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Abstract

Wild ducks often intrude paddy fields near Lung-Luan Lake of Kenting National Park and
cause damages to rice seedlings. Some farmers apply pesticides as a repellent to keep ducks away
but consequently poison the ducks. We tested the effect of a lighting device with random
schedule on preventing ducks from entering the paddy fields. We chose two paddy fields from
both conventional (n=49) and organic plots (n=40) in Long Shui Village and set up the lighting
devices. We surveyed the experimental paddy fields and their surrounding (control) fields every
three days periodically in January, 2019. We recorded coverage of duck footprints and the extent
of damage on rice seedlings in all paddy fields. Chi-squared tests showed that significantly more
duck footprints and rice seedling damage were found in the organic plot than in the conventional
plot. Split-plot ANOVA revealed that experimental fields had significantly less rice seedling
damage than controlled ones, but this only occurred in the organic plot. In addition, the extent of
duck footprints in paddy fields in the organic plot significantly correlated with the distance from

the nearest road. This indicated that street lights or passing traffics at night had strong impact on
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the activity of wild ducks. In conclusion, the lighting device could reduce more than half of the
damage on rice seedlings caused by wild ducks, and thus it was proved to be promising to

alleviate the conflict between farmers and wild ducks, especially in paddy fields surrounding

Lung-Luan Lake and in Hualien and Taitung counties.
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Fig. 1. Study plots of paddy fields on duck damage management in Long Shui Village. The

organic plot (green fields) and conventional plot (yellow ones) were at different

locations in the village, and red (experimental) fields were equipped with lighting

devices.
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Fig. 3. Comparison of extent of duck
footprints in paddy fields between
conventional (n=49) and organic
(n=40) plots in Long Shui Village.
The y’ statistic was 10.69 and P <
0.05.
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Fig. 4. Comparison of extent of seedling
damage in paddy fields between the
conventional (n=49) and organic
(n=40) plots in Long Shui Village.
One damaged paddy field in the
organic plot was mainly caused by
Eurasian Moorhen (Gallinula
chloropus). The highest two classes
were incorporated due to small
sample size, and the resulting y’
was 19.43 with P <0.001.
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Table 1. ANOVA table of split-plot design analysis on duck footprints in paddy fields of different
treatments in Long Shui Village, 2019

SS DF MS F P

Block 516.85 5 103.37 2.03 0.099
Plot 875.52 1 875.52 9.21 0.029
Error 1 475.35 5 95.07

Treatment 54.19 1 54.19 1.06 0.310
Plot*Treatment 4.69 1 4.69 0.09 0.764
Error 2 1732.38 34 50.95

Total 3658.98 47

2. 2019 FE/K LA FIREF R (Plot) K Kt ra B (Treatment) ¥ 2 /K FH R 1 2 NS Ry E 2 E Z 2
Table 2. ANOVA table of split-plot design analysis on seedling damages by ducks in paddy fields of
different treatments in Long Shui Village, 2019

SS DF MS F P
Block 18.00 5 3.60 5.03 0.002
Plot 19.06 1 19.06 5.03 0.075
Error 1 18.95 5 3.79
Treatment 6.42 1 6.42 8.96 0.005
Plot*Treatment 4.85 1 4.85 6.77 0.014
Error 2 24.35 34 0.87

Total 88.46 47
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difference in duck footprints among
the four means. Sample sizes were
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SEEEEACEE(F = 5.03, P = 0.075; $2) »
SR A MRS a R E A BB = R(F =
8.96, P = 0.005; £2) ; [ffH{F & B L
BRI X AE At EEE KEFE=6.77, P
= 0.014; F2) - F{—5 FILSMEANSH
P e 22 5 AF Y VY 4 S 29 i — b (&5 -
6) > ST IS E Ep At B iR 4 K FH 2 PR e
EERIMEAEEZL  HAKREFRAEK
2 B & & R Al S IR AH K B E TR
(BIE(1/3 5 [@6) > B R AT LG
aRtEEA —EN AR -

6.0
m Experimental paddy field
50 a oControl paddy field

4.0
20 b

1.0
L b7
0.0 —r

Organic rice farming Conventional rice farming

Average seediing damages (%)
w
o

El6. ETTEEA KR 2 5B BT KA
HEYPIIHEE E(%)Z R - A E %
XFEHa,b)RERFEEER - fE
EERABMRF H12 6016
104 -

Fig. 6. Extent of seedling damage between
experimental and control paddy
fields in the two plots. Different
letters represent significant
difference in seedling damage
among the four means. Sample sizes
were 12, 60, 16, and 104 in the order
of left to right.
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Fig. 7. Average amount of duck footprints (from 6 surveys) in paddy fields in organic plot

positively correlated with the distance from the nearest road. The data with red was an

outliner and was not included in the analysis.
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