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Project aim

a) To investigate some environmental and economical 
aspects  associated with introduction of GM maize, 
rapeseed and triticale in Poland

b) To obtain principal science based information  allowing b) To obtain principal science based information  allowing 
elaboration of  national co-egsitence strategies according 
to EC recommendation

� Project No. PBZ MNiSW 06/1/2007/2 Ministry of Science and Higher 
Education

� �



Project topics

� Gene flow

� NTO

� biodiversity - weeds spectrum

� Economical effectiveness� Economical effectiveness

� Coexistence 

Principal investigator - Plant Breeding and Acclimatization Institution in 
Radzików 

Main co-investigators –

� Warsaw Agricultural University, Department of Applied Entomology

� Institute of Plant Protection, Pozna� . Department of Pesticides
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� defining the space isolation between the genetically 
modified crops and conventional to ensure the threshold 
below 0,9% in conventional yield  and below 0,1% . 

� maize 

Gene flow

maize 

� triticale and rapeseed

Plant material: conventional variety DKC 3420, and GM 
variery DKC 3421 YieldGard.

Field experiments: 2008 fields located at Plant Breeding 
and Acclimatization Institute M
ochów.



� Defining the substitution distance of  space isolation by 
crop rows of non-GM maize

Plant material: conventional variety DKC 3420, and GM 
variety DKC 3421 YieldGard.

Gene flow

variety DKC 3421 YieldGard.

Field experiments: 2008  fields located at Plant Breeding 
and Acclimatization Institute M
ochów.



180m x 180m = 32400m2 = 3,42ha



Coexistence fields

Fot.  S. Sowa



� Defining the maximal GM content in sowing material of 
conventional crops to ensure the threshold of 0,9% 
GMO in the yield.

Gene flow

� Plant material: conventional variety DKC 3420, and GM 
variety DKC 3421 YieldGard.

� Field experiments: 2008 fields located at Plant 
Breeding and Acclimatization Institute M
ochów.



Factor levels :seed mixture 
A1 — 0,1% DKC 3421 YG
A2 — 0,3% DKC 3421 YG
A3 — 0,5% DKC 3421 YG
A4 — 0,7% DKC 3421 YG
A5 — 0,9% DKC 3421 YG



� investigation the impact of  maize MON810 on non 
target species and trophic interactions in the Polish 
environmental conditions

The impact of GM plants on the environment 

� Plant material: conventional variety DKC 3420, and GM 
variety DKC 3421 YieldGard plus control varieties

� Field experiments: 2008  fields located at 	a � cut –
Sauth East and Wroc
aw Sauth West Poland



Effects on non-target organisms (NTO)

� Phytophagous insects - Population density of:

� aphid species (Rhopalosiphum padi and Metapolophium dirhodum) 

� Coleopterous Phyllotreta spp., larvae of Oulema spp., beetles of Glischrochillus
quadrisignatus feeding on cobs – directly counts on plants.

� Thrips (Thysanoptera) , dipterous larvae  (Oscinella frit)

� Natural enemies

� predatory bugs (Heteroptera), lady beetles (Coccinellidae), 

� lacewings (Chrysoperla spp.) and predatory syrphids (Syrphidae) –

� Larvae of small dipterous predators (Itonidiidae = Cecidomyiidae) –

� predatory soil – surface – active invertebrates as: Carabidae and Staphylinidae

� ground spiders Arachnida

� Efficacy on lepidopterous pests

� cutworms of Agrotis spp. attacking maize plants in various stages.

� European corn borer (Ostrinia nubilalis)



Laboratory/greenhouse experiments

� Bio-assay on the Bt toxin transfer between trophic levels 

� Nymphs of spotted spider mite (Tetranychus urticae) colonies 
reared on MON 810 and its isogenic line used as prey for the 
predatory mite Phytoseiulus persimilis

� feeding behaviour affecting uptake of Cry 1 Ab by aphid species: 
Rhopalosiphum padi and Metapolophium dirhodum. 

Toxin expression in selected species of NTO
� ELISA tests for Cry 1Ab content



NTO fields

Fot: www.zumi.pl



Technology comparison

� Defining the economical effectiveness of cultivation of GM maize 
variety DKC 3421  including: yield quality (fungal infection), costs of 
seed material and law regulations.

Plant material: conventional variety DKC 3420, and GM variety DKC 
3421 YieldGard.

Field experiments: 2008 Two field locations Che
miec and Trzebnica



Fields  design



European corn borer (Ostrinia nubilalis)

Fot.  S. Sowa



Investigation the influence of  the herbicide tolerant GM maize NK603 (tolerant 
to glifosat) cultivation on weeds spectrum (biodiversity) and its occurrence 
intensity in crop rotation by comparison with maize protected with conventional 
herbicides.

NK603 in GMO project

Assessments:

•Number of weeds by specie 
•% of ground cover,
•yield of maize (dt/ha),
•seed bank in soil (greenhouse test),
•seed rain in autumn.



Post market monitoring of long term effects

� Hamrmonisation of analytical methods in all EU 
countries

� Avaiability of Certified reference material

� Ocurens of SNPs leads to underestimation of the result



Gene stacks in EU

� maize, cotton, oilseed rape

� traits: herbicid tolerant + insect resistent, multiple IR

� Authorisation procedure – treated as new transgenic event

� Risk assessment : focused on synergestic effects

� Detection methods: event specific, detecting parental lines



Non-intended stacking

� Volunteers - gene stacking on the field

� feral populations - gene stacking around the field

� Unintended contamination of seed production

� Analytical problem: cSG versus non-intended stacking?



Meta studies for risk assessment

� Meta studies in routine safety assesment? (used in 
clinical tests)

� Modelling to assess spatial and temporal effects� Modelling to assess spatial and temporal effects

� Accessible biosafety database 

� Cooperation among EU countries 



Thank you.Thank you.


