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Fig. 1. The study site was located in the rice producing area beside the Xiuguluan River basin in Yuli Township to

Fuli Township, Hualien County, Taiwan.
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Table 1. Environmental variables in the study and their descriptions.

Environmental variable

Description

Landscape structure
Water area ratio (He et al. 2011)
Vegetation area ratio (He ez al. 2011)*
Mudflat area ratio (Lu 2019)*
Built area ratio (Lu 2019)*
Road area ratio (Lu 2019)*

Road density (Lu 2019)*
(km km™)

Road adjacency (Lu 2019)”

Ratio of area occupied by water within 500 m buffer zone of each duck position
Ratio of area occupied by vegetation within 500 m buffer zone of each duck position
Ratio of area occupied by mudflat within 500 m buffer zone of each duck position
Ratio of area occupied by building within 500 m buffer zone of each duck position
Ratio of area occupied by road within 500 m buffer zone of each duck position

Ratio of total length of road network within 500 m buffer zone of each duck position

Number of sides of surveyed paddy field adjacent to roads

Distance to the nearest building (build- Linear distance in m from the duck to the nearest edge of building

ing distance) (He et al. 2011)*

Distance to the nearest river or irriga- Linear distance in m from the duck to the nearest edge of river or irrigation channel

tion channel with width > 3 m (water- with width >3 m
way distance)”

Micro habitat

Maximum water depth”
field block

Average water depth (Ma ef al. 2010)"
field block

Smooth or unsmooth”

The maximum water depth in cm from ten random positions of each surveyed paddy

The average water depth in cm from ten random positions of each surveying paddy

The difference of maximum and minimum water depth above 5 cm was determined as

unsmooth in the paddy block

Seedling height”

Grass height (Ma et al. 2010)*
Grass coverage (Ma et al. 2010)”
Shrub height (Ma et al. 2010)°
Shrub coverage (Ma ef al. 2010)

Seedling height in cm in each survey field block

Grass height in cm in the ridge of paddy field
Percentage of grass coverage in the ridge of paddy field
Shrub height in cm in the ridge of paddy field
Percentage of shrub coverage in the ridge of paddy field

* Environmental variables collected were based on the paper review.

¥ Environmental variables collected were based on the field observation.
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N =312 3%2) DL ERER - TSR B K
ERATHKFEHE - B A TEEY (E
2) o (YUEEHN IR T AE M BR = AR R i & 1% 3%
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Table 2. Statistics of the best generalized linear model (GLM) examining effects of landscape structure variables on
frequency of occurrence of the Eastern spot-billed duck and micro habitat variables on the duck’s abundance.
Coefficient Estimate Std. error z value Pr (> I2])
Landscape structure
GLM (formula = built area ratio + building distance + waterway distance)
AICc" =264, wi=0.213
Intercept 2.79 0.43 6.47 9.6 x 101"
Built area ratio -0.18 0.06 -2.98 0.003"
Building distance 0.002 0.001 2.33 0.02°
Waterway distance -0.017 0.002 -7.66 1.9 x 10
Micro habitat
GLM (formula = average water depth + seedling height + shrub coverage + grass height)
AlCc =803, wi=0.099
Intercept 0.23 0.17 1.34 0.18
Average water depth 0.08 0.02 3.10 0.002"
Seedling height 0.013 0.0080 1.55 0.12
Shrub coverage 0.008 0.0050 1.63 0.10
Grass height 0.003 0.0007 431 0.00002""

“ AICc: Akaike information criterion corrected for small sample sizes; wi: Akaike weights.

'P<0.05;"P<0.01; P <0.001.
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Fig. 2. The distribution of the eastern spot-billed duck in the study area.
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Fig. 3. The frequency distribution of grass heights in
the rice paddies visited by the eastern spot-billed ducks.
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Fig. 4. The frequency distribution of water depths in
the rice fields visited by the eastern spot-billed ducks.
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TEWFFER AR K B /K AE 10-30 cm 2
R 7K > 4RTENS (Anas platyrhynchos) 1
W 7-14 cm /KRG H » RENE (Anas acuta) 7
4 14-21 cm Y/KFEH - fEWEIRHER= &K - (H
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Habitat Selection of the Eastern Spot-billed Duck
(Anas zonorhyncha) in Rice Paddies during the Seedling
Transplanting Period

Mei-Jhu Hong', Shih-Han Hsu’, Shin-Han Tseng’, and Chao-Nien Koh*"

Abstract

Hong, M. J., S. H. Hsu, S. H. Tseng, and C. N. Koh. 2021. Habitat selection of the eastern
spot-billed duck (4nas zonorhyncha) in rice paddies during the seedling transplanting
period. J. Taiwan Agric. Res. 70(1):54—66.

Taiwan is an important winter spot for waterbirds. Among them, the eastern spot-billed duck
(Anas zonorhyncha Swinhoe) migrates to Taiwan for a large amount from autumn to winter every
year. However, area of natural wetlands in Taiwan is decreasing, and many ducks coming to Taiwan
for winter turn to use rice paddies. Recently, rice paddies have become a shelter for the eastern spot-
billed duck in winter, in addition to the purpose of food production. However, the ducks are not wel-
comed or even driven by farmers because they affect the growth of rice. At present, there is a lack of
friendly method to manage both rice paddies and the ducks. The purpose of this study is to explore
ways to mitigate conflicts between rice farmers and the ducks based on the duck’s habitat use. It is
hoped that rice paddies serve the dual purpose of providing food production and functioning as man-
made wetlands that harbor the ducks. In February 2020, we surveyed 212 paddy fields used by the
ducks in the rice transplanting period around Xiuguluan River in Hualien County. Data of 9 landscape
structure variables and 8 microhabitat variables were collected for each of the fields. It was found that
the eastern spot-billed duck chose a rice paddy closer to the river or near the irrigation channel, possi-
bly to save energy on flying between foraging and resting sites. In addition, the ducks seemed to avoid
buildings and chose a site with a low built area ratio, which might reflect the pressure of human inter-
ference. From the perspective of micro habitat choice, the ducks may choose the paddy field covered
by higher grass, and it was found that the most commonly chose grass height around the paddy field
was 20-40 cm. This choice may also be related to human interference. Water depth is another import-
ant determining factor. The number of the ducks gradually increased with the increasing water depth
of the rice paddy during the transplanting period, and 3-6 cm was the most frequently visited water
depth range. Based on the result of the preference of the ducks on the paddy field, it suggests that pad-
dy fields cultivated during the winter, kept the water depth below 3 cm during the seedling transplant-
ing period, and maintained surrounding vegetation height below 20 cm would reduce the utilization of
paddy fields by the duck. Paddy fields adjacent to Xiuguluan River or irrigation channels with a width
greater than 3 m are suggested suitable for waterbird protection. It is recommended the government to
consider providing subsidies on waterbird protection in this area so as to encourage the rice farmers to
manage their paddies in a duck-friendly way.

Key words: Landscape ecology, Farmland ecosystem, Irrigation channel, Human disturbance, Water
depth.
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