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1/ Background and Introduction 

There is large number of studies on crop damages by geese in the Northern Hemisphere – From the USA, 
Great Britain, some of the Scandinavian countries, Germnay, the Netherlands (Patterson, 1991; Wallin & 
Milberg, 1995; Borman et al, 2002 etc.). These studies vary in their result showing yield reduction from 0 to 
31%. However variable the results are the reports highlight that the main factor determining the impact is 
the duration and timing of the geese stay in the concerned area. Biologists have an important role in funding 
solutions to this problem, by making objective assessments of grazing intensity and of any associated loss of 
yield (e.g. for compensation payments). and by designing and assessing management and control measures. 
Losses in yield associated with grazing have generally been estimated by comparing yield samples from 
grazed and ungrazed areas in a field. Protection from grazing has usually been achieved by using exclosures 
plots or by electric fencing (Percival 1988). The conflict between farmers and geese is increasing with the 
increasing flyway populations of number of species in Europe and North America (i.e. Madsen, 1991). For 
number of species it is believed that the expanding arable fields and suitable crops have led to improved 
survival and contributed to the growing population numbers, while in some parts of the range it might be a 
shift caused by habitat degradation. As a result of the loss of habitat due to land drainage, geese in Britain 
shifted to agricultural areas (Kear 1965) and fed on pastures and cereal crops (Fox et al. 1989a, Owen 1972a, 
1972b, St Joseph 1979). The increasing number of wild geese and the presence of some species such as 
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Anser anser and Anser brachyrhynchus exclusively on farmland in Britain (Newton & Campbell 1970) has 
increased the conflict with farmers (Madsen 1991, Vickery & Sutherland 1992, Vickery et al. 1994). Five of 
the six species of wild geese in Britain cause agricultural damage on a local scale (Vickery & Gill 1999). A 
study done on a newly seeded perennial ryegrass field indicated that grazing by geese in April reduced seed 
yield on that field by 11% to 27% (Borman et al. 2002). An experiment with clipping the green shoots to 
simulate goose grazing showed that total defoliation (the point of highest loss in each experiment) produced 
greatest losses when it occurred in late April (Patterson, 1991). 

The issue about goose damages has been raised on and again in the Bulgarian part of Dobrudgea since the 
late 1980s when larger numbers of geese started to winter in higher numbers. In the late 1990s up to 
250 000 Greater White-fronts (Anser albifrons) and up to over 62 000 Red-breasted Geese (Branta ruficollis) 
have been counted in the area of Shabla and Durankulak lakes which are a major wintering ground in 
Bulgaria. During the winter in the Romanian and Bulgarian Dobrogea, the Red-breasted and White-fronted 
geese feed in mixed flocks mainly on winter wheat Triticum aestivum and sometimes on barley Hordeum 
vulgare. Recently Oil seed rape Brassica sp. has been introduced as technical crop in the region as well. 
There are only two studies on the crop damages done in the area of Dobrdudgea – a two winter seasons 
study done by BSPB within the framework of the Bulgarian-Swiss Biodiversity Conservation Programme 
(Dereliev, 2000.) and a PhD study carried out in Romanian part of Dobrudga (Hulea, 2002). The results of the 
two studies are conflicting in their results and have been implemented prior to the accession of both 
countries to the EU and the introduction of the CAP and national agri-environmental schemes. In addition 
there are differences in the phenology of the RBG stay in the two countries with the species staying much 
longer in Romania at the end of the winter season as it is to the north on the migration route. Therefore the 
present study aims at building on the available knowledge, but reflecting options and probabilities 
concerning the changed in the farming practices in the area. The results of this experimental study would 
feed into the development of agri-environmental compensation mechanisms based on the crop damages 
and costs incurred by the farmers in the area. 

 

2/ Methodology 

The study is focused on assessing the impact of grazing of wintering geese on the crop yield from winter 
wheat (Triticum aestivum), which is the main food resource for the geese in the region (Dereliev, 2000). The 
study design is based on open for grazing experimental plots (EP) and exclosure areas - control plots (CP) 
where access by geese is limited with a metal cage. 

 

Study Fields selection 

The study sites were located in immediate and near-by location between the lakes of Durankulak and 
Shabla. Four of the study fields are located south of Durankulak lake and north of the village Krapets, while 
two are located south of Krapets and north of Shabla Lake. For the purpose of the study and in relation to 
the study plots the crop fields were grouped into six study fields of different size (Fgure 1). 
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Study 
Field 

Total area Number of EP Number of CP 

A 218 ha 26 26 
B 46 ha 6 6 
C 91.6 ha  10 10 
D 74.8 ha 12 12 
E 71 ha 16 16 
F 83.7 ha 21 21 

 

 
Figure 1 – Location of the study field and their coding 
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Experimental and control plots 
The selection of the study fields was determined by several parameters: 
1/ Farmed by the partner on the Life Porject “Kirliovi” Ltd. 
2/ Planned to be seeded with winter wheat for the study period 2011-2012 
3/ Situated in the vicinity of the two lakes – therefore likelihood exists that they will be frequented by 
foraging flocks of geese 
4/ Previous information on foraging geese distribution in the area and their preferences. 
 
The location of the “control plots” was selected on map and selecting areas that are at least 100-200m away 
from field boundaries, away from tree line/shelter belts, away from possible scaring structures or single 
trees and bushes in the fields. This was done to avoid the influence of deterring structures and components, 
avoid the influence of the more mile microclimate around tree shelter belts etc. 
The original plan for the experiment in the Life Project document provisioned exclosure cages of 3x3m. We 
considered this to pose serious logistic for the study itself and posing problems for the farmers to continue 
with the normal processing of the fields. We decided to change the design and use exclosure cages of 1x1m 
alike those used in the study of Dereliev (2000). Using the experience from his work we changed the design 
of the cages to limit the possibility of snow retention by the cages which might change the microclimatic 
conditions and lead to deviations. The main changes being having no roof/top cover of the cage to prevent 
snow retention on the top and free space at the bottom of the cage sides to allow snow drift so again no 
snow is retained on the sides (see Figure 2 & 3). 

   
Figure 2 - Initial sketch plan of the exclosure cage design 
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Figure 3 – example of the installed exclosure cage 

 
The exclosure cages were installed at the end of October - beginning of November 2011. This was 
determined by the delay in seeding of the wheat crops in autumn due to heavy rainfall in September-
October. The last fields with winter wheat were practically seeded in the first days of November. During the 
installation of the exclosures we recorded presence of the first small flocks of wintering geese. At the time 
of installation most of the seeded fields still had no green sprouts above the ground and the flock of several 
hundred geese both Whitefronts and Rebreasts were feeding on spilled maze grain evident from the 
consistence of the goose droppings. 
 
Each control and experimental plot was marked with GPS to facilitate the finding of the plots during field 
work. The selection of the location of the experimental plots was based on several criteria: 
1/ avoid being close to the control plots cases which might serve as repellent to grazing geese 
2/ avoid being close to tree belt shelters, field edges 
3/ avoid proximity of dirt roads that might be avoided by the grazing flocks 
4/ and chose more suitable for grazing spots to maximize the data sampling possibility 

 
Figure 4 -Installing the exclosure cages and marking of experimental plots on the field 
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After installing the exclosure plots which served as controls for the study, we marked the experimental plots 
which were opened for grazing by the geese. They were marked with 20cm long wooden sticks and around 
each of them was marked perimeter of 3x3m squares where droppings were counted. The interval of 
dropping counts was chosen to be at fortnight interval associated with the roost counts of the wintering 
geese around Shabla and Durankulak Lakes. Altogether six dropping counts were done in the period 
December – March. According to the plan there were seven counts, but the one in mid-end of January was 
prevented by the heavy snowfall and freezing conditions when all the fields were completely covered by 
snow crust and frozen. 
 
Within the 9m² dropping count plots around the experimental plots the droppings we counted and if 
possible separated by species, based on the side and shape of the droppings. The droppings were physically 
crushed on spot to avoid extracting them and to retain any nutriments input from them. 
 
At the beginning of April all exclosure cages were removed and the plots – both control and experimental , 
were marked using a tall wooden sticks that could be used visually to identify the plots and prevent them 
being damaged or harvested. 
 
The fields were additionally processed between 1-10 April with herbicides, no insecticides were used; 
Nitrogen fertilization was applied between 15 and 20 March; leaf fertilizers were applied in the period 15-
25th April. 
 
The harvest started at the beginning of July. The samples from the experimental and control plots of the 
study were harvested by hand with the assistance of two fieldworkers. There were all together 180 plots in 
the field study design with 91 experimental plots and 91 controls. During the harvest 6 of the study plots 
were harvested by the combines and thus reduced the sample size in study field B and preventing separate 
assessment analysis for this field. 

 Figure 5 
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Experimental and Control Plots parameters and measurements 
 
During the harvest time plots the whole plants with stems were collected and removed from the field. All 
material from each plot was placed in a separate plastic bag, signed and labeled in order to prevent loss of 
seeds during the transportation. We collected the following measurements for each plot in the study: 

 Number of wheat plants per unit area (total number) 
 Length of the ears 
 Length of the plants 
 Number of grains/seeds per ear 
 Weight of grain/seed 

From each plot a randomly selected sample of 100 plants were taken. The length of the ears and the stem of 
each of them were measured. Then from 60 randomly selected of these plants we took the seeds/grains and 
counted them. From those seeds on a random base were selected 50 as a sample. Those were sealed in 
paper bags and labeled. The those samples were taken in Sofia and using the lab facilities at the Institute of 
Biodiversity and Ecosystem Studies of the Bulgarian Academy of Sciences they were dried for minimum of 
72h at 60°C. The dried seeds were measured on a Kernel and Sartorius analytical balances with precision of 
0.001g. The already dried samples were kept in excicator with Silica gel to prevent from moisturing. 

 
Figure 6 – part of the dried seeds samples and the analytical balances used for the measuring of seed weight 

 Figure 7 – seed samples in the lab convection oven 
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Figure 8 – dried seeds samples ready to be weight on the analytical balance. 
 
The crop yield was calculated using the formula: 
 Ne x Ns x Ws x 1000 
Yi =      = Ne x Ns x Ws , 

1000 
Where Yi is yield (kg/dka), Ne is the total number of plants shoots in the plot, Ns is the average number of 
grains per plant in the plot, Ws is the average weight (gr) of a grains in the plot, 1000 in the numerator is the 
number of sq meters in 1dka, the 1000 in the denominator is the number of grams in 1 kg.  
 
The results of the sample measurement analysis were processed using STATISTICA ver. 7.0 software applying 
Parametric and Nonparametric test. When applying parametric test the data was lg transformed for 
normalisation. 
 
The yield and other metric parameters were compared between the experimental and control plot using t-
Test, Man-Whitney U test; Kendal-Tau correlation analysis and Multiple regression was used to test 
correlation and dependence between goose hours and the metric parameters from the experimental plots. 
Yield dependence on the main metric parameters from the plot was tested using multiple regressions. We 
tested differences in and relation between experimental plots and control plots results using Factor and 
Cluster analysis. 
 
For most of the general analysis tests between control and experimental plots we used sample of 85 plots 
per each type. For testing differences within the experimental study fields we used the available number of 
samples within the field beside field B in which sample size was reduced to 4 experimental plots and 5 
controls. 
 
From published studies, the mean interval between defecations ranged from 3.5 to 3.85 minutes for geese 
species feeding on grass and with a body weight between 1650 - 2535 g (Ebbinge et al. 1975, Mayes 1991, 
Owen 1971, Summers & Grieve 1982). For calculating the goose hours we followed the same parameters 
used by Dereliev (2000) taking that the average defection of geese is every 3,51 min. Those are empirical 
results of field observation done on Greater White-fronted Goose (A. albifrons) in Bulgaria and used in his 
analysis on grazing pressure and crop yield. As the geese were difficult to be approached in close enough 
distance during the winter period to sample defecation time we used this figure as it was obtained 
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empirically in Bulgarina winter conditions. Then we calculated the goose hours per 9m² which was the size 
of the plots for counting goose droppings and then it was extrapolated for goose hours/ha. 
3/ Results and Discussion 
 

Table 1 - Goose hours/ha calculated for the different plots 
EP01 EP02 EP03 EP04 EP05 EP06 EP07 EP08 EP09 EP10 EP13 EP14 EP15 EP16 EP17 

322,2219 1159,999 902,2213 902,2213 1031,11 386,6663 837,7769 837,7769 1611,11 1997,776 579,9994 1095,554 773,3326 1095,554 1739,998 

EP18 EP19 EP20 EP21 EP22 EP23 EP24 EP25 EP26 EP27 EP28 EP29 EP31 EP33 EP34 

1675,554 2771,108 3028,886 1739,998 1224,443 193,3331 128,8888 0 64,44438 193,3331 966,6657 64,44438 1739,998 1224,443 128,8888 

EP35 EP36 EP37 EP38 EP39 EP40 EP41 EP42 EP43 EP44 EP45 EP46 EP47 EP48 EP49 

1095,554 451,1107 837,7769 837,7769 644,4438 579,9994 128,8888 902,2213 644,4438 322,2219 515,555 644,4438 1675,554 1482,221 644,4438 

EP50 EP51 EP52 EP53 EP54 EP55 EP56 EP57 EP58 EP581 EP59 EP60 EP61 EP611 EP62 

0 386,6663 0 257,7775 1095,554 451,1107 837,7769 1095,554 515,555 1159,999 1159,999 1031,11 2062,22 966,6657 451,1107 

EP66 EP68 EP69 EP70 EP74 EP75 EP76 EP77 EP78 EP79 EP80 EP81 EP82 EP83 EP84 

1868,887 1933,331 773,3326 966,6657 708,8882 1095,554 966,6657 1288,888 2642,22 1095,554 1611,11 708,8882 3544,441 2642,22 1997,776 

EP85 EP86 EP87 EP88 EP89 EP90 EP91 EP92 EPP ET8      

3093,33 2448,886 2706,664 1611,11 1417,776 1739,998 1288,888 1159,999 1417,776 1933,331 
     

 
Table 2 – Descriptive statistics of the goose-hours data 

Mean Sample Median Mode Frequency of Mode Min Max St. Dev. Variance Aver. Dev. Skewness Sum 

1128,914 85 1031,110 1095,554 7 0,00 3544,441 780,5623 609277,5 598,0438 0,894091 95957,68 

 
Goose grazing pressure 
 
The study showed variable grazing pressure of the experimental plots (calculated in goose-hours/ha). The 
pressure varied from over 3500 gh/ha to 0 gh/ha (Table 1 & 2). The most heavily grazed plots were in field A 
and field F. Those are the largest fields in vicinity of the lakes. The ones, which remained ungrazed there is 
no obvious reason for the lack of grazing as they lay near or within other grazed plots. The most grazed plots 
are situated in a typical grazing area for geese with a wide open area with a slope elevation with visibility to 
the roosting site and also close enough for frequent water drinking visits. Field A during the winter period 
was one of the first to be visited by wintering geese. Both Filed A and field F beside being large, close to the 
roost site and in an open terrain obviously were favoured for foraging by the geese as they received on 
average more goose-hours/ha than the rest of the study fields – 1087. 5 gh/ha and 1767.62 gh/ha 
respectively. They were both seeded the previous year with maze, which is considered to be favoured crop 
rotation scheme by the wintering geese. At the time of the arrival of the first geese on most of those fields 
the only food resource was the spilled grain on the field and the consistence of the faeces found on the 
ground suggest they were feeding exclusively on maze grain in first half of November before the shoots of 
the wheat started to appear on the experimental fields. The results of the goose-hours pressure are quite 
similar to the results in the first year of Dereliev (2000) experiment, but much lower than his second year of 
the study when the grazing pressure amounted to over 5300 gh/ha. However we should note that his 
experiment was located in one of the most favoured fields around Durankulak, which is usually heavily 
grazed especially during non-hunting period as it is in immediate vicinity of Eagle Marsh of Durankulak Lake. 
 
Experimental and Control Plots Results 
The crop yield, calculated via the formula from the derived parameters of the plots varies greatly. The 
control plots showing greater margin between minimum and maximum yield from the plot (Table 3, Fig. 9). 
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The experimental plots had somewhat smaller maximum yield, but their minimum yield was higher than 
those in the control plots. Thus the mean wheat yield was slightly higher in the experimental plots open for 
grazing than in the controls where goose grazing was prevented by exclosure cages. The results of the 
Mann-Whitney U test results show that there is no significant difference between the two samples (U= 
3625.5; n1, n2 =85; P (two tailed) - 0.96844/0.967682; z= 0.0405151; p> 0.05). 
 

 
Firgure 9 – Comparison of the crop yield of the experimental and control plots 
 
The average parameters of the average grain weight are quite close and similar between the experimental 
and control plots (Table 3, see also Fig. 9) and the results overlap statystically. The results of the Mann-
Whitney U test results show that there is no significant difference between the two samples (U=3670.0; n1, 
n2 =85; P (two tailed)= 0.856424, 0.85778; z=0.179201; p> 0.05). 

 
Figure 9 – Comparison of average seed weight in the plots 
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Even when compared per each field the weight of grains variation is quite similar between the experimental 
and control plots results. 

 
Figure 10 – comparison between the control and experimental plots in Study field A 

 
Figure 11 – comparison between the control and experimental plots in Study field C 
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Figure 12 – comparison between the control and experimental plots in Study field D 

 
Figure 13 – comparison between the control and experimental plots in Study field E 
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Figure 14 – comparison between the control and experimental plots in Study field F 
 
There was found to be some more apparent difference in the number of plants with the control plots having 
the highest number of plants which in one of the plots numbered 1040 individual stems, while in the grazed 
are the highest number was with some 80 plants less at 959 plants. The same way the lowest number of 
plants was higher in the control plots (Table 3, Fig. 15). However the results of the Mann-Whitney U test 
results show that there is no statistical difference between the two samples (U=3988.5; n1, n2 =85; P (two 
tailed)= 0.236178, 0.241268; z=1.17182; p> 0.05). 

 
Figure 15 – Comparison between number of plant stems in the experimental and control plots 
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Table 3 – Descriptive statistics analysis of the main parameters of the experiment 

Paremter/ 
Plot type 

Mean 
 

Valid N 
 

Median 
 Mode Freq. of 

Mode 
Min 

 
Max 

 

25 
Percentile 

 

75 
Percentile 

 

Geom. 
Mean 

 

Harm. 
Mean 

 
Std.Dev. 

 
Variance 

 
Average 

 
Range 

 

Quartile 
Range 

 

Skewn
ess 

 

Kurtosi
s 
 

Sum 
 

Yeild in 
kg/dka                                   

EP 560,982 85 546,78 
no 

mode 
 

264,85 960,65 436,31 653,31 537,34 513,36 162,69 26467,98 130,98 695,80 217,00 0,38 -0,25 47683,46 

CP 552,514 85 535,66 no 
mode  142,86 972,51 440,33 663,35 521,63 487,09 179,95 32382,58 141,41 829,65 223,01 0,33 -0,15 46963,69 

Aver. 
weight 

of grains       
  

                            

EP 0,0425 85 0,0424 multiple  0,0302 0,0564 0,0405 0,0447 0,0424 0,0422 0,0039 0,0000 0,0028 0,0263 0,0042 
-

0,097
7 

2,2547 3,6151 

CP 0,0426 85 0,0425 no 
mode  0,0303 0,0546 0,0408 0,0442 0,0424 0,0423 0,0035 0,0000 0,0024 0,0243 0,0034 0,160

1 3,2276  
3,6186 

Number 
of stems        

  
                            

EP 516,165 85 506 473,00 3 179,0 959,0 441,00 610,00 493,73 468,02 146,02 21321,45 111,66 780,00 169,00 0,15 0,39 43874,00 

CP 547,012 85 552 521,00 3 270,0 1040,0 441,00 628,00 527,76 508,63 147,11 21642,37 115,49 770,00 187,00 0,58 0,65 46496,00 

Number 
of grains 
per plant       

  
                            

EP 25,39 85 25,2 28,75 2 16,10 38,53 21,88 28,35 24,95 24,50 4,84 23,42 3,85 22,43 6,47 0,45 -0,08 2158,52 

CP 24,69 85 23,3 25,98 2 15,17 40,13 20,55 26,83 24,00 23,35 6,03 36,38 4,73 24,97 6,28 0,69 -0,11 2098,50 

Length 
of plants                                    

EP 48,49 85 47,77 43,33 2 37,56 62,10 44,14 51,98 48,11 47,73 6,23 38,78 4,99 24,54 7,84 0,41 -0,51 4121,89 

CP 48,60 85 48,05 multiple  37,60 64,19 45,00 51,32 48,27 47,95 5,74 32,98 4,57 26,59 6,32 0,42 -0,04 4131,07 

Aver. ear 
length                                     

EP 6,58 85 6,53 multiple  4,61 9,10 5,97 7,14 6,52 6,46 0,90 0,80 0,70 4,49 1,17 0,25 0,08 559,71 

CP 6,33 85 6,20 6,95 3 3,92 8,83 5,59 6,95 6,25 6,17 1,01 1,03 0,81 4,91 1,36 0,30 -0,14 537,68 
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The results from the experimental plots and the controls regarding the average number of plants also show 
quite similar and overlapping results between the grazed and exclosure areas. However the results of the 
Mann-Whitney U test results show that there is no statistical difference between the two samples 
(U=5261.5; n1, n2 =91; P (two tailed)= 0.439662, 0.443164; z=0.76686; p> 0.05). 
 

 
Figure 16 – Comparison of average number of grains in experimental and control plots 
 
The next two metristic parameters compared between experimental and control plots also show quite 
similar and overlapping results between the grazed and exclosure plots (Table3, Fig 17 & 18). . However the 
results of the Mann-Whitney U test results show that there is no statistical difference between the two 
samples (U=3985.0; n1, n2 =87; P (two tailed)= 0.544136/ 0.546186; z=0.603485; p> 0.05). 
 

 
Figure 17 – Comparison between length of ears within the control and experimental plots 
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Figure 18 – Comparison between the lengths of the plants from grazed areas and exclosures 
 
As it is visible from the figures, the parameters completely overlap and there are no statistical differences 
between grazed and exclosure areas. 
When tested for correlation between the parameters some interesting correlations are revealed (Table 4, 
Fig. 19-24. 
 
Table 4 – Correlation analysis of the Experimental plots parameters and measurements with grazing pressure 

 Variable 
  

Grain 
weight 
  

Number 
of Plants 
  

Number 
of Seeds 
  

Plants 
length 
  

Ears 
length 
  

Goose 
hours 
  

Crop yield 
  

Grain weight 1 0,022724 0,314698 0,1219 0,169473 -0,240372 0,386437 

Number of Plants 0,022724 1 -0,270407 0,279944 -0,29069 0,205478 0,466199 

Number of Seeds 0,314698 -0,270407 1 0,196133 0,635433 -0,092108 0,233679 

Plants length 0,1219 0,279944 0,196133 1 0,229205 0,119863 0,463435 

Ears length 0,169473 -0,29069 0,635433 0,229205 1 -0,078478 0,136064 

Goose hours -0,240372 0,205478 -0,092108 0,119863 -0,078478 1 0,06038 

Crop yield 0,386437 0,466199 0,233679 0,463435 0,136064 0,06038 1 
Marked correlations are significant  

at p < 0,05000 
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Figure 19 –Correlation between Gh vs Number of Plants  Figure 20 – Correlation between Gh vs grain weight 
 
 
 
 
 

 
Figure 21 –Correlation between Gh vs Number of seeds  Figure 22 – Correlation between Gh vs length of plants 
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Figure 23 –Correlation between Gh vs ears length  Figure 24 –Correlation between Gh vs crop yield 
 
 
It is interesting to point out that there was found no significant direct correlation between the total crop 
yield in the experimental plots and the grasing pressure demonstrated by Gh/ha. The grazing pressure has 
indirect influence through the correlation with two parameters found to have significant correlation with 
the crop yield – grain weight (negative correlation) and number of plants (positive correlation). This is in line 
with the general speculations over the impact of the grazing on the crop plants. Though the correlations are 
with low coefficient, they are statistically significant and confirm general knowledge on the grazing impact. 
So far there has been some evidence of the effect of stimulating the germination of more sprouts from one 
seed and now our data analyses confirm such impact of the grazing pressure. Similar findings are those of 
Dereliev (2000) who found strong positive correlation between grazing and number of plants in the first year 
of the study.  
Though on the graph the coefficient is with positive sign and some slight positive trend is visualized between 
the grazing pressure and crop yield it is not statistically significant (p>0.05). The previous study in Bulgaria, 
cited above found also positive correlation between grazing and crop yield, but it was not statistically 
significant.  
 
When applying a Multiple Regression analysis results with Dependent variable Crop Yield (Multiple 
R=0,98431350/ F=404,6449/R²=0,96887308/df=6,78/No. of cases: 85/adjusted R²= ,96647870/p<0,001), 
reveal as Significant predictors - Av Num Grain (beta=,558) ;Num of Plants (beta=,822) and Av Grain Weight 
(beta=,261). At the same time no significance on the prediction variable Goose hours is found. It only 
indirectly influences some of the other variables with which it has intercorrelation. It seems that the grazed 
area the impact of geese results in more sprouts from the seeds and it compensates for the somewhat lower 
average weight of the grain. Thus there seems to be no significant impact of the grazing pressure in the 
winter of 2011/12 winter, despite the late seeding of the crops due to the shower rains in early autumn. We 
should note that in October when the study fields were finally seeded it was followed by quite dry weather 
and the seeds had not yet completely germinated and on some of the fields there hardly any green sprouts 
in November (as seen on Fig 3 &4). This to some extent has raised concerns that it can bias the study as the 
plants would be unusually weak when the geese arrived, but on the other hand it mimics the conditions of 
an early arrival of the geese when fears are greater that the grazing geese might plug out the whole plants. 
However no impact of this kind was observed in the results of the study. 
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CONCLUSIONS 
 
The results of this study based on one field season data show no clear damage caused by the grazing 
pressure available in the winter of 2011/12. The numbers of geese were significant this winter and they 
arrived quite early in late October. The study design has followed to great extent the methodology and 
approach of the study of Dereliev (2000) and the results in many aspects confirm the findings of the first 
year of that study. We should not that it was limited to just one study field, though it was one of the most 
heavily grazed around Durankulak Lake. The extreme variation of the crop results both within experimental 
plots and controls suggest that there are number of other factors that influence the yield results outside the 
grazing pressure by wintering geese.  
 
Other studies in the region as Hulea (2002) have found evidence for crop damage impact in a field 
experiment in Romania. However the results on the crop yield are not straightforward as the study found 
significant differences for some fields of the experiment and no differences in other. That study actually 
found statistically significant difference in crop yield just in one field out of four in the experiment between 
control and experimental plots of 26.4%. In that study it was accepted end result of 24.9% crop damage on 
yield on average though statistical differences were found in just one of the field and between fields. The 
rest of the differences were between some of the fields (Hulea, 2002). In other parts of Europe the results 
show crop damages up to 19% - In the UK Summers (1990) found 15% damages caused by Brent Geese (Br. 
bernicla), In Scotland studies of the impact of Anser species found 6 to 10% (Patterson et al., 1989), while 
Mooij (1998) found 19% impact on crops by Anser geese in Germany. Studies on the impact of Canada 
Goose (Branta canadensis) have found up to 30% impact of grazing on the crops (Fleger et al. 1987), 
however we should point out that the species is resident in many states of North America and the 
impact and exposure of the crops to grazing is prolonged over time, including spring which is 
suggested as the most sensitive period for impact. We have to point out that studies in different 
countries and regions should be interpreted taking into account the grazing pressure, the species 
involved and the period of the year involved. Borman et al (2002) found variable results assessing 
impact of crop grazing by Canada geese including one field area where moderate grazing pressure 
was associated with higher crop yield of winter wheat, while in others the impact was from as low 
as 3% to 25%. 
 
The calculated grazing pressure in our experiment was somewhat higher than that in Dereliev 
(2000) study. He found dropping density of 3.1droppings/m², while our results were in the range of 
5.84 dropping/ m². This mentioned we should add that one of the dropping counts was prevented 
due to weather changes and the heavy snow cover and frost that occurred at the end of January. 
Thus we could not properly assess the grazing impact that occurred in around mid and second half 
of January. However this does not impact the end results outside that the assessment of the 
grazing intensity might be somewhat undermined. In Hulea (2002) study the methodology of 
grazing pressure assessment and calculations were done following different methodology and 
assumptions compared to this study and that of Dereleiev (2000) so we cannot compare the 
differences in the results of the pressure assessment. This study is within the range found in similar 
studies in other parts of Europe. However the period and the intensity of the pressure is usually 
much heavier and in more critical periods of the annual cycle of the crops when grazing can impact 
heavily the crops. In the assessment one should always take into account the rainfall, climate 
changes and the cold spell and timing of seeding and following treatment as well as brand of seed. 
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