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Introduction

Bewick’s swan(Cygnus columbianus bewickii) in the winter is distributed over both
Europe and eastern Asia(Atkinson, Horiuchi, Won 1980). In Japan there ar many examples of
Bewick’ s swan eating cereal in farm land after rice has beem harvested (Nagano 1997).
The rice crop is the staple crop of eastern Asia. However, there has been little examination
of the Bewick' s swan’s selection of rice land as its habitat. So it is necessary to examine
how the rice farmer and the Bewick’s swan can co-exist. This report investigates quantitat
ively the habitat selection by Bewick’s swan in the rice crop land.
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Fig 1. The Yasugi Plain.The investigation was comducted on the Yasugi Plain in Yasugi City,

Simane Prefecture, Japan(35° 24 "N, 133° 14 "E). About 1,000 Bewick's swan(Cygnus
columbianus bewickii) are in the winter is distributed over the Yasugi plain.
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Investigation site and method

The investigation was comducted on the Yasugi plain in Yasugi City, Shimane
Prefecture, Japan(35, 24. N, 133, 14, E) on 26 days between November 1996 and February
1997. Data was collected four times on each investigation day. Bewick' s swans on the Yasugi
plain use Yonago VWaterbird Sanctuary park as a roost and spend the day time on the Yasugi
plain. On the Yasugi plain in winter time there is some snow but few times when the
temperature falls below freezing (Nagano 1997). The investigation site is a flat area of
2500ha. The site was divided into eight possible habitats:brush land (4%), Damp ground
(0.1%), secondary growth of rice land (2.7%), post-harvest field (78.7%), grass land (3.3%),
cultivated land (0.4%), farm land (1.2%), and other land (9.3%). The investigation recorded
the number of Bewick’s swans observed in each habitat and what action the swans were
Performing. The action of the Bewick's swans were classified into five catagories:foraging,
preening, roosting, head-up, and other actions.

Artificial variables and their influence on habitat selection were also examined.

The investigation was the Yasugi plain, (35, 24, N. 133, 14, E) on 6 days between
November 1995 and February 1996 and on 14 days between November 1996 and February 1997.
These variables included: the distance the swan maintained from an object which interrupted
its sight (these included geographical barriers such as riverbanks, etc.), the distance
maintained from nearest house, the distance maintained from the nearest road, the width
maintained from the nearest road, the volume of traffic on the nearest road, and the
distance maintained from the nearest electrical wires. Discriminant analysis was conducted
at 20 areas to which Bewick’s swans came flying and 20 areas where no swans were found, all

ramdomly chosen.

Results
1D The actions of Bewick’s swans on the Yasugi plain
Foraging was the most common action of the Bewick’s swan, Head-up was the second-most

common action, preening was third, and roosting was fourth.

2)The habitat selection

As for the habitat which Bewick’ s swans chose in November, post-harvest field was chosen by
50. 9% of the swans, secondary growth of rice land by 48.4%, damp ground by 0.6%, brush land
by 0.06% and grass land by 0.03%. They avoided post-harvest field,marsh land, brush land,
and grass land, preferring secondary growth of rice land (Chi-square test. p <0.001).
As for the habitat which Bewick’s swans chose in December, post-harvest field was chosen

by 95.0% of the swans, secondary growth of rice land by 4.8%, brush land by 0.04%, grass




land by 0.03%, damp ground by 0.02% and cultivated land by 0.01%. They avoided brush land,
grass land, marsh land, coltirated land, preferring secondary growth of rice land and
post-harvest fields(Chi-square test. p <0.001).

As for the habitat which Bewick’s swans chose in january, post-harvest field was chose by
98.6% of the swans, damp ground by 0. 6%, grass land 0.5% secondary growth of rice land by
0. 1%, brush land by 0.05% and cultivated land by 0.02%. They avoided marsh land, grass
land, secondary growth of rice land. brush land, preferring post-harvest land (Chi-square
test. p <0.001).
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Fig 2. The actions of Bewick's swans on the Yasugi plain. Foraging was the most common action

of the Bewick’s swans.

Preening

Foraging
" (BT, 7%)

February




Percontage of B.awans %
0 0 &0

o 2

Brush land

Damp ground
Secondary growth
Post-harvest field
Grass land
Cultivated land
Farm land

other land

n =704 Chi-square Test p<0.005

[=@ obaerve the B.avens @3 Expected ]

November

Percantage of B.swans %
20 40 60

Brush land

Darp ground
Secondary growth z
Post—harvest fleld [&
Grass land
Cultivated.land -«
Farm land

other land

2 | =48 Chi-square Test p<0.008

[E=mDbacrve the B.awans EmExpected 1

Jeanuary

Porcontage of B.awans %
20 40 80

Brush land

Damp ground
Secondary growth
Post-harvest field
Grass land
Cultivated land
Farm land

other land

{=mobserve the B. swans EmExpected ]

December

Percontage of B, awans %
20 40 60

Brush land

Damp ground
Secondary growth
Post-harvest field
Grass land
Cultivated land
Farm land

other land

n =548 Chi-square Test p<0.005

2 Dbserve tho B.awans & Expected ]

February

Fig 3. The habitat selection. The site was divided into eight possible habitats: brush land,
damp ground, secondary growth of rice, post-harvest field, grass land, cultivated

land, farm land, and other land.

As for the habitat which Bewick’s swans chose in February, post-harvest field was chosen by
78. 1% of the swans, grass land by 11.4%, damp'ground by 10, 3%, cultivated land by 0. 1%,

secondary growth of rice land by 0.06%, and brush land by 0.03%. They avoided cultivated land,

secondary growth of rice land, brush land, preferring marsh land, post-harvest fields, and

grass land (Chi-square test, p <0.00D).

Table 1. The artificial influence. Discriminant analysis was conducted at 20 areas to which

Bewick’ s swans came flyind and 20 areas where no swans were found, all ramdomly

chosen.
Explanatory variable Coefficie t value F value p value
The distance maintained from the nesrest road(m) 0.01977 1.75708 3.08733 0.08765
The volume of traffic on the nearest road(n/h) -0,0311 -3.1864  10.163 0.00303
Distance maintained from the nearest electrical wires(m) 0.00378 2.41973 §5.85509 0. 02086
The distance the swan msintained from an object which interrupted its sight (m) 0.00362 3.69032 13.6186 0. 00076
Constant value ~0. 9241

3) The artificial influence

The number of explanatory variable was four. The distance maintained from nearest house and
the width maintained from the nearest road didn't suit explanatory variable. The F value of
artificial variables and ther influence in habitat selection occurred in this order: the
distance the swans maintained from objects which interrupted their sight, traffic uolume
on the nearest road, the distance maintained from the nearest road, and the distance

maintained from the nearest electrical wire.In each case, the F value was large.



Conclusion

Bewick’ s swan on the Yasugi plain was eating the cereal of the rice (The falls rice
in post-harvest fields and secondary growths of rice). Bewick's swan in November through
January was choosing the habitat where the cereal was easy to eat. In February, it was
choosing the habitat where it was easy to eat green plants in addition to the cereal.
This resembles the case of the Whooper swan (Cygnus Cygnus Cygnus) in England on which
Brazil reports (Brazil 1980). The Bewick’s swans tend to avoid electrical wires, objects
which interrupt their sight and stay aWay from roads with heavy traffic volume.

In England, the Mallard (Anas Platyrhynchos) and Greylag goose (Anser Anser) now
eat potato-their diets having changed with the change of agricultural farming methods and
machanization (Brazil 1980). Whooper swans, too, now eat potato after a very severe winter
in the 1940s (Brazil 1980). It is possidle that birds which eat cereal in the agricultural
land in the eastern Asia area, are increasing. As the efficiency of argricultural macinery
improves, little of the fallen rice ear remains on the ground. When the fallen ear becomes
rapidly scarce, the birds’ bait is lacking. Agriculture doesn’ t change rapidly but when it
does, it is difficult for the birds which are accustomed to eating the fallen ear of rice
to adjusting their eating habits and trouble between the bird and the farmer occors.

¥hen the population distribution of a species of birds centers in one place, like
the example of Izumi city, Kagoshima, Japan, the trouble occurs between the crane and the
- agricultural community (Osako et al 1989). The maintenance of more suitable bird habitat
should disperse distribution as much as possible and would be beneficial for both the
farmer and the waterfowl (Nagano et al 1992, 1994).

Summary
This report investigates quantitatively the habitat selection by Bewick’s swan in the
rice crop land.Bewick’s swan on the Yasugi plain was eating the cereal of the rice (The
falls rice in post-harvest fields and secondary growths of rice). Bewick’s swan in November
through january was choosing the habitat where the cereal was easy to eat. In February,
it was choosing the habitat where it was easy to eat green plants in addition to the cereal.
The Bewick’s swans tend to avoid electrical wires, objects which interrupt their sight and

stay away from roads with heavy traffic volume.
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