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Introduction 

Tier1 studies* 

Mallard duck, Bobwhite/Japanese quail 

adults feed treated diet, 20 weeks 
    

stable housing conditions (22°C, 50-75 % 
humidity) 

continued egg laying, eggs removed 
 

Nest monitoring studies 

Species colonizing orchard/agroecosystem 

all possible routes (diet, contact, indirect), 
adult & offspring, different breeding stages 

variable environmental conditions,  
incl. inclement weather 

entire reproductive cycle, one to several 
breeding attempts, parental care 

*
 Test Guidelines OECD 206 & Avian Reproduction Test EPA 712-C-96-141  

Test species 

Exposure 

 

Environment 

 

Reproduction 

simple standardized test system maximum level of realism 



Methods 

• 10 conventional and 3 organic cider orchards in UK 
• ~ 6 nest boxes/ha  
• additional nest searches for cavity and open breeder 
• repeated nest controls every 2 to 6 days 
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Great tit  
Breeding parameters 

Study results According to Bouvier et al. (2005) 

Organic Conventional Organic Conventional 

Mean date of clutch 
initiation 

112.5 112.0 112 106 

Mean clutch size 6.5 6.6 6.2 6.7 
Unsuccessful nest 
during incubation stage (%) 

0.0 1.1 3.6 20 

Hatching rate (%) 88.8 90.7 88.3 77.9 

Dead chick rate in nest (%)  31.9 25.5 24 32.1 

Fledglings per breeding pair 3.3 4.2 5.2 4.6 



Methods 
Breeding phase Tier1 endpoint  Nest monitoring 

Establishing breeding site, 
pairing 

• Change in adult body weight • Change in adult body weight before and 
after application 

• Behavioural observations 

Copulation & egg laying • Eggs laid/hen 
• Mean eggshell thickness 
• % fertile eggs/eggs set * hen 

• Clutch size 
• Mean eggshell thickness/nest 
• Number of infertile eggs/nest 

Incubation & hatching • Change in adult body weight  
• % hatchlings/eggs set * hen 

• Change in adult body weight 
• Number of hatched eggs/nest 
• Daily nest survival rate 

Juvenile growth & survival 
until fledging 

• % juveniles survived until day 14 • % fledglings/hatched eggs*nest 
• Daily nest survival rate 

Post-fledging survival • 14 d chick body weight/hen • Body weight of chicks at age 8/14  days  
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Egg production 

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑎𝑖𝑑 𝑒𝑔𝑔𝑠

𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑖𝑚𝑢𝑙𝑡𝑎𝑛𝑒𝑜𝑢𝑠𝑙𝑦 𝑎𝑐𝑡𝑖𝑣𝑒 𝑛𝑒𝑠𝑡𝑠
 



Clutch size 



Infertile eggs 



Hatching success 



Fledging success 



Nest survival probability 



Conclusion 

 Nest monitoring studies are feasible to investigate the 
effects of PPP in the field 

 great and blue tits well suited: 

 representing insectivorous species  

 as cavity nesters less prone to disturbance due to 
application  

 Endpoints of nest monitoring studies are comparable to 
endpoints from avian reproductive studies  

 Agreed standards for nest monitoring studies should be 
defined in the new EFSA Guidance on Birds and Mammals 

 


