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Abstract: The aim of this study was to determine the individual and combined toxic effects of Glialka Star 
herbicide (360 g/l) and lead acetate on the development of chicken embryos. The eggs were injected by 0.1 ml of 
lead acetate solution (0.01%; 0.1%) and/or by 0.1 ml of Glialka Star (glyphosate, 360 g/l; 2%). The treatments 
were performed on day 0 of incubation, and the embryos were examined on day 19 by the followings: rate 
of mortality of embryo, body mass, type of developmental anomalies by macroscopic examination. The body 
weight was evaluated statistically by the one-way ANOVA with Tukey and Dunnett post-test, the mortality 
of embryo and the developmental anomalies was analysed by Fisher test. Single treatment of both items and 
their combination increased the mortality of embryo but the single treatment of herbicide caused significant 
difference. The combination of Glialka Star and lead acetate significantly reduced the body weight of embryos 
but no significant difference was observed due to the single administration of the herbicide. Developmental 
abnormalities were observed sporadically either single or concomitant treatment. Based on the results there is a 
possibly additive toxic interaction between the lead acetate and Glialka Star that can highly reduce the viability 
of the embryos or can lead to extinction of wild birds.
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Introduction

The chemical plant protecting process is one of the most important polluting activities 
in the agricultural production. The ecosystem of a given habitat can be contaminated 
simultaneously by sprayed pesticides and other xenobiotics, e.g. heavy metals due to the 
agricultural activities during the plant protecting processes. Therefore, the chemical load 
can be occurred as a complex problem, so the combined toxic effect, i.e. toxic interaction 
of at least two substances can expected and the components can modify the effect of each 
other. Recently, the examination of the combination of heavy metals and other chemicals 
gained significant ground in both avian (Fejes et al., 2001; Kertész, 2001) and mammalian 
(Institóris et al., 2001; Pecze et al., 2001) toxicology research studies. Furthermore, the 
interaction effects are examined not only in the field of ecotoxicology, but also in all other 
areas that deal with health care and chemical safety issues (Oskarsson, 1983; Danielsson 
et al., 1984; Speijers and Speijers, 2004). 

The different agricultural areas offer sources of food, shelter and breeding places to wild 
birds, therefore the sprayed pesticide and other chemical substances can contaminate not 
only the adults, but the embryos developing in egg, as well. The eggs of the wild birds may 
be exposed to different chemicals on the cultivated lands at the same time and their toxic 
effects may appear in embryo mortality and developmental anomalies. 

Teratological tests carried out on avian embryos provide useful data for environmental 
protection and facilitate the development of environmental-friendly chemical plant protection 
techniques (Várnagy et al., 1996). The aim of our study was to examine the toxic effect and 
interaction of lead acetate and a glyphosate containing herbicide (Glialka Star) on chicken 
embryos after administration of single compounds and simultaneously by injection technique.
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Materials and methods

Farm chicken eggs with good fertile potential (Goldavis Ltd., Hungary) were used in the 
experiment. The eggs based on their size and weight were divided into six homogenous 
groups (40 eggs in each), and were incubated in Ragus type table incubator (Vienna, 
Austria) ensuring the required temperature (37–38ºC), the relative humidity (65–70%) 
and the daily rotation. 

The eggs were treated with a final volume of 0.1 ml solution or emulsion of the test 
items, directly into the air-chamber with a pipette on the first day of incubation. The 
egg-shell was bored through before the injection, and it was sealed with paraffin after 
treatment (Clegg, 1964). During the single and simultaneous administration lead acetate 
(Reanal-Ker Ltd., Budapest) with a concentration of 0.01% or 0.1% and 2% of Glialka 
Star glyphosate containing herbicide (Monsanto Hungary Ltd., 360 g/l) corresponding to 
that used in plant protection practice were applied. The control group was treated with 
avian physiological saline solution (NaCl 0.75%). The details of the experimental design 
are presented in Table 1. 

All eggs and embryos were examined and processed on day 19 of incubation. During the 
processing rate of embryo mortality, body mass of embryos and type of developmental 
anomalies were registered. 

The distribution of body weight of the live embryos was controlled by Comparison-
Quantile Plot and was analysed statistically by One-Way ANOVA. Data of groups 
were compared by Tukey and Dunnett tests. The statistical analysis of the results of 
embryo mortality and developmental abnormalities were performed by Fisher’s exact 
test (Baráth et al., 1996).

Table 1. Experimental design

Group No of egg Treatment (concentration)

Lead acetate Glialka Star
I (control) 40 - -

II 40 0.01% -

III 40 0.1% -

IV 40 - 2%

V 40 0.01% 2%

VI 40 0.1% 2%

Results and discussion

The average body weight of the embryos was 19.26±1.37 g and 18.31±1.71 g in Group II 
and Group III that was significantly lower as compared to the control group (22.58±1.98 
g, p=0.001). Due to glyphosate treatment (2%) the body weight was 21.98±1.92 g that 
was significantly lower than the control. The simultaneous administration of lead acetate 
(0.01%) and glyphosate resulted significant decrease (p=0.05) of average body weight 
(Group V: 20.48±1.28 g) as compared to the control (p=0.05) (Figure 1). The combination 
of 0.1% concentration of lead acetate and 2% glyphosate caused 97.50% mortality of the 
embryos.The results of the embryo mortality is presented in Table 2. 
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There were two died embryos in the control group (5%). The single administration of 
lead acetate increased the mortality up to 20% and 27.50% in Group II and Group III, 
respectively. The changes were not statistically different as compared to the Group I 
(control). The application of 2% Glialka Star caused 57.50% of mortality in the treated 
embryos in Group IV that was significant as compared to the control (p=0.001).

Table 2. Embryonic death and developmental anomalies from teratogenicity test of lead acetate and Glialka Star in 
chicken embryos after single and combined administration

Group Treatment

No of embryos 
showing 

abnormality/No 
of live embryos

Death No/ 
Total eggs

Rate of 
developmental 
anomalies (%)

Mortality (%)

I Control 0/38 2/40 0 5.00

II Lead acetate 0.01% 1/32 8/40 3.12 20.00

III Lead acetate 0.1% 2/29 11/40 6.89 27.50

IV GLIALKA STAR 0/17 23/40a 0 57.50

V GLIALKA STAR    + 
Lead acetate 0.01% 0/32 8/40 0 20.00

VI GLIALKA STAR    + 
Lead acetate 0.1% 1/1 39/40 100.00 97.50

a: Significant  difference as compared to the control  (p=0.001)

Figure 1. Body weight (g) of the chicken embryos on day 19 of incubation from teratogenicity test on Glialka Star 

and lead acetate after single and simultaneous administration

a: Significance decrease as compared to the control(p=0.001)
b: Significance decrease as compared to the control(p=0.05)
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Due to the simultaneous administration of 0.01% lead acetate and 2% glyphosate (Group 
V) induced not significant increase of embryo mortality (20%), and simultaneous 
administration of 0.1% lead acetate and 2% Glialka Star (Group VI) the rate of mortality 
increased up to 97.50%.

Developmental abnormalities were not recorded in the control group (Table 2). The 0.1 and 
0.01% lead acetate induced leg deformation and open abdomen (Group II: 1, Group III: 2 
embryos) without statistical difference as compared to Group I.  Teratogenic malformations 
were not registered due to the single administration of Gialka Star (Group IV) and its 
application with 0.01% lead acetate (Group V). However, the higher concentration of lead 
acetate (0.1%) and 2% glyphosate containing product induced leg deformation, growth 
retardation and beak malformation in the survivor embryos (Group VI).

The results of the individual teratogenicity studies on lead acetate in chicken are in 
accordance with results of toxicity studies in other species. Depending on the dose, lead 
has embryotoxic potential and may cause developmental anomalies (Ferm and Carpenter, 
1967; Várnagy and Budai, 1995). Similar results were found in chicken embryos treated 
with 0.01% lead acetate (lower body weight, higher rate of embryo mortality) but the 
developmental anomalies were not significant versus the control group (Juhász, 2009). 

Glyphosate containing RoundUp herbicide was examined by other researchers in Wistar 
rats. Dams were treated orally with 500, 750 and 1000 mg/kg glyphosate via drinking 
water. The results showed 50% mortality rate of dams treated with 1000 mg/kg glyphosate. 
Skeletal alterations were observed in foetuses of the dams in Groups treated with 500, 750 
or 1000 mg/kg. Based on these data can be concluded that the glyphosate containing 
RoundUp is toxic to dams and induces developmental retardation of the foetal skeleton 
(Dallegrave et al., 2003). 

Generally, the simultaneous application of heavy metals and pesticides may cause 
significant increase of their toxic effect in comparison with the individual toxicity of the 
applied components. It was particularly distinct due to the combined administration of 
Glialka Star herbicide. 

According to the published literature the toxicity of many pesticide combinations is at 
least additive. In some cases pesticide mixtures, if they particularly contain insecticide 
component, have been shown to be synergistic effects, with reported increase in toxicity 
up to 100-fold. However, these effects are species, time and dose dependent, therefore 
difficult to predict it routinely (Thompson, 1996).

Conclusions

The single treatment of lead acetate with 0.1 and 0.01% concentration induced embryotoxic 
effect in chicken embryo which manifested in significant decrease of body weight and 
elevated rate of embryo mortality. 

The glyphosate containing Glialka Star plant protection product with herbicidal action was 
also embryotoxic on chicken embryos and resulted not significant reduce of body weight and 
statistically significant increase of mortality. Due to the simultaneous application of lead acetate 
and Glialka Star the embryo mortality was statistically higher than the individual effect. 
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Developmental abnormalities were sporadically observed due to the single and concomitant 
administration (leg and beak deformation, growth retardation, open abdomen). 

Based on the results, there are presumably addition-type toxic interaction between lead 
acetate and Glialka Star herbicide, that highly reduce the viability of the embryos. 

Acknowledgement

This research was supported by the 11475-4/2016/FEKUT grant of the Hungarian Ministry 
of Human Resources and by the Society of Hungarian Toxicologists.

References
Baráth, Cs., Itzés, A., Ugrósdy, Gy. (1996): Biometrics. Mezőgazda Publishing, Budapest. 37-217. 
Clegg, D.J. (1964): The hen egg in toxicity and teratogenicity studies. Fd. Cosmet. Toxicol. 2: 717-718. DOI: 

https://doi.org/10.1016/s0015-6264(64)80423-5 
Dallegrave, E., Mantese, F.D., Coelho, R.S., Pereira, J.D., Dalsenter, P.R., Langeloh, A. (2003): The teratogenic 

potential of the herbicide glyphosate Roundup in Wistar rats. Toxicology Letters. 142: 45-52.  DOI: https://
doi.org/10.1016/s0378-4274(02)00483-6 

Danielsson, B.R.G., Oskarsson, A., Dencker, L. (1984): Placental transfer and fetal distribution of lead in mice 
after treatment with dithiocarbamates. Arch. Toxicol. 55: 27-33. DOI: https://doi.org/10.1007/bf00316582 

Fejes, S., Várnagy, L., Budai, P., Takács, I. (2001): A réz-szulfát és a BI 58 EC interakciós vizsgálata házityúk 
embrión. TOX’2001 Konferencia. Eger. Absztraktok C2–4.

Ferm, V.H., Carpenter, S.J. (1967): Teratogenic effect of cadmium and its inhibition by zinc. Nature. 216: 1123. 
DOI: https://doi.org/10.1038/2161123a0 

Institóris, L., Siroki, O., Dési, I. (2001): Kombinált cipermetrin Hg2+ és As3+ expozíció immuntoxikológiai 
vizsgálata patkányon. TOX’2001 Konferencia. Eger. Absztraktok C1–2. DOI: https://doi.org/10.1016/
s1567-5769(01)00029-7 

Kertész, V. (2001): Nehézfémek és PAH-vegyületek embrionális fejlődésre gyakorolt hatása madarakon. Doktori 
(PhD) értekezés. SZIE MKK. Gödöllő.

Juhász, É. (2009): Herbicidek (Stomp 330 EC, Dikamin D) és nehézfémek (réz, kadmium, ólom) egyedi és 
együttes méreghatása madárembriókon. Doktori (PhD) értekezés. PE GK. Keszthely.

Oskarsson, A. (1983): Redistribution and increased brain uptake of lead in rats after treatment with 
dethyldithiobarbamate. Arch. Toxicol. 6: 279-284. DOI: https://doi.org/10.1007/978-3-642-69083-9_52 

Pecze, L., Papp, A., Nagymajtényi, L. (2001): Kombinált toxikus expozíció hatása az in vivo regisztrált 
hippokampális populációs spike-ra patkányban. TOX’2001 Konferencia. Eger. Absztraktok C1–4.

Speijers, G.J.A., Speijers, M.H.M. (2004): Combined toxic effects of mycotoxins. Toxicology Letters. 153: 91-
98. DOI: https://doi.org/10.1016/j.toxlet.2004.04.046 

Thompson, H.M. (1996): Interaction between pesticides; A review of reported effects and their implications for 
wildlife risk assestment. Ecotoxicology. 5: 59-81. DOI: https://doi.org/10.1007/bf00119047 

Varga, T., Hlubik, I., Várnagy, L., Budai, P., Molnár, E. (1999): Embryonic toxicity of insecticide Sumathion 50 
EC and herbicide Fusalide S in pheasants after individual or combined administration. Acta Vet. Hung. 47: 
1. 123-128. DOI: https://doi.org/10.1556/avet.47.1999.1.13 

Várnagy, L., Budai, P. (1995): Agrochemical hygiene. Mezőgazda Publishing, Budapest. 45., 50-52., 64-65., 
70-83.

Várnagy, L., Varga, T., Hlubik I., Budai P., Molnár, E. (1996): Toxicity of the herbicides Flubalex, Fusilade S and 
Maloran 50 WP to chicken administration as single compounds or in combination. Acta Vet. Hung. 44: 3. 
363-376. DOI: https://doi.org/10.1016/0378-4274(95)94972-j 

https://doi.org/10.1016/s0015-6264(64)80423-5
https://doi.org/10.1016/s0378-4274(02)00483-6
https://doi.org/10.1016/s0378-4274(02)00483-6
https://doi.org/10.1007/bf00316582
https://doi.org/10.1038/2161123a0
https://doi.org/10.1016/s1567-5769(01)00029-7
https://doi.org/10.1016/s1567-5769(01)00029-7
https://doi.org/10.1007/978-3-642-69083-9_52
https://doi.org/10.1016/j.toxlet.2004.04.046
https://doi.org/10.1007/bf00119047
https://doi.org/10.1556/avet.47.1999.1.13
https://doi.org/10.1016/0378-4274(95)94972-j


16th Alps-Adria Workshop – Synergism in science     Opatija, Croatia – 2017

20 | DOI: 10.18380/SZIE.COLUM.2017.4.1.suppl


	Prologue
							Márton Jolánkai  

	The effects of wastewater irrigation on the yield of energy willow and soil sodicity
	Ágnes KUN1 – Csaba BOZÁN2 – Károly BARTA3 – Mária B. ONCSIK4

	Model study to investigate the toxic interaction between glyphosate herbicide and lead acetate on chicken embryos
	Rita SZABÓ1 – Géza SZEMERÉDY1 – Adrienn GRÚZ1– Péter BUDAI1 – 
József LEHEL2

	The effect of sowing date and plant density on yield elements of different winter oilseed rape (Brassica napus var. napus f. biennis L.) genotypes
	Éva VINCZE

	Responses of maize (Zea mays L.) roots to soil condition in an extreme growing season
	Igor DEKEMATI1 – Zoltán RADICS1 – Zoltán KENDE1 – Igor BOGUNOVIC2 – 
Márta BIRKÁS1 

	Measuring and mapping within-field soil moisture content for precision (site-specific) plant production
	Gabor MILICS1 – Viliam NAGY2 – Tomas ORFANUS2

	The natural viral infections of the weedy Panicum miliaceum (L.)
	György PÁSZTOR - Rita SZABÓ - András TAKÁCS - Ágnes HENÉZI - 
Erzsébet NÁDASY

	Abiotic stress impacts caused by weather and nutrient replenishment on the yield of maize (Zea mays L)
	Adrienn SZÉLES1 – Péter RAGÁN1 – János NAGY1

	Inland excess water hazard on the flat lands in Hungary
	Csaba BOZÁN1 – János KÖRÖSPARTI1 – Gábor ANDRÁSI1 – Norbert TÚRI1 – 
László PÁSZTOR2

	Impacts of arbuscular mycorrhizal fungi on plant growth and yield of three pepper genotypes
	Hong Duc NGUYEN – Au Trung VO – Katalin POSTA 

	Wheat genotypes under reduced nitrogen supply: changes in chlorophyll fluorescence parameters 
	Szilvia VERES1 – Attila SIMKÓ1 – László KISS1 – László ZSOMBIK2 

	Activated charcoal improves growth of F. imperialis propagated by indirect organogenesis
	Nigar SAEED 1,2* - Sabahattin CÖMERTPAY3

	Effects of soil tillage systems and fertilization on the CO2 emission of chernozem soil 
	Ágnes TÖRŐ – András TAMÁS – Tamás RÁTONYI – Endre HARSÁNYI

	Gene expression of glutathione-S-transferase in sunflower (Helianthus annuus L.) inoculated with arbuscular mycorrhizal fungi under temperature stresses
	Zoltán MAYER – Nguyen HONG DUC – Katalin POSTA

	The comparison of spring to early summer SPAD values of various winter cereals
	Ákos TARNAWA 1 – Laura CZERŐDINÉ KEMPF 1 – Ferenc NYÁRAI-HORVÁTH 1 – András MÁTÉ 1 – Zsolt SZENTPÉTERY 2

	Effect of salinity on rice (Oryza sativa L.) in seedling stage
	Árpád SZÉKELY1 – Tímea SZALÓKI1 – János PAUK2 - Mihály JANCSÓ1 

	Performance of rice varieties under aerobic conditions in Hungary
	Mihály JANCSÓ1 – Árpád SZÉKELY1 – Tímea SZALÓKI1 – Csaba LANTOS2 – 
János PAUK2

	The marigold’s (Calendula officinalis L.) drug yield and economic value changes over time and composition of the essential oil active agents under different fertilization settings
	Judit Éva Lelesz1 – József Csajbók2

	Aluminum-toxicity responses in Phaseolus vulgaris L. genotypes
	Brigitta TÓTH1 –  Michael A. GRUSAK2

	Effect of aluminum and bacteria fertilizer treatment on the Vigna radiata root growth and photosynthetic activity on early growth stage
	Dávid KACZUR1 –  Csaba BOJTOR1 –  Gerda HANKOVSZKY1 –  Szilvia VERES2 –  
Brigitta TÓTH1 

	The effects of two pesticides on the mortality and reproduction of Folsomia candida
	Adrienn GRÚZ1 – Dóra VARJAS-BODROG1 – Rita SZABÓ1 – József LEHEL2 – 
Péter BUDAI1

	Herbicidal activity and inhibitory potency of two essential oils on weeds under natural condition
	Kamel MOUSSAOUIl  ─ Karima BABA-AISSA1 ─  Islam ZEKKARI1 ─ Abdelhamid BOUCHERF1  ─  Zahr-Eddine DJAZOULI1

	Biocidal effect of two formulated essential oils compared with a synthetic product on a green aphid Chaitophorus leucomelas (KOCH, 1854) of black poplar Populus nigra (L, 1753) 
	Karima BABA-AISSA 1 ─ Kamel MOUSSAOUI 1 ─ Asma BERDIA 1 ─ 
Nesrine MECHERI1 ─ Zahr-Eddine DJAZOULI 1

	Three different genotypes of maize hybrids yield response to sowing date and plant density changes
	Ákos TÓTIN  

	Runoff and infiltration – Case study of a Cambisol
	Judit Alexandra SZABÓ1* – Boglárka SZABÓ2 – Zoltán SZALAI1;3  – Marianna RINGER3  – Gergely JAKAB1;3

	The role of climate strategies and green infrastructure in the adaptation to climate change
	Edit HOYK1 – András Donát KOVÁCS2

	Climate consciousness and adaptation from the viewpoint of farmers
	Jenő Zsolt FARKAS1 – Edit HOYK2

	Nitrate dispersion-diffusion coefficients in agricultural soil profile of Žitný ostrov locality (Slovakia)
	Viera KOVÁČOVÁ

	Effects of carbon dioxide concentration on chlorophyll fluorescence of peas „Pisum sativum L.”
	András TAMÁS1 – Ágnes TÖRŐ1 – Zoltán BALLA2 – Tamás RÁTONYI2 – 
Endre HARSÁNYI2

	Infiltration and runoff measurements on arable land with different slopes and rainfall intensities
	Boglárka SZABÓ1 – Judit SZABÓ2 – Csaba CENTERI1 – Gergely JAKAB2 - Zoltán SZALAI2 

	Impact of crop year and nitrogen topdressing on the quantity and quality of wheat yield
	Adnan Eser – Katalin M. Kassai – Ákos Tarnawa – Ferenc H. Nyárai  – Márton Jolánkai

	Investigation of the phytotoxic effect of herbicide 2,4-D with hormonal function on winter wheat
	György PÁSZTOR - Rita SZABÓ - Erzsébet NÁDASY

	Effect of gluten formation on wheat quality
	Desimir KNEZEVIC1 – Anja ROSANDIC2 – Danijela KONDIC3 – 
Adriana RADOSAVAC4 – Dragana RAJKOVIC5 

	Subalpine Springs (The Krkonoše Mountains National Park): Species Diversity in Relation to Environmental Factors
	Milan SKALICKY1 – Vaclav HEJNAK1 – Josef HAKL2 – Marketa HRONOVSKA1 – Josef HARCARIK3

	Environmental and production aspects of maize cultivation in relation with the different time-applied nitrogen
	Milan MESIC1 – Aleksandra PERCIN1 – Igor BOGUNOVIC1 – Zeljka ZGORELEC1 – Lola GANDJAEVA2 

	Elaboration of the methodology of dew measurement by means of weighing lysimeters
	Krisztina CZELLÉR – Lúcia SINKA – Géza TUBA – József ZSEMBELI

	Complex effect of secondary salinization and composting on soil respiration
	József Zsembeli1 – Yuriko Mori2 – Géza Tuba1 – Krisztina Czellér1 – 
Györgyi KOVÁCS1

	Land cover changes in the Visegrád Group between 1990 and 2012
	József LENNERT

	The determination of the areas at risk of soil degradation by water erosion
	Elena KONDRLOVÁ – Jaroslav ANTAL 

	Risk of soil salinization/sodification in the Danube Lowland after the realization of underground sealing walls between Komárno and Štúrovo, Slovakia 
	Tomáš Orfánus – Anežka Čelková – Viliam Nagy

	Economic Structures of Tobacco Farms: The Case of Denizli Province in Turkey
	Mevlüt GUL1 – Nurgül SALUK1

	Socio-Economic Structure of Buckwheat Farms in Turkey
	Mevlüt GUL1  –  Emine BIRER1

	Nitrogen fertilization analysis on small plot winter wheat (Triticum aestivum L.) experiments
	István BALLA – Gergő Péter KOVÁCS – Péter Pál MIKÓ – Csaba GYURICZA

	Impacts of nutrition and age on the angiological state
	Zsuzsanna SÓFALVY1 – Zsolt SZENTPÉTERY2 

	Appearance of the health – conscious consumer behavior in the V4 countries
	Amelita Kata GÓDOR1 – Éva HEGYES GÖRGÉNYI2

	Changes in capacity and utilization of general practitioner care in Northern Hungary since the EU accession
	Csaba BÁLINT

	Ahlam HAMIM1,2 –  Sevastianos ROUSSOS3 – Robin DUPONNOIS4 – 
Rachid MRABET2 – Mohamed HAFIDI1
	Estimation of different fractions of organic carbon and it’s implication to carbon dynamics in agricultural soil 
	Nandkishor  MORE – Ashima SINGH  – Rana Pratap SINGH 

	Water deficit irrigation strategy and arbuscular mycorrhizae application in field crop production
	Jawdat BAKR1,3 – Hussein G. DAOOD2– Lajos HELYES3 – Katalin POSTA4

	Status of plant available phosphorus in Nisava area of the South and Eastern Serbia 
	Miodrag JELIC 1 – Violeta MAKLENOVIC2 – Vlado KOVACEVIC3  – Desimir KNEZEVIC1 – Aleksandar PAUNOVIC4

	Integration of the traits of life history “fitness” of the black bupreste in his environment
	Latifa BRAHIMI1.2  –  Nawel MEKIOUS1  –  Zahreddine DJAZOULI1

	Reviews & project communications
	Cultural and economic aspects of the Roman limes route in Hungary 
	Lajos Szabó1 - Bulcsú Remenyik2

	Agronomic impacts on the performance of active ingredients of hemp (Cannabis sativa L) plant
	Laura CZERŐDINÉ KEMPF1 – Zuzana FINTA2 - Ákos TARNAWA 1

	Support of implementation process of EU directive 2007/60/EC on the assessment and management of flood risks in Georgia
	Peter STRADIOT

	Storage proteins in wheat (Triticum aestivum L.) and impact of mycotoxins affecting quality and quantity with focus on nitrogen supply
	Adnan ESER

	Determining the main physical characteristics of fertilisers
	Zoltán BALLA – András TAMÁS – András VÁNTUS – Zoltán HAGYMÁSSY

	Methodological approach in rehabilitating coal ash disposal sites from thermoelectric power plants and mitigation of environmental risks
	Hamid ČUSTOVIĆ1 – Melisa LJUŠA1 – Emira HUKIĆ2
	Index
	Sponsors


