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The increasing migrating goose populations seasonally feed in the agricultural fields and grasslands. Annually, farmers 

encounter and abide the challenges of intense winter wheat and permanent grasslands grazing pressures. In Lithuania, 

migrating geese caused damages initiate conflicts between farmers, conservationists and hunters. Thus, we aimed to 

determine the winter wheat and permanent grasslands yield reduction by observing migrating geese grazing intensity and 

characteristics. In three Lithuanian south-western and central regions we established 15 study areas. During the spring 

migration geese droppings were counted every 10-15 days. Harvested winter wheat and hay were dried and weighted, wheat 

ears were counted, grains extracted and weighted. Results proved that migrating geese obviously damage and reduce yield 

of both winter wheat and permanent grasslands. Grazing reduced winter wheat ear development and grain weight. The high 

grazing pressure in winter wheat of 7.45 droppings/m2 reduced yield by 10.8%. In the permanent grasslands geese presence 

indicator was 10.49±0.43SE droppings/m2 suggesting high grazing pressure reducing grasslands yield by 15.2%. 
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INTRODUCTION  
 

The migration of geese from the southern wintering to northern breeding areas occurs annually. In Lithuania, 

during the spring migration agricultural fields become a feeding ground for geese. Often, migrating birds graze in the 

winter wheat, barley, oat or other crops and permanent grasslands with abundant white clover (Trifolium repens L.), 

perennial ryegrass (Lolium perenne L.), red fescue (Festuca rubra L.) and creeping bentgrass (Agrostis stolonifera L.) 

cover (Bell, 1988; Keller & Patterson, 1990; Summers & Critchley, 1990; Percival, 1993; Vickery et al., 1994, 1997). 

Although, geese damage plants not only by pecking, but also by trampling the soil and disturbing natural aeration (Kear, 

1970). Migrating geese prefer agricultural fields and grasslands located close to their resting areas, usually no further than 

5-10km (Vickery & Gill, 1999). In the first half of the migrating season, geese are more sensitive and prefer the least 

disturbed fields, while in the second half they tend to graze closer to the source of disturbances and select smaller fields 

and grasslands (Newton & Campbell, 1973; Owen, 1973; Owen, 1977; Percival, 1993). In addition, selected grazing 

locations are used repeatedly and frequently by migrating geese (Allport, 1989; Salmon & Fox, 1991; Wilson et al., 1991; 

Fox et al., 1994; Summers et al., 1996; Gill et al., 1997). 

A few methodologies for damage assessment of migrating geese have been established. According to the Bedard 

and Gauthier (1986) relative geese abundance, impact comparison and damage could be calculated by counting droppings. 

This method is relative, as on average goose defecates 125 times per day, every 3-5 minutes (Owen, 1971). Other methods 

include direct counting of the geese and marking their positions on the map (Lorenzen & Madsen, 1986) and recalculating 
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the counted number of geese for 1 hectare (Madsen, 1985). Analysis of yield is a prominent method for evaluating the 

crop damage. Harvested winter wheat are assessed by counting average dry mass per grain, average number of grains per 

wheat ear and total number of wheat ears (Petkov et al., 2017). Summers (1990) suggested a method of calculating dry 

mass of straws, number of wheat ears, total and 100g dry mass of grains, harvest index and weed biomass. Whereas 

method of counting 1000 grain mass and bushel (36.4 litres) mass is also practised (Patterson et al., 1989). The yield of 

permanent grassland is assessed by weighing dry hay matter (Bergiord Olsen et al., 2017; Patton & Frame, 1981), 

weighing fresh cut material biomass (Bruindering, 1989) or by measuring compressed grass height (Bjerkeet et al., 2021). 

During the past few decades, the number of migratory geese has gradually increased (Stroud et al., 2017). The high 

number of migrating geese causes high grazing pressure that reduces the yield of winter wheat and permanent grasslands. 

Thus, conflicts between farmers for damage and yield reduction, conservationists for preserving important migration areas 

and protecting species and hunters, as most of the species are hunted, arise. It is important to determine the extent of yield 

reduction for future development of compensatory mechanisms to compromise between biodiversity conservation and 

intensive agriculture. Our study aimed to evaluate the intensity and characteristics of migrating geese damage for winter 

wheat and permanent grasslands yield. 
 

RESEARCH METHODS 
 

Study areas were located in three regions in Lithuania: (1) Nemunas river delta, (2) Žuvintas biosphere reserve 

and (3) near Raseiniai fishery ponds (Fig. 1). The three regions represent SW and Central parts of the country. 

Selected areas were representative of the high feeding pressure during migration in winter wheat and grasslands. 

In total 15 study areas were observed of which 9 were winter wheat and 6 were permanent grasslands. Field work began 

during the spring (March-April) migration in 2022 and 2023. Each study area had at least 50 plot replications, of which 

no less than half were in the control (covered) group. The damaged (available) plots were round shaped with radius of 

r=1.8m (10m2). Covered plots were isolated from the impact of geese grazing by establishing 1x1m square grids covered 

by the net. During the spring migration, geese droppings were counted every 10-15 days from the first appearance to the 

last observation. 
 

 
Figure 1. Location of the study areas in Lithuania 

 

Winter wheat was sampled by cutting rows of total 1 m length (2x50 cm) in each plot. Harvested wheat samples 

were dried for at least 72 hours in 60℃. Wheat ears were separated from the grasses, wheat stems and leaves. In each 

sample number of developed and undeveloped ears was determined. Grains from the wheat ears were extracted manually 

and chaff was removed. Each sample was weighted to obtain the grain weight per sample. In the permanent grasslands 

hay was cut in 0.25m2 subplots at 1cm height. Collected samples were dried for at least 72 hours in 60℃. Dry matter 

contents were weighted. Samples were harvested only in the first grasslands growth cycle. 

We used ANOVA to compare the data between control and affected study plots. GLMM (Generalized Linear 

Mixed Model) was applied to eliminate the effects of microrelief and field. 

 

RESEARCH RESULTS 
 

Winter Wheat. 

During the spring migration, indicator of geese grazing pressure in winter wheat fields on average varied between 

0.2-9.4 droppings/m2, reaching the maximum count of 16 droppings/m2. In the intensively grazed fields 15% of the 

observed plots had no droppings, 55% had 0-5 droppings/m2 and 93% had 0-10 droppings/m2. 
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Grazing by the migrating geese increased the quantity of undeveloped ear (F=4.44; p=0.036) (Fig. 2). The quantity 

of developed ears per sample between the covered and available for grazing plots were not affected by migrating geese 

(F=2.0; p=0.16).  

 

 
Figure 2. Effects of migrating geese damage on the number of developed (left) and undeveloped (right) ears between covered and 

available for grazing plots 
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Figure 3. Effects of migrating geese damage on the total grain weight per sample with increasing grazing intensity 

 

The total grain weight per sample significantly decreased with the increasing grazing intensity (F=4.39; p<0.036) 

(Fig. 3). In the grazed plots with 10 droppings/m2, weight of the grains was reduced by 12.6g. On average 1 goose 

dropping/m2 decreased yield by 1.44% per 1m2. The moderate intensity grazing in winter wheat was determined to 2.6 

droppings/m2. The moderately grazed winter wheat yield reduced by 3.8%. The high intensity grazing of 7.45 

droppings/m2 reduced winter wheat yield by 10.8%. 

 

Permanent grasslands 

Observed grazing intensities in the grasslands demonstrated that 19% of the plots had no geese droppings, 48% 

had 0-2 droppings/m2 and 60% of plots had 0-3 droppings/m2. More than 5 droppings/m2 were not observed frequently. 

The highest number of droppings observed per plot were 15 droppings/m2. 

Grazing by the migrating geese had significant biomass yield reduction in the permanent grasslands (F=6.3; 

p<0.013). Increasing grazing intensity had significant negative correlation to the weight of dry hay (F=23,5; p<0,000002) 

(Fig. 4). On average 1 dropping/m2 reduced first growth cycle yield by 2.2% per 1m2. The second growth cycle that 

produces 65-80% of forage was unaffected. Combined yield of first and second harvest was calculated to reduce by 1.5% 

in 1m2 per 1 observed dropping/m2. 
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Figure 4. Effects of migrating geese damage on the dry hay weight with increasing grazing intensity 

 

The moderate grazing intensity was estimated to 4,55±0,35SE droppings/m2. The migrating geese grazing of 

moderate intensity lowered first and second grasslands yield by 6.6%. Grasslands with the high grazing intensity had 

10,49±0,43SE droppings/m2. First and second harvest of the permanent grasslands with high grazing intensity had yield 

reduction of 15.2%. 

 

DISCUSSION 

 

In this study, we observed grazing intensity, characteristics and damages of migrating geese for winter wheat and 

permanent grasslands. We determined that moderate to high intensity grazing significantly reduced yield. Previous studies 

of damages caused by migrating geese in general provide no consensus for the topic. Although, most of the studies of 

grasslands focus on the species-specific damages. According to Paterson et al. (1991) Greylag Goose (Anser anser L.) in 

the permanent grasslands reduce yield up to 5%. Brant Goose (Branta bernicla L.) reduce harvest of the grasslands by 

20% (Summers & Stanfield, 1991), while based on Paterson et al. (1991) damages reach up to 38%. Bean Goose (Anser 

fabalis Lath.) cause a 27% yield reduction (Bjerke et al., 2021). Bergjord Olsen et al. (2017) found that early migration 

and gathering to larger flocks on average lowers the first grassland harvest by 22.8%.  

In Lithuania, migratory goose species that graze in agricultural fields and grasslands are Greylag Goose, Bean 

Goose, White-Fronted Goose (Anser albifrons Scop.), Barnacle Goose (Branta leucopsis Bech.) and others, which quite 

often feed in mixed flocks. Thus, our analysis focused on investigating damages by all migrating geese rather than a 

selected species. Compared with the available literature, our results showed similar or lower yield reduction. On the other 

hand, previous research was produced in other European regions providing no evidence for our study areas. Furthermore, 

observed damages in the winter wheat yield were similar to the findings of a few studies. Based on Kear (1965) yield is 

reduced by 8.3%, whereas Summers (1990) detected that migrating geese damages reduce yield by 6-10%. It is interesting 

that a few other authors observe no significant damages for the wheat harvest (van Dobber, 1953; Pirnie, 1954). Although, 

many provide evidence that winter wheat yield is reduced (Wright & Isaacson, 1978; Deans, 1979; White-Robinson, 

1984; Patterson et al., 1989). According to Patterson et al. (1989) geese damages to winter crops are often more substantial 

on a local scale. Hence, other studies detecting that high grazing pressure reduces wheat harvest by 16-30% (Flegler et 

al., 1987), by 15% (Patterson et al., 1989) and by 13.2% (Petkov et al., 2017).  

As with the permanent grasslands, winter wheat grazing intensity varies between the migrating regions. And 

although our results showed milder grazing pressure than some of the previous studies, it is important to note that damages 

were still significant to both permanent grasslands and winter wheat yield. Thus, our study presented important results of 

previously not researched topic in three Lithuanian regions and provided a foundation for future compensative tools for 

farmers. 

 

CONCLUSIONS  

 

The migrating geese obviously reduced yield of winter wheat and permanent grasslands during the spring 

migration. The yield reduction varied based on the grazing intensity. 

In the winter wheat fields, the high grazing pressure of 7.45 dropping/m2 reduced yield by 10.8%. The moderate 

grazing pressure of 2.6 droppings/m2 reduced yield by 3.8%. Migrating geese grazing reduced grain weight and decreased 

wheat ear development. 
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In the permanent grasslands, the moderate grazing pressure of 4.55±0.35SE droppings/m2 reduced harvest yield 

by 6.6%. The high intensity grazing of 10.49±0.43SE droppings/m2 resulted in harvest yield reduction of 15.2%. 
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