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ORGANIZERS 
 

Professors Elena Rakosy – Tican Romania, Peter Ruckenbauer 
Austria and Ervin Balázs Hungary 

 
This year workshop of the Pannonian Plant Biotechnology Association will be 
held at Babes-Bolyai University Cluj-Napoca, Romania between 4th and 7th of 
July 2010. We cordially invite scientists and experts from the region to give 
reports on their experiences with GMP field trials and also scientists giving 
result on their latest discoveries in green biotechnology relates to combating 
climate change challenges. 
 

Invited speakers on GMP field trials will include: 
Poland: Slawomir Sowa; Czech Republic: Frantisek Sehnal; Slovak 

Republic: Jan Kraic; Romania: Elena Badea; Bulgaria: Bojin Bojinov; 
Hungary: János Pintér; József Kiss. 

Due to the generous support of the Rector of the University we received free 
Hotel accommodation at the University Hotel, for this period, for up to 50 
participants. The address of the hotel is: 
 

University Hotel 
Pandurilor str. 7 (post address) 

for tram stop or taxi please indicate Plopilor str. 
Tel. (004)264-429787; 264-429788 

Fax.(004) 264-429793 
www.ubbcluj.ro 

 

The tentative schedule of the two days workshop 
 

Arrival on Sunday July 4th 
 

Registration starts at 5.00 p.m. at The University Hotel where the welcome 
reception will be also organized at 7.00 p.m. 

 
Workshop starts with GMP field experiences on 5th of July at 9 am till 6 pm 

continues with green biotech responses to climate change 
on 6th of July starts at 9 am till 6 pm; 7.00 pm Farewell party 

 

July 7th departure 
 

Your abstract will be put into an abstract book so please provide it till 
 June 10 and send to balazs@mail.mgki.hu 

Organizers are providing publication possibilities for presented paper in the 
Acta Agronomica a peer reviewed scientific quarterly. Please bring your ms for 

the workshop and hand it to the organizers on CD. 
Our local organizer prof. Elena Rakosy-Tican and her team e-mail: 

lrakosy@hasdeu.ubbcluj.ro; arina5744@yahoo.com 

 

http://www.ubbcluj.ro/
mailto:balazs@mail.mgki.hu
mailto:lrakosy@hasdeu.ubbcluj.ro
mailto:arina5744@yahoo.com
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PROGRAMME 

 
Sunday July 4 

 
5.00 p.m.  Registration   
 
7.00 p.m.  Welcome reception  
 
 

Monday July 5 
 

CHAIR: PETER RUCKENBAUER 
 
9.00  am WELCOME by Prof. Dr. ANDREI MARGA the RECTOR of 

Babes-Bolyai University 
 
9.15  am  ELENA MARCELA BADEA, ANCA LĂCĂTUŞU, FLORINA RADU, 

IULIANA IONEL, IP OTIMAN (ROMANIA) 
 

IMPACT OF CULTIVATING BT MAIZE AT FARM LEVEL ON 
SOIL BIODIVERSITY, QUALITY AND QUANTITY OF 
YIELD  

  
9.45  am  J., KISS, Á. SZÉNÁSI, Z., PÁLINKÁS AND Z. DORNER 

(HUNGARY) 

 
GM MAIZE RELEASES FOR ENVIRONMENTAL IMPACT 
ASSESSMENT: EXPERIENCES AND CHALLENGES 

 
10.15 am  J. KRAIC, K. ONDREIČKOVÁ, H. DRAHOVSKÁ, M. SINGER, A. 

PLAČKOVÁ, Ľ. KONÔPKOVÁ AND P. MIHALČÍK (SLOVAK 
REPUBLIC) 

 
FIVE YEARS OF CULTIVATION AND TESTING OF 
GENETIC MODIFIED MAIZE IN SLOVAKIA 

 
10.45 am  COFFEE BREAK  
 
11.00 am C. L. MARTON, J. PINTÉR, CS. SZŐKE, T. SPITKÓ 

(HUNGARY) 
 

BREEDING MAIZE FOR RESISTANCE TO WESTERN 
CORN ROOTWORM 
(DIABROTICA V. VIRGIFERA LECONTE) 
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11.30 am F. SEHNAL, Z. SVOBODOVÁ, O. HABUŠTOVÁ, L. SPITZER, H. 

M. HUSSEIN, V. PŮŽA, M. HOLEC (CZECH REPUBLIC) 
 

IMPACT OF GM MAIZE MON 88017 ON THE NON-
TARGET INVERTEBRATES 

 
12.00 am  B. BOJINOV (BULGARIA) 
 

BULGARIAN EXPERIENCE WITH GM COTTON TRIALS 
 
12.30 pm SLAWOMIR SOWA, TADEUSZ OLEKSIAK, ROMAN WARZECHA, 

ANNA LINKIEWICZ, MAGDALENA ZURAWSKA-ZAJFERT, 
DARIUSZ MANKOWSKI, KATARZYNA GRELEWSKA, EWELINA 
GRABCZYŃSKA, JAROSŁAW NOWOSIELSKI (POLAND) 
 
ENVIRONMENTAL AND ECONOMICAL ASPECTS OF GM 
CROPS CULTIVATION IN POLAND 

 
13.00 pm  LUNCH 
 
 
CHAIR:ELENA BADEA 
 
 
15.00 pm ZSOLT POLGAR, ISTVAN CERNAK, ANNAMARIA MESZAROS, 

ERVIN BALAZS, ISTVAN WOLF (HUNGARY) 

 
RESULTS OF BREEDING OF POTATO FOR BIOTIC AND 
ABIOTIC STRESS RESISTANCE AT KESZTHELY 

 
15.30 pm   ELENA RAKOSY-TICAN (ROMANIA) 
 

IS EDUCATION CHANGING THE PUBLIC PERCEPTION 
OF GENETICALLY MODIFIED PLANTS?  
RESULTS ON THE CASE STUDY ON GOLDEN RICE 

 
16.00 pm  OTTÓ TOLDI (HUNGARY) 
 

CREATING A KNOWLEDGE AND INNOVATION 
COMMUNITY TO ADDRESS CLIMATE CHANGE 
MITIGATION AND ADAPTATION: INTRODUCTION OF 
THE CLIMATE-KIC CONSORTIUM 
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16.30 pm D.MIHÁLIK, T.KLEMPOVÁ, M.ČERTÍK, J.KRAIC (SLOVAK 

REPUBLIC) 

 
PREPARATION OF TRANSGENE CEREALS ENRICHED 
WITH POLYUNSATURATED FATTY ACIDS BY 
FUNCTIONAL EXPRESSION OF FUNGAL FATTY ACID 
DESATURASES: CHARACTERIZATION OF D6-
DESATURASE FROM THAMNIDIUM ELEGANS 

 
17.00  CITY TOUR OPTIONAL 
   
19.00 pm FAREWELL PARTY – UNIVERSITY RESTAURANT (PYRAMID) 
 

Tuesday July 6 
 

CHAIR:JAN KRAIC 
  
9.00  am  M., FÁRI, T., KERTÉSZ, F., PALUSKA, M., CZAKÓ, L. MÁRTON, 

(HUNGARY) 
 

ARTIFICIAL PLANT OVARY (APO) AND TECHNO-
BIOLOGICAL PROGRESS IN THE CLONAL AGRICULTURE 

 
9.30  am B., JENES, J., MITYKÓ, A.-S., GONZALEZ-CORONEL, O., 

KURT, Cs., GURDON, P., MALIGA (HUNGARY) 
 

A NEW APPROACH TO GENETIC TRANSFORMATION IN 
MONOCOTS THE MODIFICATION OF PLASTOME 

 
10.00  am  ALEXANDRA SOLTÉSZ, WENDY HARWOOD, MARK SMEDLEY, 

HUW D JONES CAROLINE SPARKS, GÁBOR GALIBA, ATTILA 
VÁGÚJFALVI (HUNGARY) 

 
PROVING THE ROLE OF TWO CBF TRANSCRIPTION 
FACTORS BY TRANSFORMATION 

 
10.30 am  DORINA PODAR, DALE SANDERS (ROMANIA) 

 
ADDRESSING HUMAN MINERAL MALNUTRITION 
THROUGH BIOFORTIFICATION 

 
11.00 am  COFFEE BREAK  
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CHAIR:ERVIN BALÁZS 
 
11.15 am ELENA RAKOSY-TICAN, GYONGYI SZEKELY, MARIA CORNELIA 

MAIOR, HILDA SPETH (ROMANIA) 
 

ANALYSIS OF LEPTINE LINKED RAPD MARKERS IN THE 
SOMATIC HYBRIDS POTATO + SOLANUM CHACOENSE 

 
11.45 am CARMEN FLORENTINA POPESCU, CRISTINA NICOLETA 

CIOCIRLAN, RALUCA NICOLETA GHEORGHE (ROMANIA) 
 

GM EVENTS DETECTION IN PLANT AND THEIRPRIMARY 
DERIVED PRODUCTS 

 
12.15 pm OANA CIUZAN, ELENA RAKOSY-TICAN, ALEXANDRU FIRA, 

DOINA CLAPA, CONSTANTIN BOTEZ (ROMANIA) 
 

LOOKING FOR RAPD MARKERS LINKED TO RESISTANCE 
TRAITS IN THE ROMANIAN ROSE HYBRID SIMINA 

 

12.45 pm  LUNCH 
 
CHAIR:ELENA RAKOSY-TICAN 
 
15.00 pm  CSABA ÉVA (HUNGARY) 
 

STRESS-PROTECTING FUNCTION OF AN ARABIDOPSIS 
ALDO-KETO REDUCTASE ENZYME IN TRANSGENIC 
BARLEY 

 
15.30 pm ÉVA SEDLÁK, LILLA BORSODI, IMRE BOLDOZSÁR, ÉVA 

PREININGER AND ISTVÁN GYURJÁN (HUNGARY) 
 

IN VITRO CULTURE OF FORSYTHIA SP FOR LIGNAN 
PRODUCTION 
 

16.00 pm  DOINA CLAPA, ALEXANDRU FIRA (ROMANIA) 
 
EX-VITRO ACCLIMATION AND EX-VITRO ROOTING OF 
SOME  
HORTICULTURAL SPECIES IN HYDROCULTURE 

 
16.30 pm DANIELA NICUŢĂ, GOGU GHIORGHIŢĂ, DIANA-ELENA 

MAFTEI(ROMANIA) 
 
ASPECTS OF IN VITRO CULTURES OF OVARIES AT 
BRASSICA JUNCEA CZERN 
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17.00 pm ANCA SUTAN,RALUCA GHEORGHE, AUREL POPESCU , CARMEN 

POPESCU (ROMANIA) 
 
ASSESSMENT OF GENETIC STABILITY IN 
MICROPROPAGATED PLANTS OF SOME ORNAMENTAL 
STRAWBERRY GENOTYPES 

 
19.00 pm  Dinner (optional in the city) 
 
 

POSTERS  
 
 
GABRIELA N. TENEA, JOERG SPANTZEL, HEIKO OLTMANNS AND STANTON B. 
GELVIN (ROMANIA-USA) 

 
OVER-EXPRESSION OF THE ARABIDOPSIS HISTONE ANTI-SILENCING 
FACTOR A,  SGA1, INCREASES STABLE TRANSFORMATION OF PLANT 
CELLS 

 
GYÖNGYVÉR GELL, AMBRUS BAKÓ, TAMÁS SPITKÓ, JÁNOS PINTÉR AND ERVIN 
BALÁZS (HUNGARY) 
 
MONITORING OF TRANSGENE EXPRESSION IN MAIZE DURING THE 
VEGETATION PERIOD 
 
ENDRE SEBESTYÉN, ENDRE BARTA (HUNGARY) 
 
IDENTIFYING CONSERVED PROMOTER MOTIFS AND TRANSCRIPTION 
FACTOR BINDING SITES IN ORTHOLOGOUS PLANT PROMOTER 
COLLECTIONS 
 
VALENTINA SPANIC, GEORG DREZNER, KRESIMIR DVOJKOVIC, JASENKA 
COSIC, SONJA MARIC, VLADO GUBERAC (CROATIA) 
 
IMPACT OF WHEAT HEIGHT TO FHB RESISTANCE 
 
CRISTINA TUŢĂ, ELENA RAKOSY-TICAN (ROMANIA) 
 
IN VITRO CULTURE OF FLORAL BUD ORGANS IN KALANCHOE HYBRIDS 

 
 

Wednesday July 7 
 
 

Departure 
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ABSTRACTS 
 

IMPACT OF CULTIVATING BT MAIZE AT FARM LEVEL ON SOIL 
BIODIVERSITY, QUALITY AND QUANTITY OF YIELD  

 
ELENA MARCELA BADEA*, ANCA LĂCĂTUŞU**, FLORINA RADU***, IULIANA 

IONEL****, IP OTIMAN**** 
  

*Institute of Biochemistry, Bucharest, ROMANIA 
** Institute of Soil Science, Bucharest, ROMANIA 

*** University of Agronomy Sciences and Veterinary Medicine of Banat, 
 Timişoara, ROMANIA 

****Institute of Agricultural Economics, Bucharest, ROMANIA 
 

MON810 maize is the only transgenic crop planted in Romania. A study at farm 

level using genetically engineered Bt maize hzbrids and conventionally bred lines was 

conducted  to evaluate the impact on soil biodiversity, level of micotoxin present in 

seed and on yield. Study on soil biodiversity was carried out in three farms located in 

the South, South-Est and Western part of Romania. The results regarding quantitative 

determination of heterotrophic bacteria in soil did not reveal significant differences 

between fields cultivated with genetically modified (GM) corn as compared with those 

cultivated with non-GM hybrids. No major differences were recorded regarding species 

composition of bacterial communities found in soil cultivated with non-GM hybrids 

compared to soil cultivated with transgenic hybrid, the number of bacterial strains 

being quite close in all samples analyzed.  

The seeds used for micotoxin analyses have been sampled from 12 farms 

located in 6 counties in the south, north and western part of Romania.  

Results show that Bt maize hybrids (protected against ECB attack) had 

significantly lower levels of Deoxynivalenol (DON) and fumonisin (FUM) concentrations 

than their isogenic counterparts. The quantity of aflatoxine B1 (AFB1) varied from 

0.54 ppb to 1,71 ppb for conventional hybrids and from 0,08 to 0,43 ppb for the Bt 

hybrids analyzed. Results obtained for  DON quantity varied from 850 ppb to 1164,7 

ppb for conventional hybrids and from 21,2 ppb to 54,4 ppb in the case of Bt hybrids. 

The quantities of fumonisin identified varied from 929,2 ppb to 1293,6 ppb for 

conventional hybrids and from 251,8 ppb to 710,3 ppb for the Bt hybrids studied. For 

the majority of the samples analyzed, the level of AFB1 was aproximately five times 

lower, the level of DON was twenty times smaller and the level of fumonisin was 3 

times smaller for the Bt hybrids studied compared to conventional counterparts. Study 
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results conclud that the use of Bt maize hybrids may represent a solution in 

minimising toxin levels present in maize kernels. 

The efficiency of GM maize crop/conventional maize crop systems used in farms 

within different regions of Romania was studied by comparative analysis in 2008 and 

2009. The identification of farms to be used in these studies was carried out by the 

use of a questioner. In each of the farms included in this study, conventional and 

genetically modified maize was cultivated. It is important to mention that in all farms, 

there was similarity of natural factors, technology applied, and inputs outlining the 

influence of crop system on profitability. Based on data gathered during 2008-2009 

and obtained from 8 and, respectivelly, 11 farms, farmers adopting Bt corn had 

obtained higher yields. In all farms, yield levels for Bt genetically modified maize were 

higher by 500-1840 kg/ha in 2008 and by 200-2400 kg/ha in 2009, depending on 

pedo-climatic conditions. 

 

 

GM MAIZE RELEASES FOR ENVIRONMENTAL IMPACT ASSESSMENT: 
EXPERIENCES AND CHALLENGES 

 
J,. KISS, Á. SZÉNÁSI, Z., PÁLINKÁS AND DORNER Z. 

 

Institute of Plant Protection, Faculty of Agriculture and Environmental Sciences, 
 Szent István University, Gödöllő, HUNGARY 

 
The Plant Protection Institute of the Szent István University, Gödöllő has been 

involved in GM maize related research and development activities from 2001. Our field 

releases aimed at assessing the environmental impact of GM maize hybrids, 

developing assessment methods focusing to non-target arthropods but also 

considering target pest(s). The release activities and experiences gained could be 

separated into 2 periods: 

Period 1: 2001-2004 

In this “early period” of field releases of lepidoptera resistent Bt (Mon810) 

maize hybrids our activities were conducted under EU-5 Framework Bt-BioNoTa 

project „Effects and mechanisms of Bt transgenes on biodiversity of non-target 

insects: pollinators, herbivores and their natural enemies”. 

Period 2: 2006 -  

Insect resistant (European Corn Borer, Ostrinia nubilalis Hbn.; Western Corn 

Rootworm, Diabrotica virgifera virgifera LeConte) maize hybrids expressing CRY1F and 

CRY34/35Ab1 proteins, herbicide (glyphosate) tolerant and their stacked events 

hybrids were released and their impact on non-target arthropods also considering 
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regular WCR and weed control practices were assessed. Both of the above releases 

covered a total area of about 4 hectares. Experiences along the execution of the 

research will be discussed as follows: 

• access and conditions to GM maize seeds 

• release request procedure at national level 

• refused and approved requests 

• establishment and maintenance of field trials 

• reporting to national bodies, authorities 

These activities contributed to improve institutional and personal capacities 

related to assessment the environmental impact of GM plants, allowed broad 

international cooperation within and outside of EU, resulted in significant scientific 

publications, offered the possibility to involve MSc, PhD students and post doc 

researchers in the research work and incorporate new knowledge in university 

education and in update trainings. 

Problems, missed opportunities and future challenges will be discussed as follows: 

• difficulties in national experimental release approval process 

• poor national cooperation and capacity development 

• missed opportunities for broader involvement of national institutes in EU funded 

projects 

• level of national capacities in innovative technologies 

• response to new challenges 

• addressing regional issues, characteristics, benefiting from new technologies 

• regional networking. 

Some results on non-target arthropods will also be shared with the audience 

during the talk. 

 

 
FIVE YEARS OF CULTIVATION AND TESTING OF GENETIC 

MODIFIED MAIZE IN SLOVAKIA 
 

J. KRAIC1, K., ONDREIČKOVÁ1, H., DRAHOVSKÁ2, M., SINGER3, A., 
PLAČKOVÁ4, Ľ., KONÔPKOVÁ1 AND P. MIHALČÍK1 

 
1Plant Production Research Center, Piešťany, Slovak Republic;  

2Department of Molecular Biology, Comenius University,  
Bratislava, Slovak Republic; 3Monsanto Czech Republic, Brno; Czech Republic; 

4Monsanto Slovak Republic, Bratislava, Slovak Republic 
 

Slovak agriculture accepted genetically modified maize in the year 2006 as the 

twenty first country over the world. At that time genetically modified maize and 
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soybean were grown in seven European countries. The only one genetically modified 

crop authorized for growing over the EU, i.e. maize resistant to the European corn 

borer MON 810 (YieldGard®) is applying for attention of farmers from the year 2006 

when relevant law and regulation for commercial cultivation of genetically modified 

crops were adopted. Annual growing area of MON 810 during period 2006-2010 was 

from 30 ha to 1948 ha although approximately one third of maize growing area (about 

50000 ha) is under strong occurrence of European corn borer and gross profit of MON 

810 in comparison to conventional maize cultivation is higher by 8.9-17.5 % but 

further extension of growing area is attenuated mainly by obligations resulted for 

farmers from relevant regulations and sometimes also from sale of genetically 

modified maize grains excepting sale for feeding or feed mixture production. 

Other side of short history of genetically modified crops in Slovakia is their 

testing from agronomical, economical, environmental and other points of view. 

Considering that MON 810 is not new plant biotechnology product and agronomical 

and economical advances are well known, environmental behaviour is more 

interesting. Therefore two studies have begun - one for effectiveness of isolation 

distances to follow principles of coexistence with conventional and ecological maize 

production, and the second aimed to study effect of MON 810 plants on soil bacteria. 

Both studies indicate that this obsolete plant biotechnology product should be more 

exploited in Slovakian agriculture considering its evident benefits, compliance with 

coexistence rules, and neutral effect on environmental components. 

 

 
BREEDING MAIZE FOR RESISTANCE TO WESTERN CORN ROOTWORM 

 (DIABROTICA V. VIRGIFERA LECONTE) 
 

 C. L. MARTON, J. PINTÉR, CS. SZŐKE, T. SPITKÓ 
 

Agricultural Research Institute of the HAS, Martonvásár, Hungary 
 

Key words: Western corn rootworm, tolerance level, resistance breeding 

 
The appearance of corn rootworm is one of the greatest plant protection 

challenges that European maize production has faced in its 500-year history. Since 

the first specimens were caught in 1992, the pest has now spread to all the major 

maize-growing areas in the Carpathian Basin. Control of the pest is complicated by 

the fact that farmers often ignore the need for crop rotation, the most effective 

measure, despite ministry regulations. Chemical control not only increases production 

costs, but is not always effective. The present paper describes studies on the 
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tolerance level of 43 Martonvásár hybrids at three locations in two years and that of 

the parental lines at two locations in one year.. Significant differences were found in 

the tolerance levels of the hybrids, and a close positive correlation was revealed 

between root-pull resistance and yield, while there was a close negative correlation 

between root lodging and yield and between root-pull resistance and lodging. Root 

regeneration is also an important factor, good values of which were found for three 

hybrids. Inbred lines had smaller root diameter and lower root pull resistance than 

hybrids. The heterosis on root diameter, was 140 %, while in case of root pull 

resistance the heterosis is 123 %. 

 

 
 

IMPACT OF GM MAIZE MON 88017 ON THE NON-TARGET 
INVERTEBRATES 

 
F. SEHNAL1, Z., SVOBODOVÁ1,2, O., HABUŠTOVÁ1, L., SPITZER1, H., M., 

HUSSEIN1, V., PŮŽA2, M., HOLEC3 
 

1 Biology Centre ASCR, Institute of Entomology, České Budějovice, CZECH REPUBLIC 
2 University of South Bohemia, Faculty of Science,České Budějovice, CZECH REPUBLIC 

3 University of J.E. Purkynje, Faculty of Environment, Ústí nad Labem, CZECH REPUBLIC 
 

To assess possible environmental impact of the GM maize 88017, which is 

Diabrotica-resistant and herbicide-tolerant, we examined diversity and abundance of 

arthropods living on the maize plants (aphids, thrips, predators and parasitoids) and 

in the soil (spiders, Carabidae and Staphylinidae beetles, dipteran larvae, and 

entomopathogenic nematodes). Field trial was performed in 2009 in a region that had 

not been as yet infested with Diabrotica (no beetles were captured in the pheromone 

traps Csalomon PAL). GM maize was compared with the isogenic, non-transgenic 

cultivar planted with or without the standard insecticide protection, and with 2 

unrelated maize cultivars used as independent reference. Each variant was tested on 

five 0.5 ha plots distributed in a 14 ha field. Soil insects were caught in the pitfall 

traps distributed 7 days before and after sowing, at the time of maize flowering, and 

before and after harvest. Insects were collected from the traps after 1-week exposure. 

Entomopathogenic nematodes were allured to insect baits. Insects dwelling on the 

plants were collected first in the 6-leaves stage and then in monthly intervals until the 

waxy ripening stage when the plants were shred and ploughed into the soil. As 

expected, Cry3Bb1 toxin was detected by ELISA only in the GM maize and its content 

ranged from 11.8 to 36.6 µg/g in dependence on the plant tissue and the vegetation 

stage. The composition and abundance of soil species changed during season 



 13 

(especially in Carabidae) but independently of the treatment. The same was true for 

insects dwelling on the plants. Indifferent relationship between the type of treatment 

and occurrence of plant and soil dwelling insect was detected by canonical 

correspondence analysis (CCA). The only exceptions included high abundance of the 

European corn borer in one of the reference cultivars and much lewer in the other 

plots. The entomopathogenic nematode Steinernema affine showed significantly lower 

abundance in plots treated with the insecticide. We conclude that the MON 88017 

maize exerts no harmful effect on the non-target arthropods.  

This research was supported by The National Agency for Agricultural Research 

(project QH91093) and partly by project MOBITAG (Reg. No. 229518) of 7FP REGPOT-

2008-1).  

 

 
BULGARIAN EXPERIENCE WITH GM COTTON TRIALS 

 
B. BOJINOV 

 
Agricultural University of Plovdiv, BULGARIA 

 
 

The experience gathered through the application for and approval of different 

stages of GM cotton trials in Bulgaria is presented. The data acquired is discussed with 

the view of the expected benefits and assessed risks of cultivating GM cotton resistant 

to the broadleaf herbicide 2,4-D. Current outlook for growing this and other GM crops 

in the country is presented.  

 
 

ENVIRONMENTAL AND ECONOMICAL ASPECTS OF GM CROPS 
CULTIVATION IN POLAND 

 
SLAWOMIR SOWA, TADEUSZ OLEKSIAK, ROMAN WARZECHA, ANNA 

LINKIEWICZ, MAGDALENA ZURAWSKA-ZAJFERT, DARIUSZ MANKOWSKI, 
KATARZYNA GRELEWSKA, EWELINA GRABCZYŃSKA, JAROSŁAW 

NOWOSIELSKI 
  

Plant Breeding and Acclimatization Institute, National Research Institute, 
 Radzikow, POLAND  

 
According to European Commission Recommendation each EU country has to 

set up national coexistence strategy based on regional, environmental and agricultural 

conditions. The agriculture system in Poland consist mostly of small farms what 

complicates co-existence. According to Directive 2001/18/EC ban of cultivation can be 
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introduced only in case of evidences that particular GM event pose negative effect on 

the environment, human or animal health. Therefore risk research and monitoring of 

GMO should also be conducted. The presented research will provide scientific data for 

elaboration of national guidelines for co-existence of genetically modified crops with 

conventional and organic farming in Poland. Results on maize MON810 gene flow are 

presented. Plots of conventional maize DKC3420 (isogenic variety) were located from 

10m to 60m from MON810 DKC3421YG variety as a donor of transgenic pollen. The 

second experiment aimed to define the substitution of isolation distance by crop rows 

of non-GM maize. The RealTime PCR quantitative and SeedCalc semi-quantitative 

methods were used to evaluate crosspollination between the GM and conventional 

maize and ensure the official 0,9% threshold. Economical  aspects of conventional and 

MON810 technology are also discussed.  

 

 

RESULTS OF BREEDING OF POTATO FOR BIOTIC AND ABIOTIC STRESS 
RESISTANCE AT KESZTHELY 

 
ZSOLT POLGAR1, ISTVAN CERNAK1, ANNAMARIA MESZAROS2, ERVIN BALAZS2, 

ISTVAN WOLF1 

 

1 University of Pannonia, Potato Research Centre, Keszthely, HUNGARY 
2 Agricultural Research Centre of Hungarian Academy of Sciences, Martonvasar, 

HUNGARY 
 

Due to its consumption value potato is one of the most important food crops 

worldwide. Its profitable production is endangered by many biotic and abiotic stresses. 

The most important problem is the virological degeneration of susceptible varieties 

where the potato Y potyvirus (PVY) plays the most important role. Under continental 

climatic conditions where the summers characterised by uneven water supply, beside 

the pathological elements the quantity and quality of yield is negatively influenced by 

temperature and drought stress. Potato Research Centre of University of Pannonia has 

fifty years experience on the field of breeding varieties having wide range of 

resistance against pathogens combined with tolerance to biotic and abiotic stresses. 

Above traditional breeding methods like use of wild species and hybrids as source of 

resistance, more advanced techniques e.g. markers assisted selection (MAS) and 

genetic modification (GM) become the part of applications those successfully 

incorporated into the breeding program of Keszthely. 

During the last 15 years ten table potato varieties having complex virus, 

nematode, wart, common scab and late blight resistance and showing good tolerance 
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to climatic stress conditions were bred at the Centre by traditional methods 

exclusively.  

Aiming to breed new varieties suitable for processing and to enhance of 

selection efficiency for quality traits MAS was developed for the detection of genotypes 

carrying PVY resistance gene. By the simultaneous application of two DNA markers 

localised on the two side of the chromosome region where the resistance gene is 

situated close to 100 % selection efficiency could be reached.  

By genetic modification one or only a few characters of a genotype can be 

modified exclusively. To enhance overall abiotic stress tolerance aldose reductase 

gene (ALR) of alfalfa having anti lipid peroxidation effect was transformed into potato. 

The over expression of ALR gene was tested under in vitro osmotic stress conditions. 

The results showed that the modification slightly enhanced the average root length 

and root number of transgenic potato lines compared to controls where NaCl was 

applied to the rooting media. In an other experiment by the incorporation of a 

specially modified region of the PVY coat protein gene into the genom of potato 

several traditional and virus susceptible Hungarian varieties were made to be resistant 

against PVY infection. The resistance was validated and proved to be stable by 

artificial virus tests in greenhouse and based on tests under natural field conditions. 

Due to the nature of applied gene construct the tested GM lines has practically no risk 

to the environment and are ready for release after positive change of political 

environment. 

In the presentation the above examples will be discussed and demonstrated in 

more details.  

 

 

IS EDUCATION CHANGING THE PUBLIC PERCEPTION OF GENETICALLY 
MODIFIED PLANTS?  

RESULTS ON THE CASE STUDY ON GOLDEN RICE 
 

ELENA RAKOSY-TICAN 
 

Babes-Bolyai University, Cluj-Napoca, ROMANIA 
 

During the last 12 years surveys on the public perception of genetically 

modified plants (GMP) were carried out in Romania. The outcome was mainly pointing 

on the lack of information and education of both general public and school pupils or 

even students in fields like Agriculture or Biology. 
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These experiences and the co-existence for a number of years at our faculty of 

two Master Degree studies in Plant Genetic Engineering and Ecology and Biodiversity 

determined us to introduce starting with year 1999 of a new course on Bioethics. One 

interesting didactic activity throughout this course was a case study on Golden rice, 

organized during the last 10 years.  

The results of student decisions representing the World Health Organization 

(WHO), in different years and from different mixed or single Ecology and Biodiversity 

MSc studies, reveals that although all of them were exposed to the same information 

during lectures, the background education and culture plays the most important role. 

In a great majority of generations the decision was against the use of Golden rice to 

alleviate hunger and children death or blindness in Asiatic countries. Moreover very 

rare the group of students representing WHO changed their minds after the 

representatives of two pro and two contra organizations presented their points of 

view. The idea of the role of education and other “myths” on public perception of GMP 

is going to be discussed. 

 
 

CREATING A KNOWLEDGE AND INNOVATION COMMUNITY TO 
ADDRESS CLIMATE CHANGE MITIGATION AND ADAPTATION: 

INTRODUCTION OF THE CLIMATE-KIC CONSORTIUM 
 

OTTÓ TOLDI12 
 

1 Biomass Exploitation, Hungarian Institute of Agricultural Engineering; 
2 Climate-KIC’s Research & Innovation Sterring Group; 

Gödöllő, HUNGARY  
 

Climate-KIC, one of EIT (European Institute of Innovation and Technology) 

major initiatives, will establish a Knowledge and Innovation Community (KIC) that 

brings together Europe's leading academic institutions and business partners to 

address climate change. 

The Climate-KIC consortium consists of 16 core partners, five from the 

academic side, one regional partner, and ten from the corporate world 

(http://www.climate-kic-proposal.org/). Our intitiative addresses climate change 

mitigation and adaptation, one of the great challenges that humankind faces today. 

Responding to this challenge will require radical transformation in how we produce, 

distribute, and consume, in where and how we choose to live and travel, and in how 

we meet our requirements for energy, food, and water in the context of the 

environmental values we hold. 
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While we know that we have to transform our society, it is not yet exactly clear 

how the future society will look like, and how we will get there. Yet, we know that we 

do not have the luxury to wait. We are optimistic, however, since human society has 

repeatedly demonstrated ingenuity in response to major challenges. It will do so 

again. Our aim is to be at the forefront of this next "green" revolution, providing the 

research, innovation, and education needed to shape Europe's response to climate 

change. Our vision is "to make a step-change in Europe's innovation capacity to meet 

the climate change challenge". 

The research and innovation programmes of the Climate-KiC form the very 

heart of the Climate-KIC. They bring researchers from academia and private partners, 

entrepreneurs, staff from companies and public institutes and students together. 

Intensive interaction facilitates and promotes co-creation processes in which new 

applications for existing knowledge and avenues for new knowledge development and 

business creation arise. 

Four focus programmes have been identified: 

● Assessing climate change and managing its drivers 

● Transitioning to resilient, low-carbon cities 

● Adaptive water management 

● Zero carbon production systems 

 

 
PREPARATION OF TRANSGENE CEREALS ENRICHED WITH 

POLYUNSATURATED FATTY ACIDS BY FUNCTIONAL EXPRESSION OF 
FUNGAL FATTY ACID DESATURASES: CHARACTERIZATION OF D6-

DESATURASE FROM THAMNIDIUM ELEGANS 
 

D., MIHÁLIK1, T., KLEMPOVÁ2, M., ČERTÍK 2, J.KRAIC1 
 

1Plant Production Reearch Centre Piešťany, SLOVAK REPUBLIC 
2Department of Biochemical Technology, Faculty of Chemical and Food 

Technology, Slovak University of Technology, Bratislava, SLOVAK REPUBLIC;  

 

Polyunsaturated fatty acids (PUFAs) function as constituents of cell membranes and 

precursors of various signal molecules as well. PUFAs are currently derived from some 

plants, fish and appropriate microorganisms. Cereals as a major food supply for 

humanity do not contain sufficient amounts of essential n-6 and n-3 PUFAs. Therefore 

a diet based primarily on cereal grains encourages improper intake of PUFAs what 

may lead to unbalanced physiological status in mammals. Development of gene 
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engineering brings new possibilities for production transgenic cereals enriched with 

PUFA. Useful producers of PUFA are fungi belonging to Zygomycetes (e.g. 

Thamnidium sp., Mortierella sp. and Mucor sp.). They contain genes for biosynthetic 

pathways of both n-6 and n-3 PUFAs. As a first step in preparation of transgene 

cereals is an introduction of microbial ∆6- desaturase gene that catalyzes formation of 

gamma-linolenic acid (GLA, 18:3-6c,9c,12c). The partial sequence of gene for ∆6- 

desaturase was obtained from the strain Thamnidium elegans CCF 1456 with length of 

932 bp. Runnig BLAST of the partial nucleotide sequence shown conformity with 

another microbiological ∆6- desaturases in range between 65- 98%. We also designed 

another complete ∆6- desaturase synthetic gene (based on GenBank AY941161) for 

wheat transformation (according to codon usage for Triticum aestivum). This gene is 

supplemented with the signal sequence from wheat HMW glutenin subunit Dx 5 and 

plasmid contains endosperm specific promoter. Plasmid containing synthetic ∆6- 

desaturase gene will be transformed into different genotypes of wheat by biolistic 

method. 

This study was support of by OP Research and Development: Development of 

new types of genetically modified plants with agricultural characters. No: 

ITMS26220220027 from European Regional Development Fund and by grant VVCE-

0064-07 from the Slovak Research and Development Agency, Slovak Republic. 

 

 

ARTIFICIAL PLANT OVARY (APO) AND TECHNO-BIOLOGICAL 
PROGRESS IN THE CLONAL AGRICULTURE 

 
M1., FÁRI, T3, KERTÉSZ, F., PALUSKA, M2., CZAKÓ, L2.,MÁRTON  

 
1 Orsós Ottó Laboratory, Department of Plant Biotechnology, University of Debrecen, 

UD-AGTC, HUNGARY; 
 3.Kristaly 88 Kft, Budapest, Hungary 2Department of Biology, University of South 

Carolina, Columbia-SC, USA  
 

The demand for sustained economy generates basic challenge for the science 

and technology in the 21 century. This demanding environment stimulated the rapid 

development of plant biotechnology, utilizing more cutting edge sciences. One of the 

urgent need is a general, cost effective propagation technology for elite crop plant 

lines. Automatic systems can improve the time and cost effectiveness of the 

micropropagation technologies, however, there has not been much progress in this 

area. The artificial seed (“syn-seed”) is a promising further special application of the 
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micropropagation technologies, has also not been widely applied. The  “syn-plant”(our 

own terminology for specific plants, mass produced from synchronized sustained 

embryogenic callus cultures) technology allows the establishment of mega plantations, 

thousands of hectars  within few months by the fast supply of cost effectively priced 

propagules. The industrial scale syn-plant technology has been only a theoretical 

possibility, approached by several laboratories. Here we report a major break through, 

the creation of the “Artificial Plant Ovary” (APO) system (P 09 00018 sz., 2009. 01. 

20, HPO, Hungary). In the Orsós Ottó Lab. of UD, the first APO instrument has been 

completed and started to work in 2009. The APO allowed the synchronized conversion 

of somatic embryos into functional plantlets without transfers, time and cost 

efficiently. The acclimatized syn-plants can be treated just like other field ready 

propagules used in the horticulture or forestry. The first APO has been set up to 

produce syn-plants from Arundo donax sustained embryogenic cultures originated 

from USC Columbia. 

 

 

A NEW APPROACH TO GENETIC TRANSFORMATION IN MONOCOTS THE 
MODIFICATION OF PLASTOME 

 
B., JENES, J., MITYKÓ, A.-S., GONZALEZ-CORONEL,  

O., KURT, Cs., GURDON, P., MALIGA 
 

1Plant Transformation Group, Agricultural Biotechnology Center, Gödöllő, HUNGARY 
2 Department of Agronomy, Faculty of Agriculture, University of Ondokuz Mayıs, 

55139 Kurupelit, Samsun/TURKEY. 
3Waksman Institute, Rutgers, The State University of New Jersey, Piscataway, NJ 

08854-8020, USA 
 
Key words:   Plastid transformation, rice • streptomycin selection • aadA • 

transplastomic 

 

Plastid transformation involves insertion of transforming DNA into the plastid 

genome by homologous recombination events between the targeting sequence in the 

vector and cognate ptDNA sequences. The DNA is introduced into plastids on the 

surface of microscopic particles using the biolistic process or PEG-mediated 

transformation. Initially only a few of the many plastid genomes are transformed in a 

cell. Genetically stable, uniformly transformed cells are obtained by gradual 

replacement of wild-type genome copies with transformed ptDNA during cultivation on 

a selective medium. Regenerated plants with uniformly transformed ptDNA, the so-
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called homoplastomic plants, are genetically stable even if grown in the absence of 

selective agents, such as spectinomycin, streptomycin and kanamycin used for 

selective enrichment of transgenic ptDNA. 

 Transformation of the genome in plastids was first obtained in Chlamydomonas 

reinhardtii (Boynton, 1988), followed by the transformation of the plastid gene in the 

higher plant tobacco (Svab and Maliga 1990). For more than 10 years plastid 

transformation in higher plants was routine only in tobacco. Recently, the technology 

was extended to related solanaceous species and a diverse group of dicotyledonous 

plants. The list of species in which ptDNA has been transformed includes potato 

(Solanum tuberosum; Sidorov et al., 1999), tomato (Solanum lycopersicum; Ruf et 

al., 2001), lettuce (Lactuca sativa; Lelivelt et al., 2005; Kanamoto et al., 2006), 

soybean (Glycine max; Dufourmantel et al., 2004), cotton 

(Gossypium hirsutum; Kumar et al., 2004), cauliflower (Brassica oleracea; Nugent et 

al., 2006) and poplar (Populus spp.; Okumura et al., 2006).  

Because of high-level expression of recombinant proteins, the feasibility of 

expression proteins in operons and containment due to the lack of pollen transmission 

make incorporation of transgenes in the plastid genome attractive. Since the ~150-kb 

plastid genome is highly polyploid, transformation of the plastid genome (ptDNA) is 

accomplished through a gradual process of targeted insertion of the marker gene and 

the gene-of-interest and dilution out of non-transformed genomes on a selective 

medium. While genetically stable transplastomic lines have been obtained in several 

additional dicotyledonous species, the plastid genome of monocots has been 

recalcitrant to transformation.   

Transformation of the plastid genome was also attempted in monocots. So far 

two papers were published on plastid transformation in rice (Kahn & Maliga, 1999; Lee 

et al., 2006). 

We discuss here plastid transformation in rice, which thus far yielded only 

heteroplastomic plants and possible ways by which genetically stable homoplastomic 

plants can be obtained in this monocot model species.  

According to our experience, a long period in tissue culture and selection before 

plant regeneration has a negative effect on the phenotype of the regenerated plants. 

This effect is partially due to somaclonal variation, mutagenic effect of selecting 

agent, mutagenic effect of the whole tissue culture system by itself. There must be a 

compromise between the period needed for effective selection and the maximum time 

required to produce still normal fertile regenerant plants. 

In our preliminary results, we obtained plants with large sectors of close to 

homoplastomic stage after 1 month of selection of bombarded suspension cells. If the 
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transplastomic sector includes the cell line providing the generative organs the new 

trait is transferred  to the next generation. We can enhance the occurrence of 

mentioned event – generative organs grown from the  transplastomic sectors -, if we 

could regenerate shoots or embryos from those parts of the plant, similarly to the 

enrichment of tobacco transplastomic cultures. 
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PROVING THE ROLE OF TWO CBF TRANSCRIPTION FACTORS BY 
TRANSFORMATION 
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 Martonvásár, HUNGARY 
2John Innes Centre, Norwich, UK 

3Rothamsted Research, Harpenden, Hertfordshire, UK 
4Pannon University, Veszprém, HUNGARY 

 
 Transcription factors activate or repress the transcription of genes being 

regulated by binding to the specific promoter sequences of the target genes. These 

regulators coordinate the expression of many effector genes; the altered expression 

patterns finally lead to a change in phenotypic characters such as abiotic stress 

tolerance. Cbf genes are among the most studied regulators in the plant kingdom, 

coding for transcription factors involved in cold and drought stress response. Recently 

we have identified two Cbf genes, namely Cbf14 and Cb15, which are thought to play 

a crucial role in the development of frost tolerance in cereals. Currently our aim is to 

directly prove the role of these genes in the regulation of frost tolerance by 

transforming barley and wheat plants with these candidate genes.     

For the plant transformation these genes were cloned into Gateway-compatible 

BRACT vectors, especially developed for over-expression or silencing purposes. In 

both constructs the maize ubiquitin promoter + intron (Ubi1) ensures the constitutive 

expression of the transgene. 

Immature embryos of the spring barley ‘Golden Promise’ were transformed 

using an Agrobacterium-mediated method, and the successfully transformed plants 

were verified by PCR analysis. Ten independent transgenic lines for Cbf14, and 18 

lines for Cbf15 genes have been developed so far. The copy number of the transgene 

was estimated by Real Time PCR, and for most of the transgenic lines the estimated 

copy number proved to be single. Phenotypic characterization of the transgenic lines 

is in progress. Considering the relatively high number of the lines available, the frost 

tolerance of all the T1 lines has been tested. Frost tolerance was characterised by the 

injury of the photosystem by the measurement of the Fv/Fm parameter; by examining 

the level of cell damage by evaluating electrolyte leakage, and also by studying the 

level of plant survival. Several lines for Cbf15 and numerous lines for the Cbf14 gene 
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showed an improved level of frost tolerance. The best performing ones will be selected 

for further studies in the next (T2) generation. 

The effect of these Cbf genes on cold tolerance will also be tested in transgenic 

wheat using both overexpression and RNAi silencing strategies. The constructs have 

been developed for both purposes and a total of 25 transgenic wheat plants 

constitutively overexpressing Cbf14 or 15 have been generated using a bombardment 

method. RNAi lines for both Cbf14 and 15 are currently in tissue culture. The gene 

copy numbers have been estimated and they generally proved to be higher in the 

wheat than in the barley lines.  

 

This research was supported by the Hungarian Research Fund ’OTKA’ No K75528. 

 

 
ADDRESSING HUMAN MINERAL MALNUTRITION THROUGH 

BIOFORTIFICATION 
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Metals are of great significance for all plants, animals and humans, playing 

important roles as part of catalytic enzymes, regulatory and structural proteins. Zinc 

is one of the essential elements, exhibiting a large and diverse number of biologically 

roles. Bioinformatics approaches suggest that no less than around 10% of the human 

proteome comprises zinc-binding proteins. The only source of metals and 

consequently of Zn for humans is through diet and ultimately the source of mineral 

elements is therefore plant tissues. Dietary zinc deficiency affects nowadays a third of 

the human population. Moreover, mild Zn deficiency contributes significantly to the 

800,000 deaths annually worldwide from malaria, diarrhea, measles and pneumonia 

that can be attributed to malnutrition. 

One strategy to combat nutritional zinc deficiency is that of biofortification of 

cereals through enhancing zinc accumulation in that part of the grain – the endosperm 

– which is most commonly eaten. We report the identification of a barley Cation 

Diffusion Facilitator (HvMTP1) that transports zinc and localises to the vacuolar 

membrane. We attempted Zn biofortification of barley by tissue specific over-

expression of the barley transporter under the D-Hordein promoters of genes for 

storage proteins deposited in the developing endosperm (e.g.). 
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Key words: zinc, metals, Cation Diffusion Facilitators (CDFs), Metal Tolerance Proteins 

(MTPs), endosperm, vacuole. 
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Cultivated potato originates from South America being imported in Europe 

together with his most voracious insect pest Colorado potato beetle (CPB). To fight 

the pest very toxic insecticides have been used which proved dangerous for 

environment. Moreover, CPB is famous to rapidly become resistant to all used 

insecticides. The best solution will be to develop resistant potato cultivars. By 

transgenic approach insect resistant potato carrying Bacillus thuringiensis (Bt) toxin 

genes has been produced, but consumer acceptance restricts its application. The first 

CPB resistant cultivar based on high leptine glycoalkaloid synthesis in leaves was 

released in US last year. Leptines are specific for one Solanum wild species S. 

chacoense and genotypes with very high leptine content (HL=high leptine) are 

selected. The group of prof. Veilleux (Virginia Polytechnic Institute) was able to 

identify RAPD markers linked to leptines in S. chacoense (Bouarte-Medina et al., 202). 

Somatic hybridization of potato and Solanum chacoense was reported by Russian and 

American researchers. This material although characterized did not represent a good 

source for new resistant cultivars. 

We report here the use of RAPD markers linked to leptine synthesis to 

characterize somatic hybrid clones between potato commercial cultivars and S. 

chacoense. Different genotypes of S. chacoense have been used in the somatic 

hybridization experiments: wild type HL (clone 80-1) and LL (low leptine), transgenic 

HL containing MSH2 antisens gene from Arabidopsis thaliana or a mutant of At-MSH2 

for complementation (“apa” clone) (Aurori et al., 2008). The results showed that from 

three markers: OPQ-2, OPT-16 and OPT-20, the specific bands for CPB resistance 

could be identified as OPT-16 1300bp and OPT-20 250bp. The bands correlated well 

with screening for resistance by a bioassay in the laboratory (CPB choice feeding 
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test). The relevance of DNA mismatch repair manipulation by MSH2 deficiency 

eventually increasing recombination and introgression of alien genes i.e. multiple 

resistance genes into potato gene pool are also discussed. 
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In response to the increasing demand of seed and planting material producers, 

owners of variety patents, plant growers, food and feed merchants, our laboratory for 

detection, identification and quantification of GMO applies in house validated methods 

to establish modified / non modified status of soy and maize plants and also of their 

primary derived products. The seeds, plant materials, forage, grouts, and flour are 

harvested by authorized inspectors and analyzed in our laboratory by using Sure Food 

GMO 35S/NOS/FMV Screening kit. The purpose of the paper is to present applied 

procedures with different matrix for DNA extraction, qualitative GMO tests and 

statistical analysis proving reliability and accurateness of obtained results. Are also 

discussed some of the major challenges related to determination of the limits of 

detection (LOD).  

Keywords: GMO, plant material, detection limit, Real-time PCR 
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Cultivated rose (Rosa x hybrida) recognized as the “Quinn” of ornamental 

flowers has many varieties which during time were breed to: increase the quality, 

improve morphology or increase the resistance to several diseases. In the last years 

such changes can be easily identified using molecular markers. RAPD (Random 

amplified polymorphic DNA) molecular markers were used to establish the degree of 

variability between roses belonging to the same species, to identify cultivars, and in 

phylogenetic relationships between cultivars or between roses belonging to different 

species. These markers were also used for mapping the resistance genes for black 

spot disease or powdery mildew (PM). We report here the use of RAPD markers 

scattered on all rose chromosomes to analyze somaclonal variation and to identify 

markers linked to disease resistance or quality traits in a variety of Rosa x hybrida cv. 

“Simina”. This variety is a hybrid obtained in 1996 through crossing Rosa vigorosa and 

Rosa “Allgold” by Stefan Wagner (SCPP Cluj). “Simina” has got great vigor, 100/70 

cm erect branches, green, shiny and leather like leaves. The flowers, intense pink in 

color, are abundant, big, with over 40 petals, grouped in clusters. They are 

characterized by heavy blossom and a good resistance to diseases and frost. The DNA 

isolated from 9 somaclones regenerated in vitro and acclimatized in the greenhouse 

and the wild type Simina was amplified using 24 RAPD markers. The results obtained 

after the analysis of electrophoretic profiles shows a great number of polymorphic 

bands at all 9 analyzed somaclones. The biggest number of polymorphic bands was 

obtained for OPA17. The electrophoretic results, analyzed by using the program Total 

Lab TL 120 shows that 2 of the somaclones (Si03 and Si08) are significantly different 

from the other 7 somaclones which were identical to the wild type. We were also able 

to identify RAPD markers linked to floral size and resistance to powdery mildew (PM). 
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Plant cells are exhibited to oxidative damage under various natural stress 

conditions. Hence transgenic plants can be protected against many types of stress 

with an ectopically expressed enzyme which neutralizes one of the main oxidative 

stress products, the crosslinking reactive aldehydes. Results on transgenic barley 

plants expressing a stress-related Arabidopsis thaliana aldo-keto reductase enzyme 

are presented here. The His-tagged fusion protein was expressed under the control of 

the strong constitutive rice actin promoter. The fusion protein was purified from barley 

leaf extract and subjected to enzyme activity measurements. The purified fusion AKR-

enzyme showed strong enzymatic activity against fructose and glutaraldehyde, a 

synthetic reactive aldehyde. The AKR-producing transgenic plants were studied under 

cold and glutaraldehyde treatments and showed enhanced stress tolerance measuring 

chlorophyll, carotenoid and malondyaldehyde concentration, furthermore 

photosynthetic activity. Our findings strengthens the theory, that these types of 

enzymes effectively protect plants against various stresses and overproduction of 

them improves the stress tolerance. This work is part of a project studying the role 

and functions of the stress-related plant AKRs. 

 
 

 

IN VITRO CULTURE OF FORSYTHIA SP FOR LIGNAN PRODUCTION 
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Lignans are an important group of phenolic compounds possessing various 

types of high biological activity. Lignans present in Forsythia have antitumor (1) as 

well as anti-HIV (2), antioxidant (3) and neuroprotective effect (4). Leaves of 11 

varietes of Forsythia x intermedia were analysed to quantify lignan content and Karl 
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Sax proved to contain the highest amount (89.5 mg/g). Cell suspension cultures were 

established and all the following experiments carried out with F. x intermedia species.  

Among the several hormon combinations, MS medium supplemented with NAA (2 

mg/l) and kinetin (0.2 mg/l) was the best resulting, 0.8 mg/g total lignan content was 

measured. This medium was modified by raising the sugar supplement to 90 mg/l, the 

total lignan content increased to 3-fold, while reducing the macro-and microelements 

increased it up to 10-fold. After combining these two factors in the medium the same 

result was obtained but after much shorter cultivation period. Vital suspension culture 

were established and maintained from 6 varieties of F. x intermedia, ’Week End’ 

produced the highest amount of lignans. The suspension culture of this variety were 

exposed to 4-, 8-, 12-hr photoperiods. For lignan production 8-hr photoperiodic 

treatment was the most effective. 

 Forsythia cultivars are remarkable and interesting objects for lignan production. 

Efficacy is lower in in vitro cultures then in leaves but the production can be enhanced 

with different biotechnological methods. 
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HORTICULTURAL SPECIES IN HYDROCULTURE 
 

DOINA CLAPA, ALEXANDRU FIRA 
 

Fruit Research Station, Cluj-Napoca, ROMANIA 
 

At the Fruit Research Station of Cluj a simple and efficient ex-vitro acclimation 

method for in vitro-rooted plantlets was set up for various horticultural species. This 

method consists of transferring the rooted plantlets into uncapped glass or plastic 

vessels containing a layer of 1-3 cm of water that should not reach above root level. 

The water should have an optimal pH for each species for which this acclimation 
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method is applied. Acclimation is accomplished in 3-4 weeks, during which the 

plantlets grow faster than in the case of the classical acclimation on solid substrate 

and they generate new roots, being suitable for planting into pots. This technique was 

successfully applied for a large number of species: raspberry, blackberry (Rubus sp), 

black currant (Ribes nigrum), highbush blueberry (Vaccinium corymbosum), plum tree 

(Prunus domestica), cherry rootstock Prunus cerasus), apple (Malus pumila), rose 

(Rosa sp.), Kalanchoe blossfeldiana, Iresine sp., Exacum affine, chrysanthemum 

(Chrysanthemum sp.), Cymbidium sp., Fuchsia sp., Petunia x hybrida, Tradescantia 

sp., Haworthia cymbiformis, Nephrolepis sp.  ornamental tomato (Lycopersicon 

esculentum), cornichon cucumber (Cucumis sativus), watermelon (Citrullus vulgaris), 

Luffa cylindrica, Sequoia sempervirens, Drosera rotundifolia and Pinguicula vulgaris. 

In one rose cultivar and in and in blackberry species Rubus fruticosus an 

efficient protocol was set up for rooting directly ex-vitro, in hydroculture. For this 

technique, an in-vitro-rooting stage was not necessary, the shoots were excised from 

plantlets cultured in multiplication media. 

 
 

ASPECTS OF IN VITRO CULTURES OF OVARIES AT BRASSICA  
JUNCEA CZERN 

 
DANIELA NICUŢĂ, GOGU GHIORGHIŢĂ, DIANA-ELENA MAFTEI 

 
University “V. Alecsandri” from Bacău, ROMANIA 

 
In vitro ovary cultures were initiated at Brassica juncea Czern species in view of 

evincing their morphogenetic reaction, and also for a possible use of this technique as 

an alternative to provide haploid regenerants. 

Our experiment started with the excision of the ovaries from the floral buttons. 

The ovaries were inoculated on several variants of nutritious media (enriched with 

growth regulators) to induce the development of gynogenetically derived structures. 

This type of phytoexplants provided two types of morphogenetic reaction. Therefore, 

depending on the combination of growth regulators within the initiation medium 

variants, some explants generated callus, and others provided offshoots directly from 

the ovaries on several medium variants.  

More than half of the inoculated ovaries displayed a morphogenetic reaction on 

most of the tested medium variants. The main in vitro reaction was the production of 

rhysogenetic friable cream callus (which was highly proliferative on BN şi BB2 medium 

variants, followed by BDN and KN), and a caulogenetic compact green callus, highly 
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proliferative on BA, BD, BN, KD şi KN variants. The nutritive medium variants B02, B2 

and K05 also provided shoots with floral stems. Some of the in vitro obtained 

offshoots were affected from chlorophyllian deficiency. 

 

 

ASSESSMENT OF GENETIC STABILITY IN MICROPROPAGATED PLANTS 
OF SOME ORNAMENTAL STRAWBERRY GENOTYPES 

 
1ANCA SUTAN, 2RALUCA GHEORGHE,1AUREL POPESCU,2CARMEN POPESCU 

 
University of Pitesti, Faculty of Science, Department of Biology and 

Horticulture, Pitesti, ROMANIA 
National Research and Development Institute for Biotechnology in Horticulture, 

Stefanesti, Arges, ROMANIA 
 

 
Abstract Commercial propagation of strawberry plants based on tissue culture 

technologies, lies in the production of clonally uniform plants. Since genetic instability 

and somaclonal variation might occur in some in vitro culture conditions, not very well 

defined, even during micropropagation, the assessment of genetic stability in 

micropropagated plants is essential before using a new or improved protocol for large 

scale propagation of a certain plant variety. In order to evaluate the genetic stability 

and uniformity of ornamental strawberry plants micropropagated by using a new and 

highly efficient protocol we have developed recently, RAPD markers were used with 

varieties “Pink Panda” and “Serenata”. Micropropagated shoots selected at random 

from four subcultures onto either Murashige & Skoog or Lee & Fossard media, each of 

them supplemented with BAP at 1.0 mg/l, IAA at 1.0 mg/l and GA3 at 0.1mg/l, were 

subjected to molecular analysis. Ten deca-nucleotide primers (among 48 tested) were 

chosen for RAPD analysis, all of them indicating genetic stability for micropropagated 

plants of the investigated varieties of ornamental strawberry. 
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OVER-EXPRESSION OF THE ARABIDOPSIS HISTONE ANTI-SILENCING 
FACTOR A,  SGA1, INCREASES STABLE TRANSFORMATION OF PLANT 

CELLS 
 
GABRIELA N. TENEA1,2, JOERG SPANTZEL2, HEIKO OLTMANNS2 AND STANTON 

B. GELVIN2 

 

1University of Bucharest, Institute of Genetics, Bucharest, ROMANIA  
2Department of Biological Sciences, Purdue University 

West Lafayette, USA 
 

 Agrobacterium-mediated genetic transformation is the dominant technology 

used for the production of genetically modified transgenic plants.  Extensive research 

has been conducted which is aimed at understanding the role of host proteins, 

especially chromatin proteins, in the transformation process.  A long-term goal is to 

manipulate the expression of these proteins to improve transformation.  RNAi targeted 

against 109 Arabidopsis chromatin genes demonstrated a role for many chromatin 

proteins, such as the anti-silencing factor SGA1, in Agrobacterium-mediated 

transformation.  We investigated the effects of over-expressing a SGA1 cDNA on 

transgene expression and Agrobacterium-mediated transformation.  Unlike the 

situation with many histone cDNAs, over-expression of a SGA1 cDNA did not increase 

transient expression of a gusA gene co-transfected into tobacco BY-2 protoplasts. 

Moreover, over-expression of SGA1 did not increase expression of a previously 

integrated gusA transgene.  However, transgenic Arabidopsis plants containing 

additional copies of a SGA1 cDNA displayed increased accumulation of SGA1 mRNA 

and greater susceptibility to transformation. Moreover, DNA blot analysis showed an 

increase in T-DNA integration into the genome of Arabidopsis plants over-expressing 

SGA1.  We speculate that SGA1 might lead to enhanced plant transformation by 

allowing T-DNA and complexed proteins greater access to plant target DNA, thus 

facilitating T-DNA integration.   
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MONITORING OF TRANSGENE EXPRESSION IN MAIZE DURING THE 
VEGETATION PERIOD 

 
GYÖNGYVÉR GELL, AMBRUS BAKÓ, TAMÁS SPITKÓ, 

 JÁNOS PINTÉR AND ERVIN BALÁZS 
 

Agricultural Research Institute of the HAS, Martonvásár, HUNGARY 
 

Transgenic plants are a powerful tool in biotic and abiotic stress tolerance 

improvement and in the development of environmentally friendly agriculture. The 

traits used for the above purposes include insect resistance and herbicide tolerance, 

among others. In the Agricultural Research Institute of the HAS, several breeding 

programmes are under way that aim to introduce transgenes into elite Martonvásár 

inbred lines by means of traditional breeding (crossing with transgenic Monsanto 

maize, then sequential back-crossing – 7 generations – with the Martonvásár parent, 

followed by inbreeding to make the lines homozygous for the transgene). To evaluate 

the transgenic maize lines during their development, we applied a real-time, reverse 

transcription polymerase chain reaction method that allows quantitative expression 

profiling of transgenes. A wide range of samples (leaves, stems, roots, pollen and 

kernels) was collected in four different phenological stages (from 4-6 leaves stage to 

physiological maturity) from back cross generations of Monsanto NK603 and 

MON88017 derived maize lines. RNA integrity was monitored by Agilent 2100 

Bioanalyzer to ensure that decomposed RNA samples were excluded from further 

study. A simple and effective SYBR Green methodology was applied for relative 

quantification of transgene expression. 18S rRNA was used as endogenous control. 

Efficiency of the polymerase chain reactions was evaluated by the standard curve 

method and specificity of the primers by dissociation curve analysis. We demonstrated 

that the CP4 epsps (encoding herbicide tolerance) and cry3Bb1 (encoding corn 

rootworm resistance) transgenes are constitutively expressed in NK603 and 

MON88017 derived maize lines, respectively, in all organs studied. Transgenic RNA 

was also detected in senescent tissues (dry leaves, dry pollen), though without 

biological significance, as there is no translation in such tissues. 

 

The work was supported by the grants OM-00064/2008 (KUKBOGMV) and AGRISAFE 

EU FP7 (agreement No.: 203288) 
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FACTOR BINDING SITES IN ORTHOLOGOUS PLANT PROMOTER 

COLLECTIONS 
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1 Agricultural Research Institute of the Hungarian Academy of Sciences, 
 Martonvásár, HUNGARY 

 
2 Apoptosis and Genomics Research Group of the Hungarian Academy of Sciences, 

Research Center for Molecular Medicine, Medical and Health Science Center, 
 University of Debrecen, HUNGARY 

 

The traditional experimental methods for motif discovery in plant promoter 

regions have strong limitations, they can only be used at a few species or genes. 

Recent achievements in bioinformatics and comparative genomics make it feasible to 

use in silico tools for identifying and predicting transcription factor binding sites. 

Several purely algorithmical or statistics based methods and tools exist to 

examine these sequence motifs, but they usually give unsatisfactory results, returning 

too much false positives and/or negatives. Various comparative genomics methods 

exist which are based on the assumption that in contrast to nonfunctional regions, 

functional elements are conserved between species. 

We used the sequence and motif data from the DoOP database, which we 

developed in the previous years (http://doop.abc.hu), to examine a collection of 

orthologous plant promoter sequences, the evolutionary conserved regions, and 

compare these conserved regions to the experimentally verified and described 

transcription factor binding sites found in different databases, such as TRANSFAC, 

JASPAR, PLACE or PlantCARE. The plant section of the DoOP database contains more 

than 9000 promoter clusters (i.e. genes), with strictly defined orthologous groups, 

containing Brassicaceae, eudicotyledon, Magnoliophyta or Viridiplantae sequences, 

and evolutionary conserved motifs representative of these groups. 
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IMPACT OF WHEAT HEIGHT TO FHB RESISTANCE 
 

VALENTINA SPANIC1, GEORG DREZNER1, KRESIMIR DVOJKOVIC1, JASENKA 
COSIC2, SONJA MARIC2, VLADO GUBERAC2 

 
1Agricultural Institute Osijek, CROATIA 

2The faculty of Agriculture in Osijek, Osijek, CROATIA 
 

 

The relationship between plant height and resistance to fusarium head blight 

(FHB) has a genetic basis. It is believed that the genes controlling FHB resistance and 

those that affect the plant height are associated , or it is pleiotropy where genes for 

low stem promote higher FHB sensitivity. The aim of this study was to determine 

correlations between AUDPC for Types of resistance and height properties of wheat 

genotypes. Spearman correlation coefficient was determined by high negative 

significance between height of genotypes and AUDPC for total amount of resistance 

(AUDPC) (r =- 0.77) and between height of genotypes and AUDPC for Type I 

resistance (r=-0.81). The correlation between height of genotypes and AUDPC for 

Type II resistance (r=0.14), and the height of genotypes and AUDPC for Type III 

resistance (r=-0.18) was not statistically significant. 

 

Keywords: plant height, types of resistance to FHB, Triticum aestivum 

 

 
IN VITRO CULTURE OF FLORAL BUD ORGANS IN KALANCHOE HYBRIDS 
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Babes-Bolyai University, Faculty of Biology and Geology, Dept. Experimental 

Biology, Plant Genetic Engineering Group, Cluj-Napoca, ROMANIA 
 

Kalanchoe blossfeldiana hybrids are room ornamental plants quite frequently 

cultivated in Europe.  

Although the plant can be very easily vegetative propagated inducing new 

varieties with novel flower form and colors through in vitro culture and mutagenesis 

might be of interest for floriculture.  

Towards this aim to develop new more spectacular varieties different flower 

organs for their response to in vitro culture in two culture media were assayed. 

Varieties with flowers having colors like: white, rose, red or violet, with simple or 

multiple corollas were cultivated in vitro. All the varieties tested so far regenerated 
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plants either from sepals, that proved the best, or petals, leaves or even pistil or 

anthers. A spontaneous mutant with 10 petals instead of 4 was also successfully 

multiplied, acclimatized and maintained in pots. This character was not stable but 

seems related to a change in meristem fate from terminal to inflorescence.  

Further on the utility of established in vitro protocols for rare mutants 

production and/or micropropagation is going to be presented. 
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