
EuropaBio Industry Working Group 
 



Objectives are to share with cooperators: 

 Recent guidelines from EFSA (European Food Safety Agency) 

 Industry effort associated with recommendations for 
interpreting EFSA guidelines 

 

Key messages: 

 Diversity of sites used for field trials 

 More auxiliary data is required (soil characterization, 
cropping history, meteorological data) 

 Less flexibility with missing data points  

 This training provides general information. It is not a 
substitute for study specific protocols.   

 

 

 

 



 EFSA Guidance Document was prepared to 
provide more specific information so applicants 
could meet their requirements 

 

EFSA Journal 2015;13(6):4128, 44 pp.doi:10.2903/j.efsa.2015.4128.                   
http://www.efsa.europa.eu/en/efsajournal/pub/4128 
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 Text in red throughout this presentation signifies the 

recommendations by the EuropaBio Working Group. 
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 Data from field trials should be from multiple 
sites that are representative of where the GM 
plants will be grown 

 Representativeness of sites 
 Commercial production region 
 Soil characteristics 
 Climatic conditions - average temperature and 

rainfall during the growing season 
 Day length 
 Soil moisture and fertility 
 Biotic factors (presence/absence of pests) 
 Crop maturity  

 Some sites outside the most typical area for 
the GM line are desirable 



 Descriptive Statistics (mean and SE) by week for 
average air temperature and precipitation 

 Exceptional weather conditions:  Time, 
Duration, Growth Stage 
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 Daily Max, Min, and average temperatures, 
relative humidity, wind speed 

 Daily precipitation, global radiation, 

 Historical Data 
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 Weather data collected from planting through 
harvest 

 Nearby weather stations can be used, but 
geographical coordinates of this station and 
distance from the field trial site are required 
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 Soil sampling must take place before planting or 
application of fertilizers or chemicals. 

 Soil data must be provided from each RCBD block 
(e.g., if 4 replications, then 4 soil samples will be sent 
for soil analysis). 

 EuropaBio: Collect 4-6 soil sub-samples (6” deep) 
from each block. Mix sub-samples to create one soil 
sample per each block to be sent for analysis.   

Rep 1 

 
Rep 2 

 
Rep 3 

 
Rep 4 

 



 Cropping history is required for previous three 
years. 

 Includes cultivation management practices.   

 EuropaBio: Recommended vocabulary for 
cultivation management practices: conventional 
tillage, minimum tillage, or no tillage.  



 EuropaBio: Recommended vocabulary  

 Crop management types: 

 Plow (chisel, inversion, no-till) 

 Seedbed preparation 

 In-season cultivation 

 Crop destruct 

 Planting methods:  

 Hand or mechanical 
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 EuropaBio:  
 Agrichemical type: herbicide, insecticide, fungicide, 

nematicide and plant growth regulator  

 Agrichemical target for: 

 Herbicides: broadleaf weeds, grass weeds and broadleaf/grass 
weeds 

 Insecticides: chewing insects, piercing/sucking insects, broad-
spectrum insects, root-feeding insects 

 Fungicides: foliar disease, stem disease, fruit disease and broad-
spectrum disease 

 Nematicide: nematodes  

 Plant growth regulator: plant growth, other (please specify) 

 Application method: foliar, side dress, broadcast on soil, soil 
incorporated 

 Adjuvant type: surfactant, buffering agent, conditioning agent, 
defoaming agent, drift control agent, oil concentrate  



 EuropaBio:   

 Irrigation methods: drip, furrow, overhead 

 Harvest types: hand, mechanical   

 Crop Specific Management Interventions 

 Important to specify growth stage at every 
activity. 
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 Nothing new here. 

 Important to provide details on storage of 
materials (if applicable). 

 Details on conditions during transport required 
as well. 



 It is critical to record the growth stage when 
agronomic endpoints are observed. 

 EuropaBio: 

 Recommended Growth stage conversions from 
V/R to BBCH developmental stages for 
soybean and corn.  













Phase Endpoint 
Application for Growth Stages 

(BBCH) Import Cultivation 

Vegetative 
Early Stand Count   11-14 

Crop Development  31-39 

Reproductive 
Days to Flowering   61-69 

Flowering Duration  61-69 

Maturity 

Lodging   80-89 

Final Stand Count   31-99 

Plant Height   71-89 

Days to Maturity   81-89 

Seed Loss  86-89 

Fruit/Ear Count   81-89 

Harvest 

Seed Moisture   99 

Seed Weight   99 

Yield   99 
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 EuropaBio: This endpoint should be expressed as 
the number of plants per m2. 
 Cotton and Corn:  Count the number of plants per plot (or per 

row), then calculate the number of plants per m2. 

 Oilseed rape and Soybean:  Count the number of plants from 3 
representative 1-linear-meter sections of the plot.  
(Alternatively, count the number of plants from 3 
representative 1m2 quadrats.) 



 EuropaBio:  If thinning is performed, provide:   

 Date 

 Growth stage 

 Method (cut at soil level or pulled out) 



 EuropaBio: 

 Cotton, Oilseed rape, Soybean:  Determine the 
number of days from planting to 50% 
flowering 

 Corn:  Determine the number of days from 
planting to 50% anthesis  

 



 EuropaBio: Across crops, lodging should be 
recorded to the nearest 10%. 

Cotton, Oilseed rape, and Soybean:  Determine 
the estimated % lodging 

Corn:  Determine separate % lodging estimates 
for stalk lodging and root lodging, but add 
together and report as one number.  

 



 EuropaBio: Individual plant height values need to 
be provided in electronic form.  
Cotton, Oilseed rape, and Soybean: Measure the height of 5 

representative and competitive plants per plot.  

Corn: Measure the height (from the soil level to the collar of 
the flag leaf as a good visual indicator of the base of the 
tassel) of 5 representative and competitive plants per plot.  
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 Competitive plants are those that are surrounded by 
other plants on all sides (not plants at the end of the 
plots or those flanked by stand gaps).   



 Europa Bio: Number of days from planting to maturity.  
 

Cotton: Maturity data should be recorded prior to 
applying defoliant or boll opener (10%-70% open bolls).  

Corn: When approximately 90% of plants have reached 
black layer stage.  

Oilseed rape: When 60-70% of the pods are ripe and the 
seed color changes on the main stem.  

Soybean: when approximately 90% of the plants have 
pods of physiologically mature color (R8).  

 



 EuropaBio: The number of fruits per plant. 

 Cotton: Count bolls on 5 representative and 
competitive cotton plants per plot  

 Corn: Count ears on 5 representative and 
competitive corn plants per plot.  

 Oilseed rape and Soybean: Count pods on 5 
representative and competitive plants per plot.  
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 EuropaBio: This is a standard measurement 
recorded at harvest for grains to normalize 
yield data.  

Corn, Oilseed rape, and Soybean: No changes  

Cotton: The seed moisture values are determined 
during composition analysis instead of at harvest.  



EuropaBio: 
 

Cotton: Determine the weight of 100 seeds. Cannot be 
corrected for moisture, since moisture is not 
determined until composition analysis.  

Corn and Soybean: Determine the weight of 100 seeds 
and correct for moisture. 

Oilseed rape: Determine the weight of 1,000 seeds 
and correct for moisture.  



 EuropaBio: 

 Corn, Soybean and Oilseed rape: Expressed as 
t/ha of grain. 

 Cotton: Expressed as kg/ha for seed cotton. 
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If EFSA application is done for cultivation of products 
then additional endpoints are needed: 
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Phase Endpoint 
Application for Growth Stages 

(BBCH) Import Cultivation 

Vegetative 
Early Stand Count   11-14 

Crop Development  31-39 

Reproductive 
Days to Flowering   61-69 

Flowering Duration  61-69 

Maturity 

Lodging   80-89 

Final Stand Count   31-99 

Plant Height   71-89 

Days to Maturity   81-89 

Seed Loss  86-89 

Fruit/Ear Count   81-89 

Harvest 

Seed Moisture   99 

Seed Weight   99 

Yield   99 



EuropaBio: 
 

Cotton, Oilseed rape, and Soybean: Estimate 
percent ground cover based on 1x1m quadrat.  

Corn: Measure early plant height on 5 
representative and competitive plants.  

 



EuropaBio: 
 

Cotton, Oilseed rape, Soybean: Determine the number 
of days from beginning of flowering (10% of plants 
flowering) to the end of flowering (90% of plants 
completed flowering).  

Corn: Determine the number of days from 10% to 90% 
anthesis.  
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Corn: Number of dropped ears per plot.  
Oilseed Rape and Soybean: Number of 
shattered pods on 5 competitive and 
representative plants.  
Cotton: Number of empty burrs on 5 
competitive and representative plants.  
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No empty burrs 

 

An empty burr 

 

EuropaBio: Express as number of dropped fruits or 
shattered pods or empty burrs per m2 
 



• Three types of stressors are considered:  Arthropod, 
Disease, and Abiotic. 

• Visual estimation per plot. 

• EuropaBio: Evaluate stressors at each location four 
times during the growing season. For example: 

 Early vegetative stage  

 Late vegetative stage  

 Early reproductive stage  

 Late reproductive stage  

• Additional observation times might be appropriate 
if a specific stressor is observed at a location. 
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EuropaBio: Observations should be collected from each 
plot using the categorical scale of increasing severity: 
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Category Severity of plant damage 

None No symptoms observed 

Slight 

Symptoms not damaging to plant development (e.g. 

minor feeding, minor lesions, nutrient deficiency 

chlorosis); mitigation likely not required 

Moderate 
Intermediate between slight and severe; likely 

requires mitigation 

Severe 
Symptoms damaging to plant development (e.g. 

stunting or death); mitigation unlikely to be effective 



 Early in the season, at least 3 common pest species 
at each location need to be identified considering 
the following criteria: 

 Species need to feed on the crop of interest 
(avoid arthropods that use plants as 
shelter/reproduction site). 

 Select diverse feeding modes, if possible (e.g., 
sucking, chewing, mining/boring, gall formation, 
root feeder, flower feeder, seed feeder…). 

 Prioritize pests of biological and economic 
relevance. 



 At least 3 relevant plant diseases should be 
observed at each location considering the following 
criteria: 

 Diverse categories (fungi, viruses, bacteria, etc) 

 Different mechanisms of pathogenesis (biotrophic, 
necrotrophic)  

 Consider diseases that affect different plant parts 
(e.g., leaves, stem/stalk/trunk, roots, flowers, fruit, 
aboveground or subterranean plant parts…) 

 Prioritize pests of biological and economic 
relevance. 
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 At least 3 relevant abiotic stressor should be observed 
at each location considering the following criteria: 

 A stressor that influence the environment beyond its 
typical range of variation (e.g., cold temperatures of < 
40°F for 3 or more days)  

 Consider abiotic stressor that show clear indication of 
symptoms on plant parts (e.g., leaf rolling, short plant 
height, premature plant death) 

 Prioritize stressor of biological and economic 
relevance. 

 EuropaBio:  Pesticide injury may be included as an 
abiotic stress if the exposure was uniform across 
plots. However, it should not be considered as an 
abiotic stress if only a few plots are affected.  

 

 



 Other relevant endpoints may be included in the 
study on a case-by-case basis.  

 Trait-specific  

 Potential unintended effects 

 Endpoints related to persistence and invasiveness 

 

 Other relevant endpoints may be included in the 
study if required by Regulatory Authorities other 
than EFSA. 
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EFSA has strict requirements (minimum of 8 sites x 4 
reps of data):  
 
 
 
 
 
 
 
 

 

 

 

The second data set will not be considered in line 
with EFSA guidance documents:  “The replication 
should never be less than four at any site”. 
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If missing values are observed, then additional locations 
are needed to fulfil 8 sites x 4 reps requirement: 
 

 

 

 

 

 

 

The second dataset will not be considered in line with 
EFSA guidance documents. 
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 Guidance has been provided by EFSA on 
agronomic and phenotypic characterization of 
GMO crops 

 Site selection must be carefully thought out 

 More auxiliary data is required (soil 
characterization, cropping history, 
meteorological data) 

 Less flexibility with missing data points  

 Study protocols provide study specific details 

 

 

 

 




