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How does mowing affect breeding 
productivity of the aquatic warbler? 

 

Is productivity related to numbers of 
singing males? 

 

What explains nest distribution in saw-
sedge habitats? 

 



methods 

Biebrza Valley, Ławki Mire (sedge fen mire)  

Chełm Calcareous Marshes (saw-sedge fen mire) 

 

www.aquaticwarbler.net, modified 
 



Biebrza NP - Ławki 



N=4  

Biebrza NP - Ławki 

N=12  N=12  



Chełm Calcareous Marshes 



Chełm Calcareous Marshes 



Chełm Calcareous Marshes 

N=12  N=14 (21)  



• nest search by observation of alarming females 

• habitat measurements by the nest: water level, litter 

level and highest vegetation 

• nest monitoring until fledging or failure 

• habitat measurements on plot every 2 weeks 

• 2-3 surveys of singing males number in each brood 

 

methods 



nest search 

 

every 2-4 days, 
1-3 observers, 
2-5 hours on plot 



habitat measurements 

 

taken by nest and every 2 weeks on plot 



singing males surveys 

 

1 - end of May/beg. of June 
2 - end of June/beg. of July 
 
start 19:15-20:15 



How does mowing affect productivity? 

Is productivity related to numbers of singing males? 

 

BIEBRZA RESULTS 



unmown 1 year after mowing 

2-3 years after mowing 

sedge fen mire after mowing 

unmown 1 year after mowing 



56 nests in 2010, 156 nests in 2011 and  152 nests in 2012 (total: 364 nests on 
23 plots), average cumulative nest density: 0,6 nests/ha (0-1.8), latest clutch 
initiation dates: end of July/beg. of August 
 
nest density is lowest in the first season after mowing but boosts in the 
second year after mowing 
 
mowing does not affect fledged brood size Kubacka et al. 2013 



predicted nest survival: 0.62 (95% CI 0.48–0.73) 
 
nest survival is not affected by mowing, and is poorly explained by 
habitat variables 

Model k AICc AICc AICc Deviance 

time + year + nest age 5 568.24 0.00 0.26 558.22 

time + year + brood + nest age 6 569.07 0.82 0.17 557.04 

time + year + vegetation height + nest age 6 569.93 1.69 0.11 557.91 

time + year + litter depth × water depth + nest age 8 570.00 1.76 0.11 553.96 

time + year + litter depth + nest age 6 570.15 1.91 0.10 558.12 

time + year + water depth + nest age 6 570.18 1.94 0.10 558.15 

time + year + stage + nest age 6 570.25 2.01 0.09 558.22 

time + year + brood × water depth + nest age 8 572.28 4.04 0.03 556.24 

time + year + mowing + nest age 8 574.08 5.84 0.01 558.03 

time + year + mowing × water depth + nest age 12 576.39 8.15 0.00 552.30 

year 3 576.43 8.19 0.00 570.42 

time + year 4 576.78 8.54 0.00 568.77 

time
2
 + year + nest age 5 578.47 10.23 0.00 568.45 

 

Kubacka et al. 2013 



average productivity: 1,7 fledglings/ha (0-4.9) 
 
area productivity is lowest in the first season after mowing, boosts in the 
second year after mowing and declines afterwards 
 
area productivity appears to be mostly affected by nest density 
 
male density mirrors area productivity Kubacka et al. 2013 



male density is correlated with productivity 
Kubacka et al. 2013 

P < 0.001,  r 2 = 0.33  P < 0.001,  r2 = 0.37 



Productivity is highest 2 years after 
mowing 

 
On sedge fen mires that are 

vulnerable to overgrowing mowing 
should not be done more 

frequently than  
every 3 years 

(currently: every 2 years) 
 

Mowing should be done in 
September at the earliest 

 
Numbers of singing males can be 

used as a reliable proxy of breeding 
habitat and its productivity 

Biebrza Valley: 
take-home 
messages 

photo by J. Kubacka 



How does productivity vary across habitats? 

Is productivity related to numbers of singing males? 

 

CHEŁM 
CALCAREOUS 

MARSHES 
RESULTS 



 
mean nest density: 1.1 nest/10 ha (0-13) – 5 times lower than in the Biebrza Valley 
 
nest density boosts the next season after burning 
 
mowing saw-sedge results in zero nest density the following year, and when water 
level is high – also two years after mowing; on areas with low water level 
productivity seems to be restored two years after mowing 

 

low water : 2,5 nests 
high water : 0 nests 

nest densities by habitat category 



Chełm Calcareous 
Marshes: saw-

sedge mire 

burnt saw-sedge mire 

saw-sedge mire 1 year after burning 

moist meadow 

photo by F. Filip 



photo by J. Krogulec 

1 year after mowing 

unmown saw-sedge 

2 years after mowing 

Chełm Calcareous Marshes: saw-sedge mire 

photo by I. Arnaldos 



1 year after mowing 

Chełm Calcareous Marshes: saw-sedge mire 
high water 

2 years after mowing 



average male density: 2.7 birds/ 10 ha (0-18) 
 
male density mirrors nest density 

male densities by habitat category 



full model: nesting probability ~ water + litter + vegetation + water^2 
final model (lowest AICc): nesting probability ~ water + litter 

effect of habitat variables on probability of nesting 

p=0.050 p=0.043 

in areas with very deep water a high level of litter might be necessary to allow nesting 



male density predicts nest density (p<<0.05, r2 = 0.78) 

correlation between singing males density and nest density 



Mowing management 
should be adjusted to local 

conditions: saw-sedge 
mires with high water 

might require less frequent 
mowing 

 
Productivity peaks the 

following year after 
burning 

 
Numbers of singing males 
can be used as a proxy of 
breeding habitat and its 

productivity 

Chełm Calcareous 
Marshes: take-home 

messages 

photo by F. Filip 
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