal with
the one obtained after fertilization with K4 (KNO3) (Variant 7).
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The deficit of the nutritious element manganese leads to retardation of the growth and
decrease of yield. The dependence of yield on the content of manganese in the fruit of
tomatoes was represented on Figure 1. There were no significant changes in yield with
the increase of the concentration of manganese in the fruit.

Figure I. Interrelation between the yield kg dka-! and
the content of Mn in tomato fruit; Correlation coefficient r = 0.05
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In connection with the positive effect of manganese upon vegetation and growth of plants,
we studied the interrelation between the manganese and the amount of antioxidants
accumulated in the fruit of tomatoes: vitamin C, lycopene and p-carotene (Table 1. and
Table 2.). The experimental data showed that both the fertilization rate and the type of the
potassium fertilizer influenced the content of manganese and antioxidants.

The study showed that the high concentrations of manganese exercised a negative influence
upon the content of vitamin C in the fruit of tomatoes. The experimental data showed that
with the decrease of the concentration of manganese, the content of vitamin C increased
(Figure 2.). Negative correlation (r = —0.86) was obtained between the concentration of
manganese and vitamin C.

After fertilization with K>SOy (variants 2, 3, 4) the content of vitamin C increased
27.11-27.55 mg with the decrease of the content of manganese (Table 1.).

The same interrelation can be seen when fertilization with KNO3 was applied (variants
5, 6, 7). With the increasing of the concentration of manganese, vitamin C decreased
significantly from 27.07 mg to 23.52 mg (Table 1.).

The study showed that in variants of fertilization with K»SO4 manganese had a positive
effect upon the content of lycopene (Table 2.).

A negative interrelation was obtained between the concentrations of manganese and
lycopene after fertilization with KNO3. It could be seen from the Table 2. that with the
increasing of the concentration of manganese, the content of lycopene decreased.
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Figure 2. Interrelation between vitamin C and
the content of Mn in tomato fruit; Correlation coefficient r = —0.86
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The interrelation between the content of lycopene and concentration of manganese in the
fruit of tomatoes is shown on (Figure 3.).

Figure 3. Interrelation between lycopene and
the content of Mn in tomato fruit; Correlation coefficient r = 0.02
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A negative interrelation determines the relation between P-carotene and the content of
manganese in variants of fertilization with KoSO4 (Table 2.). In variants of fertilization with
KNO3 manganese had a negative effect on the content of carotene in the fruit of tomatoes.
The study showed that the high concentrations of manganese exercised a negative effect
on the content of f-carotene in the fruit of tomatoes. The experimental data showed that
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with decreasing the concentration of manganese, the content of carotene increased (Figure
4.). Negative correlation (r =—0.46) was obtained between the concentration of manganese
and carotene.

Figure 4. Interrelation between -carotene and
the content of Mn in tomato fruit; Correlation coefficient r = —0.46
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A parallel determination of manganese content was carried out by the atomic-absorption
method (AAS), to check the method that we propose. The results obtained (Table 1. and
Table 2.) showed a satisfactory accuracy of the method for determination of manganese
in plant material with Methyl Violet. The experimental data by both methods showed that
the proposed extraction-photometric method with Methyl Violet can be successfully used
for determination of microquantities of manganese in plant material.

The yield and the structure of yield ( standard, nonstandard and general) are presented
in Table 3. and Table 4.

Table 3. Yield, kg dka-! mean for the period

No Variants Marti =
X sd min-max cv
1 | Control 3245 1019.17 2266-4300 31.41
2 | Ks(K2SO04) 3767 1245.55 2413-4864 33.06
3 | Ki6(K2SO4) 4298 1347.28 2749-5200 31.35
4 | K24 (K2S04) 4737 1397.53 3158-5814 29.50
5 | Ks(KNOs) 4315 1141.57 3005-5099 26.46
6 | Kis(KNO3) 4361 1348.78 2847-5435 30.93
7 | K24 (KNO3) 4917 1459.78 3254-5988 29.69
8 | 1% p-p KNO3 4541 1628.34 2749-5930 35.86
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Table 4. A structure of yield — Marti cultivar (mean for the period)

Standard yield Total yield
. - - % nonstandard
No Variants | % according 1 | % according q
kg dka-! kg dka-! yield
to var. 1 to var. 1
1 |Control 2985 100 3245 100 8.0
2 | Ks(K2S04) 3052 102 3767 116 6.2
3 | Kie (K2S04) 3532 118 4298 132 5.5
4 | K24 (K2S04) 4475 150 4737 146 5.5
5 |Kg(KNO3) 4060 136 4315 133 59
6 | Kis (KNO3) 4065 136 4361 134 5.6
7 | K2 (KNO3) 4601 157 4917 152 4.6
8 | 1% p-p KNO3 4301 144 4541 140 52

The potassium fertilization increased the productivity of tomatoes. Increasing of the
standard yield of Marti cultivar can be determined after fertilization with a higher
fertilization rate of 24 kg K>O dka! in the two forms of potassium (Table 3. and Table
4.). The standard yield was the highest after fertilization with 24 kg K>O dka-!
introduced as KNOs3; — 4691 kg dka-!, as the increasing is by 57% in comparison with
the nonfertilized plants. Second came the plants fertilized at the same fertilization rate
applied as K2SO4 — 4475 kg dka-! or by 50% higher than the control. The decrease of
the nonstandard yield was even bigger after fertilization with KNOs.

There was a significant effect of the leaf feeding up with 1% solution of KNO3, as the
increase was by 44% more than the control. In these variants the percentage of the
nonstandard yield was least. The yield obtained from the variant with the leaf feeding
up with 1% solution of KNO3 was higher than the one fertilized with 16 kg K»O dka-!
applied as K2SOs4.

The data about the general yield showed the same tendency. The obtained results
indicated that in Marti cultivar the potassium nitrate had more significant influence on
the productivity of tomatoes.

The studies indicated that low concentrations of manganese in the fruit of tomatoes
exercised a positive influence upon the accumulation of vitamin C, lycopene, 3-carotene.
Hence the low content of manganese in the fruit of tomatoes will not affect their nutritional
properties.

Before setting the trial for determination the type and amount of the fertilizers for main
fertilization and monthly for the feeding-up an agrochemical analysis of soil in water
extraction was performed. Mineral nitrogen (NH4-N +NO3-N)-2.1 mg/100 g soil, mobile
forms of P>Os and K>O — respectively 20.5 mg and 17.7 mg/100 g soil, soil reaction
pH,0) — 6.9-7.0, content of humus — 2.1% were determined.
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CONCLUSIONS

1. Fertilization with KNO3 helps the better accumulation of manganese in the fruit of
tomatoes.

2.The content of vitamin C is higher after fertilization with K24 (K>SOj4). The fertilization
with 24 kg K»>O dka! applied as K>SOy increases the content of the dies in the fruit
of tomatoes.

3. The content of lycopene and 3-carotene changes insignificantly when applying K2SO4.
After fertilization with KNOs3 their change is more significant.

4. At small concentrations manganese exercises a positive effect upon the accumulation
of vitamin C, lycopene, -carotene in tomato fruit.

5.Potassium nitrate has a strong effect upon the production of tomatoes in comparison
with potassium sulphate. The standard yield is highest after fertilization with 24 kg
K>0 dka-!, introduced as KNOs3 — 4691 kg dka-! as the increase is 57% towards the
nonfertilized plants.

6.The developed new method of determination of manganese with Methyl Violet can
be successfully applied for an analysis of plant samples.
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Comparison of single extraction methods for determination
of bioavailable manganese fraction in soils

GABRIELA NADASKA — VIERA REMENCOVA — JURAJ LESNY

Faculty of Natural Sciences
University of SS. Cyril and Methodius
Trnava, Slovakia

SUMMARY

The amounts of potentially bioavailable manganese in four typical soil samples
representing the major soil types in Slovakia — Haplic Chernozem, Mollic Fluvisol, Albic
Luvisol and Haplic Luvisol were investigated by six methods, namely single extractions
using CaClo, MgCl,, DTPA, Mehlich 2, Mehlich 3 and the Lakanen-Ervioé procedure.
The total manganese concentrations in analyzed soils have been determined by X-ray
fluorescence analysis as well as by galvanostatic stripping chronopotentiometry after
microwave mineralization. Values obtained for the studied soils by galvanostatic stripping
chronopotentiometry varied from 395 mg kg-! (Mollic Fluvisol) to 637 mg kg-! (Haplic
Chernozem). The highest manganese concentrations were found in Mehlich 2 as well as in
Mebhlich 3 extracts (reaching up to 24% of the total manganese contents in soils), while the
lowest manganese concentrations were determined applying DTPA and the Lakanen-Ervi6
extraction procedure (not exceeding 2% of the total soil manganese). With increasing soil pH
the extracted amount of manganese decreased applying most of the investigated extraction
procedures. The obtained results accent the rising necessity of method’s objectification
enabling reliable determination of bioavailable manganese fraction in soils.

Keywords: manganese, bioavailability, extraction procedures.

INTRODUCTION

The characterization of trace metal fractions in soils is an inevitable requirement for
modelling the dynamics of metal ions and predicting their availability to plants and animals.
Various approaches have been applied to achieve this objective. Most techniques have
involved single or multiple extraction steps to dissolve the metal pool of interest (Young
et al. 2000). The mobility of the metals and their bioavailability are related to eco-toxicity
to the plants, which at the same time depend strongly on their specific chemical binding.
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In order to assess toxic effects and to study bio-geochemical pathways, it is of substantial
importance to predict bioavailable metal concentrations rather than the total metal contents.
The degree of metal association with different geochemical phases strongly depends upon
the physico-chemical conditions of the soils, basically pH, CaCO3 concentration, cation-
exchange capacity (CEC), nutrients status (competitive species in soil solution), organic
matter content (OM) and texture (Kabata-Pendias 2001, Alvarez et al. 2006).

A number of methods have been proposed and applied to evaluate bioavailability of trace
elements in soils which are based mainly on extractions by various solutions: (1) acids
- mineral acids at various concentrations; (2) chelating agents (e.g. EDTA, DTPA, DTPA
[+TEA]); (3) buffered salts (e.g. NH4OAc); (4) neutral salts (e.g. CaCl,, NH4NO3); and
(5) other extractants proposed for routine soil testing (Gupta and Sinha 2007).
Manganese is a transition metal, belonging to the group of siderophile elements, widespread
in the environment, occurring practically in all rocks and soils. Mn is a micronutrient,
required by plants for photosynthesis and by animals for neural development. However, in
excess concentrations manganese may be toxic (Nyberg et al. 1995). The extreme diversity
of manganese chemistry is an important control on its mobilisation and transport in the
environment. Two main forms of Mn exist in the environment — Mn(II) (soluble) and
Mn(IV) (insoluble) and its mobility is largely governed by pH and redox conditions. In
the acidic, organic-rich and moist soils some of Mn oxides reduce to mobile Mn(II) and
manganese is in such conditions therefore more available for plant uptake (Heal 2001).

MATERIAL AND METHODS

Soil characterisation: Four soil samples with a wide range of physical and chemical
properties given in Table I. were chosen for our study. The samples have been acquired
from the Department of Soil Science, Faculty of Agrobiology and Food Resources, Slovak
University of Agriculture in Nitra. The relevant samples have been collected at four
sampling sites, namely Komjatice (Haplic Chernozem), Surany (Mollic Fluvisol), Malanta
(Haplic Luvisol) and Trndvka (Albic Luvisol). The sampling sites are shown in Figurel.
The samples were air-dried, homogenized and sieved (0.3 mm) before analysis. The contents
of chosen elements were measured by flame atomic absorption spectrometry (FAAS) and
X-ray fluorescence analysis (XRF) (Table 2a., Table 2b.).

Extraction procedures: The extraction procedures applied in order to evaluate the
bioavailable manganese fractions of studied soils are shown in Table 3. After extraction
the obtained solutions have been evaporated and dissolved in electrolyte for further
determination of manganese using galvanostatic stripping chronopotentiometry.
Galvanostatic stripping chronopotentiometry (SCP): The concentration of Mn in obtained
solutions as well as the total manganese concentration after microwave digestion (using
the Microwave Digestion System Multiwave MW 3000, Anton Paar, Austria) has been
determined by galvanostatic stripping chronopotentiometry (using the flow-through system
EcaFlow model GLP 150, Istran Ltd., Slovakia). The mineralization has been accomplished
applying the following conditions: conc. HCl and HNO3 (2:5), 210 °C, 30 min, 40 MPa.
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For the determination, stripping chronopotentiometry on a macroporous electrode has been
applied. At suitable positive potential Mn(II) is deposited from a slightly acidic solution
on the electrode surface as a hydrate oxide:

Mn(H,0)2% —  Mn(H,0),_3(OH)3 +3H" +¢~

In the next step the deposit is stripped at constant negative current and the concentration
is determined applying proper calibration procedure.

The flow through electrochemical system consisted of electrochemical cell (EcaCell 104),
reference electrode (Ag/AgCl) and carbon porous working electrode (E-104). 0.1 mol dm-3
Na>S04 + 0.01 mol dm=3 NaH>PO4 has been used as carrier electrolyt solution. Certified
reference solution (Merck, Slovakia) has been used for preparing of Mn(II) calibration
solutions. For all solutions deionised water (conductivity of 0.054 puS cm-!) and for all
experiments analytical grade reagents were used. Table 4. shows the applied experimental
parameters for Mn determination using SCP.

Table 1. Important properties of studied soil samples

Sampling Classification Depth | OC2 | OMP pH CECe CaCoOs
site (cm) (%) (%) | H20 | KCI | (meqg/100g) | (%)

Komjatice |Haplic Chernozem | 0-45 | 1.80 310 | 7.80 | 6.96 42.5 0.90

Surany Mollic Fluvisol 0-40 | 2.04 | 352 | 742 | 6.13 26.1 0.96

Trnavka | Albic Luvisol 0-20 | 145 | 2.50 | 550 | 4.50 16.1

Malanta | Haplic Luvisol 0-20 | 1.39 | 240 | 6.30 | 5.55 17.2 14.60

20C, Organic carbon content; " OM, Organic matter content; ¢ CEC, Cation exchange capacity

Figure 1. Sampling sites of investigated soils

Malanta 7
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Table 2a. Determined concentrations of chosen soil constituents in studied samples

Sar:i[t)img Classification As* | cd* | Cr* | cu* | I:-lll(byg’l‘(gth* | Zn* | Mn*™* | Ca**
Komjatice | Haplic Chernozem | 3.5 | 0.60 | 57.3 | 22.3 | 0.10| 9.8 | 97.5| 774.4 | 42595
Surany Mollic Fluvisol 1.9 | 1.00 | 70.3 | 30.6 | 0.17 | 16.3 [122.0| 619.5 | 13578
Trndavka | Albic Luvisol 4.2 10.60|59.0 | 18.1 | 0.06| 24.1 | 81.6| 7744 | 4359
Malanta | Haplic Luvisol 4.2 10.06 | 60.8 | 23.3 |<0.02 | 14.8 |130.0| 851.8 | 5366

Table 2b. Determined concentrations of chosen soil constituents in studied samples

Sa':i‘t’:mg Classification | F& | M2 [8i02] A1203*1 :;(_)12** | K20* [ Naz0™ | P205*
Komyjatice |Haplic Chernozem | 27.7 | 11.1 | 640 | 102.0 8.0 21.7 11.8 1.5
Surany Mollic Fluvisol [42.2| 9.2 | 600 14.9 8.0 | 228 10.0 1.7
Trndvka | Albic Luvisol 20.8| 4.5 | 738 98.1 10.3 21.3 10.7 1.0
Malanta | Haplic Luvisol 246 54 | 732 | 107.0 8.8 24.3 13.2 1.9

* Total metal concentrations were measured by FAAS in the North-Transdanubian Environmental, Nature Conserva-
tion and Water Management Inspectorate, Gydr, Hungary; ** Total metal concentration were measured by XRF in the
Geoanalytical Laboratories of the State Geological Institute of Dionyz Stir, Spisskd Nova Ves, Slovakia

Table 3. Experimental conditions applied for single
extractions of manganese from soils

Extraction solution

Liquid:solid ratio

Extraction time

References

NH4F 0.015 mol dm—3
NH4NO3 0.2 mol dm-3
CH3COOH 0.2 mol dm3
HNO3 0.013 mol dm-3
EDTA 0.001 mol dm-3

CaCl; 0.01 mol dm=3 (pH 7) 10:1 1h;5h Novozamski et al. (1993)
MgCl, 1 mol dm—3 8:1 1h;5h Tessier et al. (1979)
Lakanen-Ervio: 10:1 1h;5h Albanese (2008)
NH4OAc 0.5 mol dm—

Na;EDTA 0.02 mol dm-3

CH3COOH 0.01 mol dm~3 (pH 4.65)

DTPA 0.005 mol dm-3 10:1 1h;5h Lindsay and Norvell
CaCl, 0.01 mol dm-3 (1978)

TEA 0.1 mol dm= (pH 7.3) 2:1

Mehlich 2: 10:1 1h;5h Fiala (1999)

NH4F 0.015 mol dm-3

NH4C1 0.2 mol dm-3

CH3COOH 0.2 mol dm-3

HC10.012 mol dm-3

Mehlich 3: 10:1 1h; 5h Mehlich (1984)
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Table 4. Experimental conditions for the determination of Mn

Deposition potential 1100 mV
Deposition time 60 s
Initial potential 1100 mV
Final potential 500 mV
Dissolution current 25 uA
Time of stabilization 10's
Max. time of stripping 120 s
Regeneration potential 400 mV
Time of regeneration 10's
Volume of sample 1 ml
”Standby” potential 650 mV

RESULTS AND DISCUSSION

In Figures 2-5. the total manganese contents as well as the bioavailable fraction of Mn in
soils obtained by different extraction agents, namely Mehlich 3, Mehlich 2, MgCl,, CaClo,
DTPA and Lakanen-Ervio procedure are shown. The given total manganese contents in
Figures 2-5. represent the values determined by SCP after microwave mineralization
applying the above mentioned conditions. In order to compare the presented total manganese
contents with ones gained by another analytical method not requiring mineralization we
realized the relevant determination applying X-ray fluorescence analysis as well. The
obtained total manganese concentrations using the mentioned methods show variances
caused probably by differences in sample preparation.

Soil sample Trndvka: After 1 hour of extraction, we obtained the highest manganese
content in Mehlich 3 extract. Thus the result obtained was about 13.2% of total Mn in the
soil. For 5 hours extraction time we obtained the highest proportion of Mn in Mehlich 2
extract. The determined value corresponded to approximately 24.2% of total manganese
in the soil. The lowest manganese content was determined in MgCl, extract for 1 hour
extraction time, namely about 0.1% of total manganese and in Lakanen-Ervio extract for
5 hours extraction time represented approximately 0.2% of total manganese in the soil.
In Lakanen-Ervio extract for 1 hour extraction time the concentration of manganese we
found to be below LOD.

Soil sample Malanta: The highest manganese content was found in Mehlich 2 extract
in both applied extraction times. In the case of 1 hour extraction it was found to be
approximately 12.3% and in the case of 5 hours extraction time about 24.2% of total
manganese in the soil. The lowest amounts of manganese gained the DTPA extract for
1 hour extraction time and the MgCl» extract for 5 hours extraction time. In both cases,
we obtained a value of approximately 0.3% of total manganese in the soil. For the 1 hour
MgCls extract as well as for the 1 hour CaCl, extract we obtained slightly higher manganese
concentrations in comparison with the 5 hour extraction time ones. These contradictions
may be caused by changes of the soil particulates as a consequence of the procedure
applied. Using Lakanen-Ervi6 procedure we found values below the LOD.
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Figure 2. Manganese concentrations in soil sample Trnidvka
after mineralization and extraction with various extraction reagents
a) extraction time — 1 h; b) extraction time — 5 h
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Figure 3. Manganese concentrations in soil sample Malanta
after mineralization and extraction with various extraction reagents
a) extraction time — 1 h; b) extraction time — 5 h
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Figure 4. Manganese concentrations in soil sample Surany
after mineralization and extraction with various extraction reagents
a) extraction time — 1 h; b) extraction time — 5 h
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Figure 5. Manganese concentrations in soil sample Komjatice
after mineralization and extraction with various extraction reagents;

a) extraction time — 1 h; b) extraction time — 5 h
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Soil sample Surany: The highest manganese content was determined in Mehlich 2
extract using both 1 hour as well as 5 hour extraction time. We obtained approximately
17.1% and 24.6% of total manganese in the soil for 1 hour and 5 hours extraction times
respectively. The lowest manganese content was obtained using DTPA extraction reagent
after 1 hour extraction, namely about 0.1% and in the case of 5 hour extraction it was the
MgCl; extraction solution, which resulted in about 0.4% of total manganese in the soil.
The Lakanen-Ervio extract led to values below the LOD.

Soil sample Komjatice: The highest manganese contents were determined in Mehlich 3
extract, namely 7.6% of total soil manganese after 1 hour extraction time and 18.3% after
5 hour extraction time respectively. The lowest manganese content was obtained in CaCl»
extract. After 1 hour extraction time it resulted in 0.08% and after 5 hour extraction time
in 0.4% of the total manganese content. In the case of DTPA extract the 5 hour extraction
time resulted in values below the LOD.

CONCLUSIONS

As it is shown, different extraction procedures resulted in considerably different values
of bioavailable manganese concentration in investigated soil samples. The causes and
consequences of the relevant disagreement are of concern of paedologists and a wide
range of natural scientists. In the analyzed soils, high manganese concentrations have
been determined in the Mehlich 2 and Mehlich 3 extracts respectively, while low levels
of manganese — as a rule not exceeding 2% of the total manganese concentrations in
soils — have been obtained applying DTPA and the Lakanen-Ervio procedure. In MgCl,
and CaCl, extracts we found roughly similar manganese concentrations. In agreement
with expectations, the obtained results suggest that the dominant factor influencing the
availability of manganese in soils is their pH value. Under acidic conditions, manganese
is easily accessible, as evidenced by the highest levels of manganese using all the applied
agents with the lowest soil pH, namely Trnavka (pHu,0 =5.5). On the other hand, the lowest
levels of manganese in the extracts we obtained in soil samples with the highest pH values,
namely Komjatice (pHn,0 = 7.8). However, these conclusions have a significant exception.
Namely, the Mehlich 2 and Mehlich 3 extraction procedures, applied for different soils,
did not led to expected differences in bioavailable fractions of manganese.

Besides of the above presented results it is worthwhile to mention, that a significant
conclusion of our study is to supply the widely accepted necessity of an effective
objectification of existing methods for determination of bioavailable manganese in soils.
In general, our results highlight the need of the procedure objectification for bioavailable
amounts determination concerning a wide range of micronutrients for different plants
in different soils and different climates. One of possible approach is the utilization of
radiotracers with a subsequent comparison of specific activities of soil extracts, using the
investigated extraction reagents, with specific activities of plants, cultivated in the relevant
radioactively labelled soils (Lesny et al. 2005). Concerning radioindicator methods, the
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accomplishment of E-values (Goldberg and Smith 1984), i.e. determination of the amount
of isotopically exchangeable metals in soils, as well as the partially accepted radioindicator
method, called L-values (Goldberg and Smith 1985), i.e. determination of plant acceptable
fraction of metals, we consider the possibility of adopting methods, optimizing the choice of
extraction procedures to determine the amount of labelled micronutrients, to be feasible.

Talajok biolégiailag hozzaférheté mangan frakcié-meghatdrozasat
szolgalo egylépéses extrakciok értékelése

NADASKA GABRIELA - REMENCOVA VIERA — LESNY JURAJ

Szt. Cirill és Metéd Egyetem
Természettudomanyi Kar
Trnava, Szlovakia

OSSZEFOGLALAS

Talajok bioldgiailag felvehet6 fémmennyiség meghatdrozasat szolgald egylépéses extrakcids
mddszereket alkalmaztunk négy jellemzd szlovakiai talaj-tipusra. Az extrakcidkat, a CaCls-,
MgCl,-, DTPA-, Mehlich 2-, Mehlich 3- és Lakanen-Ervio kivondszerekkel végeztiik, a
vizsgalt talajmintdk pedig Haplic Chernozem, Mollic Fluvisol, Albic Luvisol és Haplic
Luvisol tipust talajokhoz tartoztak. A talajok 6sszes mangdn koncentraciéjanak megha-
tdrozasa rontgen-fluoreszcencia analizis, illetve mikrohulldmu roncsolds utdni sztripping
kronopotenciometria analizissel tortént. A sztripping kronopotenciometria alkalmazasaval
az 0sszes mangdant illetGen 395 mg kg-'-t61 (Mollic Fluvisol) 637 mg kg-'-ig (Haplic Cher-
nozem) terjeds értékeket értiink el. Az extrakcidk alkalmazéasaval a legmagasabb mangan-
koncentraciét a Mehlich 2, illetve Mehlich 3 kivonatokban hataroztuk meg, éspedig az dsszes
mangdnmennyiségnek a kb. 24%-4t. A legalacsonyabb mangdnkoncentriciét a DTPA- és
a Lakanen-Ervio kivonatokban értiik el. Az utébbiakban a mangantartalom nem haladta
meg az Osszes mangan 2%-at. Az alkalmazott kivonatok tobbségében a talajok névekvs
pH értékével csokkent a mangantartalom. Az elért eredmények alatamasztjak a bioldgia-
ilag hozzaférhet6 mangdn megbizhaté meghatdrozasat szolgalé mddszerek fejlesztésének
novekvd sziikségét.

Kulcsszavak: mangan, bioldgiai hozzaférhetdség, egylépéses extrakciok.
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Nitrogén hatéanyag-reakcié vizsgalatok kukoricaban
Kiillonb6z6 termdhelyeken beallitott kisérletekben

LAJOS MIHALY! - MESZAROS ANDRAS! - BABRIK ZSOLT! — CSAVAJDA EVA?

I AGROFIL SZMI Kft.
Kisbodak
2 Nyugat-magyarorszagi Egyetem
Mez6gazdasag- és Elelmiszertudomanyi Kar
Novénytermesztési Intézet
Mosonmagyarévar

OSSZEFOGLALAS

Egytényezds, véletlen blokkelrendezés kisérletekben vizsgdltuk 2009-ben a N-miitragya-
zas hatdsat a kukorica szemtermésére Mosonmagyarévaron, Bélyban, Hodmezdévasarhelyen
és Csongradon. TermShelyenként a kezeletlen kontroll parcellak mellett 30, 60, 90, 120,
150, 180, 210, 240 és 270 kg/ha N-hatéanyagtartalmu alaptragydzast hajtottunk végre. A
kisérletekben mért terméseredményeket termShelyenként az ARM kisérlet tervez6-értékels
célszoftver segitségével, egytényezds varianciaanalizissel értékeltiik. A négy kiilonbozd
adottsagui termGhelyen eltérden érvényesiiltek a tragyahatasok. A N-mdtragyazas statiszti-
kailag is igazolhat6 termésmddosité hatdsét csak a bolyi kisérletben tudtuk kimutatni, ahol
a legkisebb termést az NO (kontroll) parcellan (9,49 t/ha) mértiik. Az N1 (N 30 kg/ha), az
N2 (N 60 kg/ha) és az N3 (N 90 kg/ha) kezelések utan (10,66 t/ha, 11,68 t/ha és 12,38 t/ha)
madr szignifikans — a N-mfitragya hat6anyag tovabbi ndvelésével 0sszefiiggd — termésnovels
hatdst nem tapasztaltunk az N3 kezeléshez képest. A kisérletek eredményei ramutattak
arra, hogy a kukorica N-elldtdsa — a novény nemzetgazdasagi jelentGsége ellenére — ma
Magyarorszagon teljességgel még nem ismert teriilet, emiatt az ilyen irdnyu, a gyakorlat
szamara is hasznosithaté kutatasokat orszagszerte folytatni kell.

Kulcsszavak: N-mitragyazas, kukorica, termShely, szemtermés.

BEVEZETES ES IRODALMI ATTEKINTES

Kozel egy évtizede végziink Magyarorszdgon talaj-mintavételezéseket, s tobb mint ezer
partner/termeld osztja meg veliink tapasztalatait és szamol be termelési eredményeirdl,
igy jelentds adatbdzis all rendelkezésiinkre ahhoz, hogy tobbféle termdtalaj jellemz§
paramétereinek és az azon realizalt terméseknek valtozasait nyomon kovethessiik. Az
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eredmények, mds tudomdnyos szakcikkekben publikdlt kutatdsi eredményekhez ha-
sonldan (Kdddr 1992, Izsdki 2007) azt mutatjdk, hogy a foszforral és a kdliummal jol
feltoltott talajokon nem védrhat6 érdemi termést befolydsold hatds a P- és K-mtragyaktol.
J6llehet a témdval kapcsolatos kutatdsok és megfigyelések alapjan, a MEM NAK (1979)
altal kidolgozott, a talaj foszfor- és kdlium-ellatottsdgat jellemzd hatarértékek mar
modosultak (Csatho 2003 cit. Izsdki 2007, Csatho 2005 cit. Izsdaki 2007), felvetddott
benniink, nem lenne-e sziikséges bizonyos esetekben olyan, az dltaldnosan alkalmazott
tragydzasi technoldgidk ellendrzését, korrigdlasat célzé szant6foldi kisérletek elvég-
zése, amelyben nagyobb hangsulyt kap az egyedi, az adott teriiletet jellemz6 pontos
talajmintavételezés és értékelés. Ezek eredményei alapjdn ugyanis kimutathatok a
talajban esetlegesen kialakult tdpelem-ardnytalansagok, amelyeket egyedi 6sszetételd
mitragydkkal orvosolni lehet. Noha ezek legyartdsa technoldgiai okokbol nehézségekbe
itkozik, mindenképpen érdemes lenne a mono-mftragyakra épiild, s a teljes vetésforgéra
kidolgozott tragyazasi gyakorlatot elemezni. A veliink kapcsolatban 4116, az ,,eldirdsnak
megfelelden” gazdalkoddk termelési eredményei és tdpanyag-utdnpdtlasi gyakorlatdnak
tapasztalatai alapjan ugyanis a mar-méar sablonosan végzett miitragyazas hatékonysiga
megkérddjelezddni latszik.

Az alkalmazott tragydzdsi technoldgia mellett az utébbi id6ben egyre nagyobb gyakori-
saggal bekovetkez§ aszdly is rontja a mitragyazds eredményességét. Kdddr (1998) szerint
kedvezd években a tragyazatlan (kontroll) talajon is nagy termések és abszolut értékben
maximalis trdgyahatdsok realizalhatdk, mig mérsékelten szaraz években a termés és az
abszolut tragyahatds, a terméstdbblet is mérsékeltebb, de %-osan kifejezettebb a kontrollhoz
képest. Ezért van az, hogy megfelel tragydzdssal bizonyos mértékben ellensilyozhaté a
vizhiany, csokkenthetd a termésingadozds. Aszdly idején azonban a tdpanyagbdség karossa
valhat, s fokozott terméscsokkenés kdvetkezhet be.

Az elSiranyzott terméstobblet elérésében és annak stabilitdsdban a harom legfontosabb tap-
elem koziil a N-adag nagysdgdnak meghatdroz6 szerepe van, amelynek érvényesiilését a
talaj tulajdonsagai (pl. vizgazdadlkoddsa), a fajta/hibrid intenzitdsa és a klimatikus tényez&k
befolyasoljdk (Berzsenyi és Dang 2007). Kornyezetvédelmi és hatékonysdgi szempontbdl
Sdrvdri et al. (2006) a kukorica optimdlis mitragyaadagjat az elGvetemény €s az évjarat
figyelembevételével N 60—-120 kg/ha, P2Os 45-90 kg/ha és K>O 53-106 kg/ha mennyi-
ségben hatdroztdk meg.

Az aktudlis term&helyi adottsdgok mddosithatjdk a kivetendd mag mennyiségét is, ezen ke-
resztiil pedig hatdssal vannak a tGszam alakuldsdra, végeredményben a terméseredményre.
Sdrvdri (2007) vizsgalataiban megallapitotta, hogy a hektaronkénti 10 ezres t6szdmvaltozas
a termést akar 1,5-2,0 tonndval képes novelni, vagy az optimum felett csokkenteni.

A tdpanyag-ellatasi szaktandcsadok rendszeresen hangsilyozzdk a novény igényeit figye-
lembe vevd, a kornyezeti adottsdgokhoz alkalmazkodo, harmonikus tdpanyag-ellatas elvét.
A hazai tragydzdsi-szaktandcsaddsi rendszer fejlesztésének fontos teriilete a kiilonbozd
termGhelyek és az abba tartozg talajtipusok tdpelem-szolgédltatdsdnak novénykisérletekkel
torténd meghatdrozasa, pontositasa (Vdrallyay és Németh 1999 cit. Izsdki 2007, Németh et
al. 2002 cit. Izsdki 2007). Ehhez kivanunk mi is csatlakozni és ezért tartottuk fontosnak
egyes novényfajok N-igényének sajat kisérletekben torténd értékelését, illetve kukoricdban
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elkezdtiik a hibridek N-hatéanyag-reakcidjanak vizsgalatat. Reményeink szerint a t&bb
termdhelyen bedllitott kisérletek eredményei alapjan lehetdvé valik a termések pontosabb
becslése, a termésstabilitds novelése és a koriilményekhez leginkabb alkalmazkodé agro-
némiai kezelés kivalasztasa.

Cikkiink a kukorica N-hatéanyag-reakciéjat elemzi kiilonbozé dltalunk felvételezett termd-
helyeken.

ANYAG ES MODSZER

Az egytényezds véletlen blokkelrendezést, hat ismétléses N-miitragydzasi kisérleteket négy
termGhelyen allitottuk be. A vizsgélati helyek: Mosonmagyarévar, Bély, Hodmezévasarhely
és Csongrad. A parcelldk mérete minden term&helyen 3 m x 10 m volt. A N-kezelések
dézisa 0, 30, 60, 90, 120, 150, 180, 210, 240 és 270 kg/ha volt (a tovabbiakban a jelolésiik:
NO, N1, N2, ...NO9). A teriileteken alaptragyaként csak a 27%-os hatéanyagtartalmu Pétis6
szerepelt, amelyet minden helyszinen a vetés elStti napon juttattunk ki.

A kisérleti termShelyek talajainak jellemzd paramétereit az 1. tdbldzatban kozoljik.

A magagy készitése minden esetben hagyomdnyos talajmiveléssel tortént. Az elévete-
mény Mosonmagyarévaron, Bélyban és Hédmezdvasarhelyen 8szi biza, Csongradon
napraforgé volt.

1. tdbldzat A kisérleti teriiletek f6bb talajjellemzd tulajdonsagai, 2009

Table 1. Main characteristical parameters of the experimental sites, 2009

(1) soil parameters, (2) soil structure, (3) soil type, (4) water balance,
(5) soil condition, (6) arable site, (7) loam, (8) clay loam, (9) Duna alluvial soil,
(10) chernozem-brown forest soil, (11) meadow chernozem soil,
(12) meadow alluvial soil, (13) excellent, (14) good, (15) acceptable

Talajjellemz6 Termdhely (6)
paraméterek (1) | Mosonmagyarévar Boly Hoédmezévasarhely |  Csongrad
Kémbhatas (pH) 7,49 7,07 7,28 6,74
Humusz (HU%) 2,62 1,97 3,58 2,11
Fizikai talajféleség valyog valyog agyagos valyog | agyagos vélyog
2 (N (7 ®) ®)
Kotottség (Ka) 41 39 44 47
CaCOs3 (%) 23 2,2 5,99 5,99
P20s (ppm) 294 315 365 199
K>0 (ppm) 181 250 809 251
Tipus (3) Dunai-ontés (9) |erddmaradvanyos | réti csernozjom (11) | réti ontés (12)
csernozjom (10)
Vizgazdalkodas (4) kitd6 (13) kitiing (13) j6 (14) j6 (14)
Kulturéllapot (5)* j6 (14) kitding (13) kitding (13) elfogadhatd (15)

* A kisérleti hely dltalanos terméhelyi dllapota, alkalmassdga kukoricatermesztésre, talajmivelése, vizrendezettsége,
koriilmények, talaj egyenletessége
* General condition of the experimental sites, suitability to maize production, quality of soil tillage, water management,
other circumstances, soil surface smoothness
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A vetésidd a termShelyek sorrendjében: IV. 09., IV. 07, IV. 18, illetve IV. 15. A vetéskori
csiraszamok az eltér6 talajnedvesség-allapotok miatt (Mosonmagyarévaron: mérsékelten
széraz, Boly: normélis, Hodmez&vasarhely: nagyon szdraz, Csongrad: szdraz) sorrendben
70, 75, 65 és 65 ezer/ha voltak. A vizsgdlatok sordn minden term&helyen ugyanazt a ku-
korica hibridet (LG 2372) teszteltiik. A kisérleti teriiletekre a tenyészidGszakban (IV-IX.
hénap) Mosonmagyarévaron 331 mm, Bélyban 308 mm, Hédmezdvasarhelyen 139 mm,
illetve Csongradon 172 mm csapadék hullott. A 30 éves atlaghoz viszonyitott csapadék-
adatok a 20009. évi termGhelyenkénti adatokhoz viszonyitva nagyon eltérd képet mutattak.
A tenyészid6ben lehullott csapadék mennyisége minden vizsgalt teriileten alulmaradt a
30 éves atlaghoz képest (368 mm). A betakaritds a termGhelyek sorrendjében: X. 28., IX. 16.,
IX. 16., illetve IX. 14.

A 2009-ben lefolytatott kisérletek termésadatait termShelyenként, a véletlen blokkelren-
dezésnek megfelelGen, varianciaanalizissel értékeltiik.

EREDMENYEK ES KOVETKEZTETESEK

A 2009-es esztendd kedvezdtlen csapadékellatottsagu volt a kukorica szamadra, ugyanis a
IV-IX. hénapokban a sokéves atlagnal kevesebb jutott a teriiletekre. A legtobb csapadék-
mennyiséget Mosonmagyardvaron (331 mm) mértiik, Bélyban 308 mm, Csongradon 172
mm és Hodmezdvasarhelyen 139 mm csapadék esett a jelzett id6ben. A csapadék mennyi-
sége mellett annak eloszldsa sem volt kedvezd. A VII-VIIL havi id8szakot a szélsGségesség
jellemezte. A 30 éves dtlaghoz viszonyitva (116 mm) Mosonmagyarévaron 17 mm-rel tobb
(133 mm), a tobbi helyen azonban kevesebb esd esett ebben a periddusban: Bélyban 87
mm, HédmezGvasarhelyen 55 mm és Csongradon 37 mm. A termGhelyenkénti termések
alakuldsara mindez nagy hatdssal volt.

Kisérleteink sordn, alkalmazkodva az adott koriilményekhez, nem azonos tdszammal
szerepelt a vizsgalt hibrid minden term&helyen. Szarazabb talajon hektdronként kisebb
(Hoédmezdvasarhely: 65 ezer és Csongrad: 65 ezer), kedvezGbb nedvességtartalmi talajokon
nagyobb csiraszamot (Mosonmagyardvar 70 ezer, BAly 75 ezer) vetettiink el. E két tényezd
hatdsaként alakult ki a termShelyenként mért atlagtermések sorrendje: Boly: 11,99 t/ha,
Mosonmagyarévar: 9,14 t/ha, Hédmez6véasarhely: 5,28 t/ha és Csongrad: 5,22 t/ha.

A termésadatok értékelésekor a szakirodalomban fellelhet6 adatoktdl eltérd eredményeket
kaptunk. A kontroll parcelldk termései alapjan megdllapitottuk, hogy a tesztelt hibrid két
helyszinen mitragyazas nélkiil is 10 t/ha koriili termést ért el (Mosonmagyardévar: 10,28
t/ha, Boly: 9,49 t/ha). A masik két termShelyen Iényegesen kisebb termés realizalédott,
Hodmezdévasarhelyen 5,07 t/ha, Csongradon 5,31 t/ha szemtermést mértiink a kontroll
parcelldkon. A terméskiilonbségeket a helyenként eltér$ talajnedvességi- és csapadék-
viszonyok magyardzzdk.

A tragyareakci6 vizsgdlatakor megdallapithatd, hogy a kukorica hibrid termS&helyenként
eltérGen reagalt a kezelésekre. A négy vizsgalt termGhely koziil csupan Bélyban tapasztal-
tunk olyan mértékd termésnoveld N-mdtragyahatdst, amely statisztikailag is igazolhato.
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Ezen a termGhelyen a talaj kisebb humusztartalma (1,97%) engedte a N-mfitrdgya hatdsat
érvényesiilni. A kontroll parcelldhoz (NO) képest mar a legkisebb N1 (N 30 kg/ha) tragya-
adag hatdsdra is statisztikailag igazolt termésnovekedést tapasztaltunk. A tovabbi kezelések
hatdsara — az N7 (N 210 kg/ha) kezelés kivételével — a kukorica termése folyamatosan
novekedett és a maximalis termést az N9 (N 270 kg/ha) tragyaszinten érte el (1. dbra).

1. dbra Nitrogén hatéanyag-reakcié vizsgélata kukoricdban, Bély (2009)
Figure 1. Effect of N supplies on maize yields, Bély (2009)
(1) Yield (t/ha), (2) Mean value, (3) LSDg.05%, (4) N treatment (NO-N9)
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Noha a kezelések hatdsat egymashoz viszonyitva nem minden esetben bizonyithattunk
statisztikailag is igazolt trdgyahatdst, a mért és szamitott adatok alapjan megallapithato,
hogy az adott koriilmények kozott a N-miitragyazas a tobbi termShelyhez képest jelentSs
terméstobbletet eredményezett. A kezelések tehat az N3 (N 90 kg/ha) tragyazasi szintig
a kontrollhoz képest szignifikdnsan novelték a termést, a tovabbi d6zisok kevésbé voltak
hatékonyak.

Mosonmagyardvaron, a kontroll parcellan mért termést (10,28 t/ha) egyik N-adag hatdsa
sem multa feliil. Mar az N1 (N 30 kg/ha) adag termésdepressziét okozott. A kukorica a
N-nel kezelt parcelldk koziil a termésmaximumot (9,67 t/ha) az N3 (N 90 kg/ha) tragyazasi
szintnél érte el (2. dbra).

A termésadatok kozotti pozitiv és negativ irdnyu eltérések kismértékdek, a varianciaanalizis
nem igazolt szignifikanciat. [lyen koriilmények kozott a hatéanyagszint emelése felesleges,
az emelked§ tragyaszintek nem eredményeznek terméstobbletet.

Hoédmezdbvasarhelyen érezhetd volt a trdgyahatds a trdgydzatlan (NO) parcelldhoz vi-
szonyitva, de az emelkedd dézisokkal parhuzamosan nem nétt a termés, csupan az N1
(N 30 kg/ha), az N6 (N 180 kg/ha) és az N9 (N 270 kg/ha) kezeléshez tartoznak kiugré
adatok (3. dbra).

A hédmezbvéasarhelyi kisérletben a N-mitrdgydzds nem mutatott szignifikdns termés-
befolydsold hatast.
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2. dbra N-hat6anyag-reakci6 vizsgélata kukoricdban, Mosonmagyarévar (2009)
Figure 2. Effect of N supplies on maize yields, Mosonmagyarévar (2009)
(1) Yield (t/ha), (2) Mean value, (3) N treatment (NO-N9)
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3. dbra N-hatéanyag-reakci6 vizsgdlata kukoricdban
Hédmezgvasarhely (2009)
Figure 3. Effect of N supplies on maize yields
Hodmezdvasarhely (2009)
(1) Yield (t/ha), (2) Mean value, (3) N treatment (NO-N9)
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Csongradon a kontroll (NO) parcelldn nagyobb termést (5,31 t/ha) mértiink, mint egyes

N-nel kezelt parcelldkon. A legnagyobb szemtermés (5,66 t/ha) az N7-jeld (N 210 kg/ha)
dozis hatasaként alakult ki (4. dbra).
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4. dbra N-hatéanyag-reakcid vizsgdlata kukoricaban, Csongrad (2009)

Figure 4. Effect of N supplies on maize yields, Csongrad (2009)
(1) Yield (t/ha), (2) Mean value, (3) N treatment (NO-N9)
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Bér a miitragyazas hatdsa az N1 szintr6l indulva tipikusan masodfokd gorbével jellemez-
hetd, az eltérések kozott ezen a kisérleti helyszinen sem mutatkozott statisztikailag is
igazolhato tragyahatas.

Az utébbi két helyszinen a termések sokkal kisebbek voltak a kedvez6bb csapadék-ella-
tottsagi mosonmagyarévari €s bolyi termésekhez képest.

Az adatokat elemezve megdallapithat6, hogy a kdrnyezeti tényezd8k (klimatikus viszonyok,
termGhelyi adottsdgok) nagyobb terméskiilonbséget okoznak, mint egy adott termShelyen
beliil az eltérd tdpanyag-ellatottsagi szintek. A kornyezeti tényezGk hatdsainak tulajdonit-
haté az is, hogy az adott helyszinen a N-mitragya termésbefolydsolé hatdsa megmutat-
kozik ugyan, de a legtobb esetben a hozamok kozotti eltérések nem voltak statisztikailag
igazolhat6ak.

A vizsgdlatok sordn azt tapasztaltuk, hogy a kisérleti helyszinek jelentSs részén a
mosonmagyarévari és hédmezdévasarhelyi 6szi biiza—kukorica, valamint a csongradi
napraforgé—kukorica ndvényi sorrendben nem igazolédott a N-miitrdgya termésnoveld
hatdsa a kukoricandl. Eredményeink alapjan arra a kovetkeztetésre jutottunk, hogy célszerd
lenne eltérd termesztési struktirdkban — pl. mono-, di-, vagy polikultira — és kiilonboz6
agrookologiai koriilmények kozott vizsgdlni a tdpanyagellatas kiilonbozd szintjeinek
hatédsat, az Osszefiiggések mélyebb feltdrdsa végett. A kornyezeti tényez8k pontosabb
megismerése és szdmszerdsitése, valamint az ok-okozati dsszefiiggések termShelyenkénti
ismerete, amelyek a tdpanyagelldtds érvényesiilését befolydsoljdk, hozzdjarulhatnanak egy

z .z

kornyezettudatosabb és gazdasdgosabb kukoricatermeléshez. A kisérletek eltéré geno-

tipusokkal torténé bedllitdsa pedig lehetdséget adna a kdrnyezettudatos ndvénytdplalas
alapjainak term&helyenkénti megismerésére.
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KOSZONETNYILVANITAS

A kutatds az Uj Magyarorszag fejlesztési terv ltal timogatott ,,Az Agrofil 4ltal alkalmazott
tdpanyag-utanpotlasi rendszer jelentds mértéki korszerdsitése a XXI. szdzadi okoldgiai,
okondmiai kihivasoknak megfeleléen” cimd, GOP-1.3.1-07/1-2007-0003 azonosit6 szamu
projekt keretében valdsult meg. A kedvezményezett Agrofil-SZMI Szaktandcsadé Mérnoki
Iroda Kft. eziton fejezi ki koszonetét.
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Evaluations of N fertilizer effects on maize yields
in different arable sites

MIHALY LAJOS ' - ANDRAS MESZAROS ' — ZSOLT BABRIK ' — EVA CSAVAJDA 2

I AGROFIL SZMI Kft.
Kisbodak

2 University of West Hungary
Faculty of Agricultural and Food Sciences
Institute of Plant Production
Mosonmagyarévar

In 2009 the effect of N fertilizer on maize yield was investigated in one factorial, randomised
complete block experiment in Mosonmagyarévar, in Bély, in Hédmezdévasarhely and in
Csongrad. Each experimental sites were given different dosage (30, 60, 90, 120, 150, 180,
210, 240 and 270 kg ai/ha) of N as basic fertilizers beside the control treatment. Data
were analysed using the method of variance analysing. N fertilizer effects were found to
be different on the four investigated experimental sites. Yield modifying effect of the N
supply was significantly proved only in one case, under the circumstances of Boly. The
least yield was measured on the control (using no fertilizer) plot (9.49 t ha-1). N1 (30 ai
kg ha-!), N2 (60 kg ai ha-') and N3 (90 kg ai ha-!) treatments resulted in the yields are as
follows: 10.66 t ha-!, 11.68 t ha-! and 12.38 t ha-!. After using further doses of N no more
significant yield modifying fertilizer effect was determined at the higher levels of N — as
compared to yield of N3 treatment. According to our results, it can be stated, that — despite
of having great national economic importance of maize in Hungary — N fertilization of
the plant is not a really well-known area in our agriculture. Therefore it is suggested, that
further investigations — for the practical usage — are must be done all over the country.
Keywords: N fertilization, maize, arable site, yield.
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Harom Magyarorszagon tenyésztett kecskefajta
vérmérséklet-vizsgalata egy tejtermeld gazdasagban

NEMETH SZABINA — ORBAN MARTINA — TOTH TAMAS — GULYAS LASZLO

Nyugat-magyarorszagi Egyetem
Mez6gazdasag- és Elelmiszertudomanyi Kar
Mosonmagyarévar

OSSZEFOGLALAS

A szerz8k egy Gy6r-Moson-Sopron megyei kecsketenyészetben alpesi (n = 62), szdnentdli
(n = 54) és nemesitett magyar (n = 62) fajtdji anyakecskékkel végeztek vérmérséklet-
vizsgalatokat. A kisérlet legfontosabb célkitizése a vizsgalt harom kecskefajta vérmérsék-
lete és életkora kozti Osszefiiggések meghatarozasa volt. A vérmérséklet értékelése, az tn.
mérleg teszt segitségével tortént (az dllat viselkedésének értékelése 1-5 pontos skdldn, a
mérlegen toltott 30 masodperc alatt). A vizsgélt egyedek (n = 181) dtlag életkora 3,17+1,79
év (szdnentdli: 3,714+1,94; alpesi: 2,66+1,61; nemesitett magyar: 3,21+£1,69 év). A vizsgalt
fajtak vérmérséklet pontszamanak atlaga, 2,77+0,97 volt. A fajtak kozott szignifikans (P <
0,001) kiilonbséget tapasztaltunk, legnyugodtabbak a szdnentdli fajtaji egyedek (2,28 +0,90)
voltak, ezutan kovetkeztek az alpesi fajtaba tartoz6 kecskék (2,72+0,86), mig a legnagyobb
pontszdmmal a nemesitett magyar kecskék (3,24+0,94) rendelkeztek. Statisztikailag
igazolt negativ Osszefliggést tapasztaltunk az életkor és vérmérséklet pontszamok kozott
(rrang=—0,38; P < 0,001), ami azt jelenti, hogy az életkor el6rehaladtaval csokken az dllatok
vérmérséklete, vagyis egyre nyugodtabba valnak.

Kulcsszavak: szdnentdli, alpesi, nemesitett magyar, mérleg teszt, életkor.

BEVEZETES ES IRODALMI ATTEKINTES

Az alkalmazott etoldgia elméleti és gyakorlati ismereteinek egyre nagyobb igénye je-
lentkezik az allattenyésztésben. Az alkalmazott etoldgia a kutatdsok kdzéppontjaba az
allat — ember — kornyezet — technoldgiai 6sszefiiggéseket dllitja annak érdekében, hogy a
termel$ dllat kornyezeti igényét sokoldalian felmérve az dllomédnyok szdmdra optimélis
életteret hozzon l1étre (Gyorkds et al. 1995, Gere és Csdnyi 2001).

Az alkalmazott etoldgidn beliil az egyik fontos teriilet, az dllatok vérmérsékletének vizs-
gdlata. Hazankban a vérmérséklet, illetve az agresszivitds 0sszefiiggését a csoportnagy-

sdggal gazdasdgi haszondllatokban, tobbek kozott Czaks (1978) vizsgélta tudomdnyos
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alapossdggal. Felhivta a figyelmet arra, hogy kiilonbséget kell tenni az agresszivitds és a
tarsas rangsor kozott, ugyanis egy csoportban a rangsorban elol 4116 egyed nem feltétlentil
a legagresszivebb is.

A szarvasmarhdk vérmérsékletét mdr szamos orszdgban — pl.: Ausztralia, skandindv alla-
mok — tobb éve értékelik, és mint szelekcids szempont, szerepet jatszik a tenyésztésben.
Burrow (2002) a Breedplan egyedmodellbe torténd bevezetését is sziikségesnek tartja
a kozeljovében. A tdlzottan temperamentumos, nehezen kezelhet§ egyedek selejtezése
lényeges lehet a hazai gyakorlatban is, mivel ezek veszélyt jelentenek a gondozéra és a
tobbi egyedre (Tdzsér et al. 2004a).

A vérmérséklet értékelésére leggyakrabban két mddszert alkalmaznak: az Gn. mérleg tesz-
tet (scale test) és a menekiilési idd mérését (flight speed test) (Burrow et al. 1988).
Azirodalmi adatok szerint a nyugodt vérmérsékleti dllatok a gazdasagilag jelentds tulajdon-
sdgokban —mint pl. a silygyarapodds (Voisinet et al. 1997, Pajor et al. 2008), betegségekkel
szembeni ellendllo-képesség (Fell et al. 1999, Ivanov et al. 2005), szaporasag (Ivanov €s
Djorbineva 2003) és hisminGség (Reverter et al. 2003) — jobb eredményeket érnek el.
Ez idéig, csak kevés szerzd foglalkozott az 4llatok vérmérséklete €s tejtermelése kozotti
Osszefiiggésének vizsgalataval, és leginkdbb szarvasmarha fajban torténtek vizsgalatok
(Arave és Kilgour 1982, Szentléleki et al. 2008).

Juh fajban Ivanov és Djorbineva (2003) vizsgalatai sordn a nyugodt vérmérsékletd anya-
juhoknak nagyobb volt a tejtermelésiik, mint az ideges vérmérsékletd tarsaiké. Ezen kiviil
Neindre et al. (1998) adatai szerint a nyugodt anyajuhoknak kisebb volt a bardny elhulldsuk,
valamint jobb volt a bardnyneveld képességiik, mint az ideges vérmérsékletd anyaknak.
Pajor et al. (2006) értékelték a magyar merino vérmérsékletét, valamint kapcsolatat hiz-
lalasi tulajdonsdgokkal. Megallapitottak, hogy a nyugodt vérmérsékleti baranyok jobban
gyarapodnak a hizlalds alatt, mint az ideges temperamentumdu baranyok.

A vérmérséklet-vizsgalatokat kiilfoldi (Voisinet et al. 1997, Neindre et al. 1998, Fell et al.
1999, Burrow 2002, Ivanov és Djorbineva 2003) és magyar (Czako 1978, Gyorkos et al.
1995, Gere és Csdnyi 2001, Tozsér et al. 2004a,b, Pajor et al. 2006) kutatok mar végeztek
szarvasmarha és juh faj esetén. Ugyanakkor az altalunk hozzaférhetS irodalmakban kecske
fajra vonatkoz6 vizsgdlatokat nem taldltunk. Vizsgélatunk célja ezért, a Magyarorszagon
legnagyobb szamban tartott szdnentdli, alpesi és nemesitett magyar tejhaszni kecske faj-
tdk vérmérsékletének megéllapitasa.

ANYAG ES MODSZER

Vizsgélatainkat egy Gydr-Moson-Sopron megyei kecsketenyészetben végeztiik. Az dlloményt
181 anya képezte, melynek fajta szerint megoszlasa a kdvetkez§ volt: szdnentdli (n=54), alpesi
(n = 65), nemesitett magyar (n = 62). Az alkalmazott félintenziv tartdstechnolégia az adott
koriilmények kozott az egyetlen jarhat6 Gt. Ennek a tartastechnolégidnak koszonhetSen a
takarmdnyozast 2 {6 részre oszthatjuk. Az egyik a ,,nyari” id8szak. Az allatok dprilis masodik
dekadjatol oktober harmadik dekadjdig legelnek. Az dllatokat csak a fejés idejére €s éjjelre hajt-
jak be az istalloba. A ,,téli” idGszakban az anyakecskék napi takarméanyadagja 1 kg rétiszéna,
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1 kg lucernaszéna. A laktacids id6szakban az anyakecskéknek 0,4 kg abrakot adagolnak. A
mérés idépontjdban a vizsgalt egyedek lakticidjuk 30—120. napja kozott termeltek.

A vizsgélt harom tejelS fajta egyedei egyiitt voltak tartva és a laktacié elsé dekadjaban
tortént az adatok felvétele. A kecskefajtak vérmérséklet-vizsgalatat mérleg teszt segitségével
végeztiik el. A teszt sordn az dllatok 30 masodpercig tartézkodtak a mérlegen, mialatt a vi-
selkedésiiket pontoztuk 1-5-ig terjedd skdldn, a kovetkezdk szerint (Trillat et al. 2000):
1 pont: nyugodt, nem mozog,

2 pont: nyugodt, néhany esetleges mozgas,

3 pont: nyugodt, kicsit tobb mozgas, de nem rdzza a mérleget,

4 pont: hirtelen, epizodikus mozgasok, de nem rdzza a mérleget,

5 pont: folyamatos, hirtelen mozgédsok, razza a mérleget.

Az adatok statisztikai értékelését az SPSS 12.0. for Windows program (SPSS Inc., Chicago,
USA) programcsomaggal végeztiik el (mérleg teszt , Mann-Whitney teszt, Kruskal-Wallis
teszt, Spearman-féle korrelaci6-analizis).

EREDMENYEK

Az azonos tartdsi koriilmények lehet§séget adtak a harom fajta vérmérsékletének megal-
lapitasara és 0sszehasonlitasara. A fajtdk életkor szerinti megoszlasat, tovabba az atlagos
mérleg teszt pontszam értékeket az 1. tdbldzatban foglaltuk ossze.

1. tabldazat Anyakecskék életkor szerinti megoszlasa és
atlagos vérmérséklet pontszama

Table 1. Distribution by age and average temperament score
of the examined goat breeds
(1) Breed, (2) Age, (3) Total, (4) Average age, (5) Average temperament score,
(6) Saanen, (7) Alpine, (8) Hungarian Improved, (9) Examined breeds

. Eletkor . Atlagos Atlagos
Fajta p Osszesen . L,
) €v) 2 @ 3 életkor | vérmérséklet
1] 2| 3| 4| 5| 6 év) @) (pont) (5)
Szdnentdli (6) 10| 9| 4| 7]13| 8 54 3,74+1,942 | 2,28+0,90A
Alpesi (7) 2111313 8| 7| 1 65 2,66+1,61° | 2,72+0,86B
8

Nemesitett magyar (8) 8123 6| 611 62 3,21£1,6920 | 3,24+0,94C

184 3,17+1,79 2,77+0,97

N[O |WwW|

Vizsgalt fajtdk osszesen (9) | 39 | 45| 23| 21| 31| 17
a,b: P<0,05 A,B,C: P<0,01

Az eredmények alapjan megallapithato, hogy az dllomany atlagos életkora 3,17+1,79 év, mig
az atlagos vérmérséklet pontszdma 2,77+0,97 volt. A Kruskal-Wallis teszt eredményei alapjan
a vizsgalt fajtdk vérmérséklete kozott statisztikailag igazolt kiilonbséget (Chi2 = 26,32, P
< 0,001) tapasztaltunk. A vizsgdlat sordn legnyugodtabbak szdnentdli fajtaji anyakecskék
voltak (2,28+0,90), ket kovették az alpesi fajtaba tartozé kecskék (2,72+0,86). A legnagyobb
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pontszdmmal a nemesitett magyar anyakecskék (3,24+0,94) rendelkeztek. A bemutatott
eredményeket az /. dbra is megerdsiti, az 1 pontot kapott allatok koziil, a fajtan beliili
allomanyhoz viszonyitva, legnagyobb ardnyban a szdnentdli fajtaji anyakecskék keriil-
tek (22% a teljes szdnentdli allomanybdl). Legkisebb ardnyt a nemesitett magyar fajtaji
anyakecskékben tapasztaltuk (2%). A szdnentdli allomany nagy része 2 és 3 pontot kapott.
Az alpesi dlloményt leginkdbb 2 és 3 pont jellemezte, de jelentds résziiknek (20%) volt 4
pontja. A nemesitett magyar fajtan beliil az dllomany nagy része 3 és 4 ponttal rendelke-
zett (32 és 37%). A tovéabbi vizsgdlatainkban az életkor hatdsat értékeltiik az anyakecskék
vérmérsékletére.

1. dbra A mérleg teszt pontszamok fajtankénti megoszldsa a vizsgélt gazdasagban

Figure 1. Breed distribution of the temper classes in the examined goat farm
(1) Staff numbers (%), (2) Scales-test score, (3) Saanen, (4) Alpine, (5) Hungarian Improved
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A 2. dbra a szdnentdli fajta életkor szerinti vérmérséklet alakuldsit mutatja. A szdnentdli
fajtdban (n = 54), az 4atlagos életkor 3,74+1,94 év, az atlagos temperamentum pontszam
2,28+0,90 volt. A legalacsonyabb temperamentum pontszdmot (1,33) a 7 éves dllatoknal
tapasztaltuk, mig a legmagasabbat (3,25) a 3 éves egyedek esetén. Az eredmények azt
mutatjak, hogy az idGsebb anyakecskék nyugodtabbak, mint a fiatal egyedek. A vizsga-
latunkban negativ, kozepes 6sszefiiggést (rrang = —0,48; P < 0,001) tudtunk kimutatni.

A 3. dbra az alpesi fajtanal végzett vérmérséklet-vizsgalataink eredményeit tartalmazza.
Az alpesi fajta esetében 0sszesen 65 egyedet vizsgaltunk és az életkoruk dtlaga 2,66+1,66
&v, atlagos vérmeérséklet pontszdmuk 2,72+0,86 volt (1. tdbldzat). A legkisebb vérmérséklet
pontszamot — a szdnentdli fajta adataival megegyezGen — a 7 éves egyedek, ugyanakkor
a legnagyobb osztdlyzatot az 1 éves allatok kaptdk. Ebben az esetben is negativ, kdzepes
Osszefiiggést (rrang = —0,32; P < 0,01) szdmitottunk.
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2. dbra A szdnentdli fajta életkor szerinti vérmérséklet alakuldsa

Figure 2. Temperament monitoring of the Saanen goat breed by age
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3. dbra Az alpesi fajta életkor szerinti vérmérséklet alakuldsa

Figure 3. Temperament monitoring of the Alpine goat breed by age
(1) Scales test score, (2) Age (year)
a.b.c.d.e: P <(,05; A-B.C.D.EF: P < (.01
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A 4. dbra a nemesitett magyar kecskefajta életkor szerinti vérmérsékletét mutatja. A ne-
mesitett magyar fajta esetében (n = 62) az atlagos életkor 3,21+1,69 év, a vérmérséklet
pontszamok atlaga pedig 3,24+0,94 volt. Hasonléan az el6z4 fajtakhoz, a fiatal egyedek
vérmérséklet pontszima magasabb volt, mint az idésebb anyakecskéké, vagyis ebben az
esetben is negativ, kozepes Osszefiiggést tapasztaltunk (rrang =—0,39; P < 0,01).

4. dbra A nemesitett magyar fajta életkor szerinti vérmérséklet alakuldsa
Figure 4. Temperament monitoring of the Hungarian Improved goat breed by age
(1) Scales test score, (2) Age (year)
a.b.c.d.e: P <(.05;AB.C.D.EF. P < (.01
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Az 5. dbrdn a vizsgalt 6sszes (n = 181) egyed életkor szerinti vérmérséklet alakuldsa 1dthatd.
A statisztikai elemzés sordn megéllapitottuk azt is, hogy az életkor és a temperamentum
kozott rrang = —0,38 (P < 0,001) kozepes korreldcié van, amely azt jelenti, hogy az életkor
elérehaladtdval a vérmérséklet csokken, vagyis javul. Az eredményeink igazoljak Hearnshaw
és Morris (1984), tovabba Kabuga és Appiah (1992) megallapitdsait, nevezetesen hogy a
vérmérséklet (pontszam) az életkorral parhuzamosan valtozik és a fiatalabb allatok tempera-
mentumosabbak, mint az idGsebb egyedek. Ennek oka lehet, hogy az id6sebb éllatok mar
jobban alkalmazkodtak az adott gazdasag tartdstechnoldgidjdhoz. Roy és Nagpaul (1984)
elemzéseik sordn megdllapitottak, hogy a legnyugodtabb tehenek a 6. laktacidjiak voltak.
Hasonl6 eredményeket értek el Tazsér et al. (2003), akik kiilonbséget taldltak az egyszer ellet
és tobbszor ellett holstein friz s angus tehenek vérmérsékletének pontszdmai kozott.
Rollin (1995) szerint a szarvasmarha-tenyésztésben az allatok jolétével kapcsolatos meg-
allapitdsok egyre inkdbb elStérbe keriilnek, mivel egyre ismertebbé vdlnak az intenziv
tartdssal egyiitt jaré negativ tényezdk és azok kedvezGtlen hatdsa. Az dllatjolét nem csak
a termelési teljesitmények miatt, hanem az dllatvédelem folytdn is egyre fontosabb lesz
a kecsketenyésztésben. Ezért fontos, hogy tenyésztési szempontbdl a kecsketartok- és
tenyésztGk a nyugodtabb vérmérsékletd egyedekre szelektdljanak tovabbtartds céljabol.
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5. dbra A vizsgalt dllomany vérmérsékletének alakuldsa életkor szerint (n = 181)

Figure 5. Demography of the examined stock’s temperament classes (n = 181)
(1) Scales test score, (2) Age (year)
a.b.c.de: P <(,05;AB.CDEF P<(0]
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KOVETKEZTETESEK

A vizsgélatban részt vevd szdnentdli, alpesi, nemesitett magyar kecskefajtdkkal elvégzett
vizsgélatok alapjdn az aldbbi kovetkeztetések, és javaslatok fogalmazhaték meg.
Eredményeink azt mutatjdk, hogy a mérleg teszt a szarvasmarha és a juh fajhoz hasonléan,
alkalmas a kecskék vérmérsékletének megallapitdsara.

A vizsgilt fajtak vérmérséklet pontszamai kozott statisztikailag igazolhat6 kiilonbséget
allapitottunk meg. Az eredmények alapjan a vizsgalt harom fajta koziil a szdnentdli fajtaja
anyakecskék voltak a legnyugodtabbak.

Korabbi szarvasmarhdra vonatkoz6 vizsgalatok eredményeit megerdsitve igazoltuk, hogy
az életkor elérehaladtaval a vérmérséklet valtozik, a fiatalabb anyakecskék temperamen-
tumosabbak, mint az idGsebb allatok.

Tovabbi kutatdsi munkank sordn vizsgalni kivanjuk az anyakecskék tejtermelését a vérmér-
sékletiik fliggvényében, tovabbd kiilonbozs ivadékesoportok vérmérsékletének, valamint
a vérmérséklet orokolhetdségi értékének megallapitasat.
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Evaluation of the temperament of the different goat breeds

NEMETH SZABINA — ORBAN MARTINA - TOTH TAMAS — GULYAS LASZLO

University of West Hungary
Faculty of Agricultural Sciences
Mosonmagyardévar

SUMMARY

The authors completed temper research among Alpine (n = 62), Saanen (n = 54) and
Hungarian Improved breeds originated from a Gy6r-Moson-Sopron County’s goat stock-
farm. The most important aim of the sample survey was the determination of the relation
between the temper and age of the three examined goat breeds.

The temper estimation was fulfilled by scales test assistance (the estimation of the animal’s
behavior in a 1-5 point range standing on a pair of scales during 30 seconds).

The average age of the examined nanny goats (n = 181) was 3.17+1.79 years (Saanen:
3.74+1.94; Alpine: 2.66x1.61; Hungarian Improved: 3.21+1.69 year). The average temper
of the examined species was 2.77+0.97.

The smallest difference compared to the average was found in case of the Alpine breed
(2.72+0.86), while the received temper result was 2.28+0.90 by the Saanen and 3.24+0.94
by the Hungarian Improved breeds.

Statistically proved negative relation was found during the age and temper classes compared
research (r = —0.38; P < 0.001), which means, that as the age goes further so decreases
the animal’s temper.

Keywords: Saanen, Alpine, Hungarian Improved, scale test, age.
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Development of a functional dairy food enriched
with Spirulina (Arthrospira platensis)

NOEMI MOLNAR-ASVANYI

Dissertation Adviser: Laszl6 Varga, PhD, associate professor

The objective of the dissertation was to monitor the influence of a cyanobacterial
(Spirulina) biomass on the growth, acid production and survival of various microorganisms.
Because of its beneficial biological effects, Spirulina was used as a food additive to produce
a functional fermented dairy product, for which a detailed manufacturing technology was
developed. The influence of Spirulina on the sensory properties of fermented milks was
determined, and storage experiments were carried out to study the changes in viability
of the microbiota in the control and Spirulina-enriched products. The cyanobacterial
biomass increased the vitamin content and improved the fatty acid and essential amino
acid composition of cow’s milk.

New scientific findings:

1. Used at the rate of 3 g/dm3, Spirulina significantly increases (P < 0.05) the acid production
by various strains of mesophilic lactic acid bacteria (e.g. Lactococcus lactis subsp. lactis
NCAIM B.2128, Lc. lactis subsp. lactis var. diacetylactis NCAIM B.2127, Lc. lactis subsp.
cremoris ATCC 19257, Lc. lactis subsp. cremoris NCAIM B.2124, and Leuconostoc
mesenteroides subsp. cremoris NCAIM B.2120) during fermentation in milk; and it also
stimulates (P < 0.05) the growth of Lc. lactis subsp. lactis NCAIM B.2128, Lc. lactis subsp.
lactis var. diacetylactis NCAIM B.2127, and Lc. lactis subsp. cremoris ATCC 19257.

2. Based on the results of agar diffusion assays, it is concluded that aqueous extracts
from the Spirulina biomass are capable of inhibiting the growth of various foodborne
pathogens and food spoilage microorganisms such as Sarcina sp., Acetobacter sp., Listeria
monocytogenes NCAIM B.01373, Micrococcus luteus T21, Proteus mirabilis HNCMB
61370, Salmonella Typhi-suis HNCMB 15016, Staphylococcus aureus HNCMB 112002
and Staphylococcus epidermidis HNCMB 110001.
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3. Patentable manufacturing technology for production of a novel Spirulina-enriched
functional fermented milk has been developed. On the evidence of results from sensory
evaluations, optimum organoleptic properties are achieved when the product is prepared
with the mixed culture of Lc. lactis subsp. lactis NCAIM B.2128 and Lc. lactis subsp.
cremoris ATCC 19257, and is supplemented with sucrose at 10%, Spirulina biomass at
0.3%, and strawberry-kiwifruit flavor at 1.5%. During the first 2 weeks of refrigerated
storage at 4+2 °C, the Spirulina biomass significantly increases (P < 0.05) the viability
of mesophilic starter bacteria in the product developed.

Relationship between conditional changes,
milk yield and fertility of dairy cattle

ZOLTAN GERGACZ

Dissertation Advisers: T Erné Bader candidate, professor and

Endre Szfics, DSc, associate professor

The objective of the dissertation was to support the justification of the easily attainable
and efficient method of condition scoring with the help of the farm veterinary and nutrition
management, to better the sanitary conditions and performances of the cows, and to clarify
the relationship among condition, number of lactations, particular conception rates, blood
and urine parameters. I also want to draw attention to the critical time periods of veterinary
and feeding around and after calving, and examine the indicators among extremely hot
weather conditions.

Material and method: 1 made frequent condition scoring (in the 1-5 scale system) on two
dairy-farm and recorded data were: condition score (BCS), average daily milk yield (ANT),
days of lactation after calving (TNSZ), number of completed lactations, 305 days of milk
yield (305 NT), open days (number of days elapsed from calving to the next conception)
(UFI), and the conception rate (TT).

Furthermore, blood and urine tests were made 94 times on 2247 high yielding cows raised
on some other dairy farms of the country. The analysed parameters: haemoglobine, plasma
acetous, FFA/NEFA, AST, glucose and carbamid concentration, and urine pH, carbamid
and NSBU values. The results were classified according to the average days of lactation
(TNSZ): —12 (before calving), 3, 18, 44, 76, 104, 133 and 218 days.

New scientific findings:

1. The condition score (BCS) has a moderate effect (P < 0.05) on conception rate (TT) if
the score does not fall under BCS = 3.0. Significant (P < 0.001) relation was observed in
increasing the rate of TT if BCS < 3.0.

2. On the bases of blood and urine tests it can be stated that the trends of changing values
of haemoglobin, glucose, aceto-acetic-acid, FFA/NEFA and AST close follow the curve
of condition change.
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3. Condition reaches its lowest score on the 44th day after calving, when the rate of decrease
is 0.83 score. According to blood tests, even besides such condition decrease, sub-clinical
fat mobility diseases, ketosis and intensive liver cell damage occur.

4. In factor analysis three group factors and one individual could be differentiated. The
factors possess the following percentages from total variance in rank order 19.7%; 13.3%;
12.1% and 11.6%. The defined four factors according to their weight: (1) factor of acid-base
balance (urine pH and NSBU), (2) factor of protein supply (blood plasma and urine urea),
(3) factor of condition (BCS and haemoglobin), (4) factor of liver function (AST).

5. By analysing blood and urine tests taken in extremely hot weather conditions were founded
significant (P <0.001) differences in the concentration of blood haemoglobin, aceto-acetic-
acid, FFA/NEFA, AST, urea and urine pH and NSBU. It can be stated from results that the
multiparous cows tolerate heat stress not as well as the primiparous ones.

The precision agriculture aided by remotely sensed data

ISTVAN GYULAI

Dissertation Adviser: Kéaroly Katz, candidate, professor

The author made his PhD work at Faculty of Agricultural and Food Sciences, Moson-
magyarévar, Institute of Biosystems Engineering. Current paper presents the investigations
whether does exist a mathematical or other connection between remotely sensed data and
soil data or fertiliser program?
The study is a part of the research has been going on some years at University of West
Hungary at Mosonmagyard6var.

Figure 1. The experimental field on satellite image
(left, Copyright FOMI); Potassium (K-0) + Nitrogen (N) fertilizer and
satellite image dated 09. 03. 2002. band no. 6. synchronism (right)
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The experimental field is 15.3 hectares (ha). In November 2001 soil sampling was taken
on the experimental field, and by reason of later nutrient replenishment 63 management
units were established.

Synchronism testing

The author gathered satellite images and management units into a single system. Pixel
size: 50x50 metres. The management units were collected in tables, and the pixel values
of satellite image bands were exported, tabulated. The tables were converted into Excel
programme.

The correlations around 0.9 show that the data structure is right, data are kept together,
zero pixel values and non-zero pixel values are arranged.

Interconversion

Is there a connection between separate spots on space images and fertilizer programme
spots? How much do nutrient replenishment data and space image data complement each
other? It can be interpreted that the two tables are each a surface and what distance there is
between these surfaces and how they join. The calculation is described with the following
formula: g(x) = A f(x) + B

Search for A and B value where in x; pixel points the g(x;) = A f(x;) + B approximation is
the best! The task is to solve with least square method, which is the variation of deviation
to be minimum.

Error:= error (A, B) = X(gi — (Afi + B)?2

Result: 09.03.2009 satellite image band 6 versus K>O. A = 1.0069 joining near one, B = 7.9102
Error= 82375 — average deviation = 25

09. 03. 2009 satellite image band 6 and Nitrogen portion: A = 0.8298 joining near one,
B =-1.6579 distance between them. Error = 96826 — average deviation = 27

The error significantly exceeds table values (between 20—120), the average deviation is
44-48%, thus the interconversion is not possible, relation could not be defined between
satellite image and fertilizer portions by this way.

Economic basis of changes in data supply
of accountancy in animal husbandry

ARPAD KISS

Dissertation Adviser: Barnabds Reke, candidate, professor

On the example of animal keeping enterprises the thesis investigates the evaluation and
registration practice featuring production factors of the sector and options of choice as well
as the applicability of accountancy reports from the point of view of economic decision-
making and process evaluation.

1. Considering technical parameters
Among the elements of technical parameters (biological basis, technology, by-products,
environment and animal well fare measures) the study covers the investigation of the influence
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of biological basis. The introduction of the International Accountancy Standards, IAS 41, in
2001 resulted in a considerable gap between the international and the Hungarian regulations.
This standard definitely puts an end to the concept of historical cost based accounting, while
the Hungarian Law of Accountancy preferred the value realized in the past.

2. Scope of evaluation

Enterprises can comply with the requirements of a reliable and real overall picture first of
all through the evaluation of property according to the Law of Accountancy and through
public information supply. The solvency requirements apply to items of assets connected to
animal stock (value expressible in money, self-negotiability /the negotiability requirement can
assert itself both in the practice and in the theory only limited/, transferability, possession,
ownership). The changing in the environment and regulations of accountancy attach growing
importance to the market price determination within the evaluation of assets. Its mechanical
application leads to serous deformation of information false recognition of property value.

3. Informative content of statements

Market participants qualify the usefulness of information about accountancy data and
published statements upon their contribution to decision-making process. Behind the question
there is the relationship between a reliable and valid overall picture and the demand of
economic decision-making on information. In the process of decision-making finance is only
one of the aspects. We should consider in the decision-making process economic ethical and
non-economic factors, especially in the field of agriculture and animal husbandry.

4. Features of financial statement users

The reasons for the difference between the real and valid overall picture and the demand
of holders of interest (market participants) is the different understanding of phrases and
the range of values reflecting the interest of users and that of the standards of the Law
of Account, which is different in every respect This part of the paper investigates how
the accountancy and market participants apprehend the real and valid overall picture of
an enterprise and introduces the most important characteristics of value enhancement
processes at an enterprise on the basis of animal farms involved into the investigation.

Investigation of Factors Influencing Germination
of Volunteer Sunflower Plants (Helianthus annuus L.)
with the application of GPS

PETER JANOS POMSAR

Dissertation Adviser: Péter Reisinger, candidate, professor

The objectives of the dissertation were as fellows:
— to reveal the causes of sunflower achenia dispersion,
— to find the relationship between the quantity of dispersed and germinated seeds,
— to find factors influencing the dispersion and spring of volunteer plants in order to
solve this scope of problems.
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. We assumed that we could separate causes before and during harvesting in our

investigations on seed dispersion. Seed dispersion before harvesting greatly influences
the rate of volunteer plants that can measurably be reduced by the elaboration of a
proper technology. Investigating the quantity of dispersion by harvesters means the
rate of spreading and its distribution.

. We expected that the most effective method is to incorporate seeds shallowly just after

harvesting in order to enhance autumn germination and voluntary growing. Shallow
cultivation after harvesting could be one of the key elements of controlling voluntary
sunflower growing.

. Scientific publications confirm that germination of the seeds lying at different depths

in the soil depends on soil warming up and it sometimes happens in several waves.
This postponement has an important influence on weed control in the following crop,
i.e. if abandoned, crop could become weedy.

. Soil cultivation technology applied after harvesting can also have an important influence

on the germination of dispersed sunflower seeds. In case of shallow tillage seeds get
under optimal germination conditions, but those seeds which got deeper, could be
preserved.

. By the help of GPS we can follow the depletion dynamic of dispersed seeds on a given

field. Seeds dispersed after harvesting will not be displaced by soil cultivation too much,
so it offers a good opportunity to study the depletion tendency of volunteer plants in
the following years.

. The use of chemicals dominates in weed control methods, but there are notable results

of mechanical and agro-technical fieldmethods. A feeding trial was suggested as a new
possible “biological” method to find out, how many seeds a day Hungarian poultry
could take up.

New scientific findings:

1.

Achenium dispersion may happen before harvesting. However the main cause of
sunflower dispersion is the combine harvester. Achenia disperse mostly through the
threshed parts.

. Sunflower achenium germination in winter wheat. On average 14.42% of achenia

dispersed after harvesting and germinated in autumn. The rate of volunteer sunflowers,
however did not show any close correlation to the dispersed quantity.

. Germination depth and trends of emerging, 4.5% of sunflower seeds germinated during

spring time. The earliest plants emerged on 27t April from germination depths of 0.5
and 10 c¢m, but plants from 15 cm germination depth emerged only after 20th May.

. Germination test of volunteer sunflowers in spring after the year of dispersion. There

was only a difference of 10 cm between the deep and shallow cultivation of the fields.
But as a result of shallow cultivation, 5.9% of the seeds emerged, whereas 12.8% of the
seeds emerged after deep cultivation.

. Volunteer sunflower germination tracked by DGPS methods. Evaluating data obtained

in 2002-2003 we observed that peak emergence occured happened in both years on
the same sample areas. There was however a notable reduction between the two years.
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Compared to the foregoing year, 15% of the seeds germinated in 2003, i.e. there was
a considerable depletion tendency of seeds that got into soil after harvesting and got
preserved.

6. Biological method to reduce the number of volunteer sunflowers by feeding them to
brood hens. Based on the research results, fodder uptake of hens following the change
of fodder greatly varied. Hens that got used to groats, fed on sunflower seeds well, we
measured an average daily uptake of 100 g.

Mitigation of the heavy metal content
of wast e heaps by growing plant species

RITA TURY

Dissertation Adviser: Pal Szakdl, candidate, professor

The objective of the dissertation was to establish adequate conditions to the growth of
test plants on the flotation waste heap with acidic pH and meanwhile to keep the metal
uptake of plants on the lowest possible level in order to avoid the inclusion of these metals
(Cd, Pb, Cu and Zn) into the food chain. In order to achieve this, various treatments
were applied with the inclusion of compost, mordenite, sewage sludge, synthetic zeolite,
clinoptilolit, lime hydrate, lime sludge, wood-chips, alginite, synthetic zeolite (zeolon),
lime hydrate and control along with their combinations. In the first and second year,
into half of the plots, barley (Hordeum vulgare) was seeded whereas into the other half,
lucerne (Medicago sativa) was put in. In the third and fourth year, instead of barley, Red
Fescue (Festuca rubra) was put into the experiment plots. During this work, changes in
the elements accumulation (cadmium, copper, lead and zinc) in the roots and shoots of the
plants resultant from the various treatments were compared. Also, the growth of plants in
each plot was monitored. Metal uptake indicated an identical tendency for all three test
plants. However, metal accumulation of the plants was, by a various extent, reduced as a
result of the treatments. This was the most significant in plots where due to the treatment,
pH of the flotation sludge increased thus a higher cation-binding took place, supplying
available nutrients for the plants. Compost treatment indicated good results for all three
plants examined, due to the favourable nutrient-supply capacity and the binding of toxic
elements in a form of complex compounds.

As a result of mordenite, alginate treatments, compared to the treatments mentioned
above, metal uptake was proved to be more significant. As a result of these treatments,
no improvement was indicated regarding the nutrient-supply capacity of the sludge, basic
conditions to the growth of plants therefore were not established. Lime sludge when
combined with other substances (wood-chips, alginite) did not indicate as good results as
the treatments mentioned before. By such treatments, heavy metal accumulation could be
reduced to a limited extent. The plants indicated a slight growth only, and remained
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extenuate until the end of the vegetation period, with many of them becoming decayed.
Their metal uptake was more significant in comparison to when synthetic zeolite and
clinoptilolit were added. As a result of these treatments, an increase of the sludge’s pH was
observed. Heavy metal uptake was the most significant, compared to the control, when lime
dehydrate, lime sludge and lime sludge + lime dehydrate were applied. Plants hardly grew
in the plots mentioned above, without growing generative organs at all. Presumably, the
growth of plants here was inadequate partly due to nutrient deficiency; although the lime
applied reduced the acidity of the waste heap but did not supply nutrients indispensable
to the growth of plants.

Increasing of n-3 fatty acid content and
improvement of oxidative stability
in animal production by feeding

ESZTER ZSEDELY

Dissertation Adviser: Jdnos Schmidt, academician, professor emeritus

Feeding comprehensively influences animal originated food composition (e.g. fat content,
protein content, fatty acid profile, vitamin content) and so nutrition value. Having known
the role of different substances in each metabolism process there is a possibility to produce
so-called functional food products, and due to their special nourishing substances some
illnesses can be delayed or its development can be avoided by eating them. Among nutrients
lipoids have come into the limelight for a decade, which is in connection with the extensive
role of the fatty acid in the organism.

Hungarian people’s fatty acid supply using sunflower seed oil and pork-fat based on the
Hungarian traditional cooking does not meet the food requirements. First of all, n-3 fatty
acid supply falls behind the accepted level. One possibility to improve Hungary’s fatty acid
supply is to add n-3 fatty acid to the diet of the farming animals and this way n-3 content in
animal originated food can be increased. It can be solved in a biological way. To prove the
above mentioned theory experiments were carried out with broiler, geese and rabbits.
Numerous experiments were carried out how to increase n-3 fatty acid content in some
animal originated food at University of West-Hungary, Faculty of Agricultural and Food
Sciences, Department of Animal Nutrition. So there are lot experiences in this subject and
there are appropriate conditions for experiment and laboratory analysis. Considering the
fact that there are few data about other animal species (e.g. goose, rabbit) in Hungarian as
well as in the international scientific literature the research was expanded on two other
animal species like goose and rabbit.

The oxidative stability is also an important point of view, when increasing the n-3 fatty acid
content of meat. During the experiments the oxidative stability was examined in animal
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originated food while n-3 fatty acid was increased and the animals were fed from different

originated vitamin E in different doses, or on the other hand whether their degradation

significantly could be slowed down.

Consumers’ important questions were taken into consideration as well, namely cooking

methods (frying, boiling) could not damaged by the increased n-3 fatty acid, and whether

changing fatty acid content influenced adversely the organoleptic properties of the prepared
food.

According to the carried out trials the following new scientific findings can be stated:

1. Feeding animals with green forage or diet supplemented with 4% linseed oil significantly
decreased MUFA and increased PUFA content in tissues of geese and rabbits. Both
treatments decreased n-6/n-3 fatty acid ratio for the experimented species. The effect
of linseed oil is considerably greater than that of the green forage.

2. The fatty acid composition of the diet has different affect on the fatty acid profile of
fat from different parts of the body in geese.

3. D-a-tocopherol of fatty acid distillate as source of natural form of vitamin E was a
more effective antioxidant in the case of meat-type hybrid geese, broiler chicken and
rabbits than the dl-a-tocopherol-acetate produced by industrial way.

4. Organoleptic properties of the food prepared from the meat of rabbits and geese fed
diet supplemented with 2% linseed oil were not influenced by dietary treatment.

5. The fatty acid composition of meat with high n-3 fatty acid content is not changed by
cooking the products for 2 hours in a traditional way or boiling it in a pressure-cooker
for 20 minutes, and frying it without adding fat.

6. Frying the meat in pork fat or sunflower oil for 15-20 minutes long means some change
in fatty acid content but it does not result absolute n-3 fatty acid content decreases.
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Tajékoztato és itmutato a szerzok részére

ALTALANOS SZEMPONTOK

Csak ondllo kutatdson alapulo, mds kozleményekben meg nem jelent, a novénytermesztés (ker-
tészet, genetika, ndvénykdrtan, dllati kartevék, agrometeoroldgia, ndvényélettan, agrobotanika,
stb.), dllattenyésztés (takarmanyozdstan, dllatgenetika, dllategészségtan stb.), élelmiszer- és az
okondmiai tudomanyok témakorébe tartozo szakcikket kozolhetiink. Szemle rovatunkba a fenti
targykorokhoz tartoz6 irodalmi 6sszefoglalok, témadokumentaciok, médszertani ismertetések
stb. keriilnek.

. Tudomadnyos folyéiratunkban a dolgozatokat angol vagy magyar nyelven tessziik k6zzé. Ez

attol fiigg, hogy az Uj tudomédnyos eredmények nemzetkozi vagy inkdbb hazai érdeklidésre
tarthatnak szdmot. Mds nyelven a tovabbiakban mdr nem fogadunk be cikkeket. A kdzlemé-
nyek megjelentetésekor, az adott lapszamok Osszedllitdsakor az angol nyelvli anyagok elényt
élveznek.

. Csak formailag kifogdstalan kéziratot fogadunk el.
. A kéziratot — annak mellékleteivel egyiitt — 2 példanyban kinyomtatva és elektronikusan

(adathordozon vagy e-mailben) kell megkiildeni Dr. Varga Zoltdn cimére (Acta Agronomica
Oviriensis SzerkesztGbizottsdga, 9201 Mosonmagyardvar, Var 2.; varzol@mtk.nyme.hu)

A KEZIRAT OSSZEALLITASA

1. Formai kiovetelmények

1.1

1.2.

1.3.

1.4.

. A kézirat tabldzatokkal és dbrakkal egyiitt legfeljebb 16 gépelt — szdmozatlan — oldal legyen,
Times New Roman CE bet(tipussal 12 pt bettimérettel, korben 2 cm-es margét hagyva. A
gépirds fekete betiikkel, irodai (A/4-es) papir egyik oldaldra, 1,5-es sorkozzel torténjék. Fej- és
labléc (masként: él6fej és €é1614b) hasznalatat kérjiik mellézni.

Az alcimeket, fejezetcimeket, egyéb elkiiloniil részeket 1-1 iires sorral kell elvdlasztani a f6
szovegtol, aldhuzas és sorszam nélkiil.

Az idegen szavak {rasat fonetikusan vagy, ha még nem honosodtak meg, eredeti helyesirdssal
kérjiik.

A magyar fajnevek mellett a tudomanyos nevet (esetenként a cimben is) fel kell tiintetni és ddlr
bettivel irni. A fajtdk nevét (magyar és kiilfoldi) a mindsitésben elfogadott név szerint kell {rni
szintén ddlt betiivel (pl.: Sinapis alba cv. Budakaldsz sdrga).

2. A kézirat szerkezete

2.1

. A dolgozat cime alatt a szerz8(k) neve, munkahelye(ik) és annak székhelye szerepeljen.
Pontos cim megadasa itt keriilendS. A tudomdnyos fokozatot és munkahelyi beosztast nem
kozoljik.

2.2. A tudomdnyos kozlemények kialakult rendjének és kézirat felépitését a kovetkezd csoportositds

az

szerint kérjiik:
— Bevezetés
— Irodalmi 4ttekintés
— Anyag és modszer
— Eredmények
— Kovetkeztetések
— Osszefoglalds
— Irodalom
Acta Agronomica Ovidriensis hagyomanyainak megfeleléen. Egyes fejezetek a téma jellege,

terjedelme szerint 6sszevonhatdk: Bevezetés és az [rodalmi dttekintés, Eredmények és a Kovetkez-
tetések. Az Anyag és mddszer helyett a szerzd a Kisérletek leirdsa cimet is hasznalhatja.



87

2.3. Az Trodalom utan kérjiik feltiintetni a szerzd(k) levélcimét (név, munkahely és annak székhelye

a postai irdnyitészdmmal; e-mail cim).

A fentiek szerint csoportositott kéziratot kiegészitik (kiilon oldalakra gépelve):
Magyar nyelvii kozlemény esetén:
— magyar nyelvl 0sszefoglalds a végén kulcsszavakkal,
— angol nyelvd 0sszefoglalds a dolgozat angol nyelvid cimével, a szerz6(k) nevével és a munka

hely(iik) feltiintetésével, a végén angol kulcsszavakkal,

— tablazatok és abrak,
— angol nyelv( tablazat- s dbracimek,
— az abrdk feliratai és a tabldzatok fejlécei angol forditdsban, szdmozva pl:

1. tabldzat Az egynyari sz€EIf( el6forduldsa a Fert6-Hansdg-medence kukoricavetéseiben

Table 1. Occurrence of Mercurialis annua L. in maize fields in Fert6-Hans4g-basin

Felvételezési hely :Elgy,nylz:nri ,SZélfﬁ skzlz;lmaz Atlag
m T a fe vet;:.lnegyzete& en (2) T db/Am? (3)
1. | Hansagfalva* 46 72 54 36 52
2. | Janossomorja 38 27 25 30 30
3. | Hanségliget 2 1 4 0 2

* a tenyészidGszak folyamédn sem mechanikai, sem pedig kémiai gyomirtdsban nem részesiilt

(1) location of survey, (2) the number of Mercurialis annua L. in sample squares, (3) average pc/4m?,
(4) average pc/m?, * during the vegetation period neither mechanical nor chemical weed control was
carried out

Angol nyelvii kozlemény esetén:
— angol nyelvi 6sszefoglalas a végén kulcsszavakkal
— magyar nyelvi 6sszefoglalds a dolgozat magyar cimével, a szerz6(k) nevével és a munkahely(iik)

feltiintetésével, a végén magyar kulcsszavakkal

— kiilon-kiilon oldalakra gépelt tdblazatok és dbrak (a cimek, feliratok, fejlécek magyarra forditasa

nem sziikséges)

3. Irodalmi hivatkozdsok

3.1

3.2.

Az Irodalmi attekintés cimd fejezetbe — hivatkozaskor — egy szerzg esetében a szerz8k csaldd-
nevének ddlt bettivel torténd leirdsaval és zardjelben kozleményének kiaddsi évszdmaval sze-

sz

repeljen, pl. Pocsai (1986). Szerz&parosra torténd hivatkozas esetén a két név kozé ,,€s” szt
tegyen: Pocsai és Szabo (1983). Ketténél tobb szerz§ esetében az elséként feltiintetett szerzé
neve utdn et al. roviditést kérjiik: Schmidt et al. (1983). Egy mondaton vagy témakoron beliil,
ha tobb szerzdre hivatkozik, akkor a mondat vagy a témakor targyaldsa végén zardjelben kérjiik
a szerzGk nevének és kozleményei kiaddsi évszdmanak a felsoroldsat: (Ivdncsics 1971, Gergdtz
és Seregi 1985, Szajko 1987). Tudomdnyos kozleményben, konyvben szerepl§ hivatkozdsra
torténd utalasndl a cit. roviditést kell hasznalni (Wagner 1979 cit. Fahn 1982).

Az Irodalom osszedllitisakor a dolgozatban idézett szerzék nevét ABC- és megjelenési
id6sorrendd felsoroldsban kérjiik. Minden tanulmdnyt kiilon sorban kell feltiintetni.

— Folyo6iratban megjelent cikkre vald hivatkozdsndl a szerz$ csalddneve és keresztnevének
kezd&bettje ddlten szedve, a cikk megjelenésének évszama zardjelben, a cikk cime, a folydirat
megnevezése, az évfolyam szdma félkovéren, a lapszam zdréjelben és a kezdG-befejezd oldal
szdma kertiil felsoroldsra.

PL: Pocsai K. (1986): A 16bab vetémagsziikséglet csokkentési lehetGségeinek vizsgdlata. Novény-
termelés 35, (1) 39-44.

— Ha az idézett hivatkozds konyvben jelent meg, akkor kérjiik a szerz§ nevét, a konyv meg-
jelenési évszamat zardjelben, a konyv cimét, kiaddjat és a kiadd székhelyét kozolni.

PL: Schmidt J. (1995): Gazdasdgi dllataink takarmédnyozdsa. Mez8gazda Kiad6, Budapest.
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—Ha olyan szerzdre hivatkozik, aki tarsszerz8ként irt a konyvben, akkor a szerzg nevét az dltala
irt (hivatkozott) fejezet cimét kérjiik feltiintetni és ,,in” megjeloléssel a konyv szerkesztSjének
anevét, a konyv cimét, kiaddjat és a kiadd székhelyét

PL: Gimesi A. (1979): A lucerna vegyszeres gyomirtdsa. In Bocsa I. (szerk.): A lucerna ter-
mesztése. Mez6gazdasagi Kiad6, Budapest.

— Ha az Irodalmi attekintésben tobb szerzd dltal irt tanulmdnyra hivatkozott, az Irodalomban
az 0sszes szerzG nevét ki kell irni és a nevek kozé szokozzel kotdjelet keli tenni.

Pl.: Varga-Haszonits Z. — Varga Z.— Schmidt R. — Lantos Zs. (1997): The effect of climatic
conditions on the maize production. Acta Agronomica Oviriensis 39, (1-2) 1-14.

— Kiilfoldi szerz6 esetében csaldd- és keresztnév kozé vessz6t kell tenni. Magyar szerz6knél
ez keriilendd.

4. Abrdk és tablazatok

4.1.
4.2.

4.3.

4.4.

4.5.
4.6.

Kizédrélag fekete-fehér dbrdkat tudunk elfogadni.

A digitalizalt képeket, dbrdkat lehetSleg TIF, JPG kiterjesztést dllomdnyként kiildjék, és ne a
dokumentumba agyazva.

Téblazatok esetében kérjiik, hogy szintén Times New Roman betiitipust haszndljanak. LehetSleg
mell6zzEk a tablazatok kiilonféle kerettel és vonalvastagsdgokkal torténd tarkitdsat.

Kérjiik az eredeti dbrak, tablazatok kiilon dllomdnyban (pl. XLS) torténd mentését, ezeket se
illesszék a dokumentumba.

Ugyanazon adatsorokat grafikus és tabldzatos formaban nem kozoljiik.

Kérjiik, hogy a szdvegben az dbrdkra és tabldzatokra (dolt betiivel irva) minden esetben hivat-
kozzanak.

5. Lektordlds, korrektiira

5.1

5.2.

5.3.

Angol nyelvi cikkek lektordldsa 3 Iépcsében torténik. A kdzlemény beérkezésekor eldzetes
nyelvi ellendrzésen esik 4t, amit szakmai birdlat kovet. Kozlés el6tt a tudomdnyos dolgozatot
anyanyelvi lektornak kiildjiik ki véleményezés céljabol.

A szerz8k javaslatot tehetnek a két szakmai lektor személyére. A javasolt lektorok tudomdnyos
mindsitéssel rendelkezd személyek legyenek. A javasolt lektorokat a Szerkeszt§bizottsag hagyja
jova, illetve jelol ki dj lektorokat. A lektorok nevét az évi utolsé lapszdmban a borit6 belsé
oldaldn — a birdlt cikk megjelolése nélkiil — feltiintetjiik.

A lektori véleményeket a szerzGknek a kézirattal egyiitt megkiildjiik. Kérjiik a szerzéket, hogy
dolgozatukat a biralok javaslata alapjan médositva miel6bb kiildjék vissza, 1 példdanyban
kinyomtatva és 3.5 mdgneslemezen, CD lemezen vagy e-mail-ben (varzol@mtk.nyme.hu).
Csak a végleges 0sszedllitdsu, hibdtlan dolgozatot tudjuk szerkeszteni. A nyomdai munka el6tt
amar szerkesztett kozleményt (hasablevonatot) a szerz6 cimére pdf formdtumban megkiildjiik,
hogy azt a kézirattal egyeztesse, s az észlelt vagy sziikséges javitdsokat hibalista formdjaban
jelezni tudja szerkesztGségiinknek. A hasdblevonatot 3 munkanapon beliil sziveskedjenek
visszakiildeni.

A megjelent dolgozatokért a Szerkeszt&bizottsag tiszteletdijat nem tud fizetni, de a szerzék részére
dijmentesen pdf formdtumu digitdlis kiilonlenyomatot kiildiink.
A kéziratokat a dolgozat megjelenéséig megdrizziik.

A Szerkesztobizottsdg
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