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Influence of Pesticide Use on Distribution of Waterbirds
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Abstract - Waterbirds using rice fields has increased due to a decline of natural wetlands. The
rice field is an essential habitat to supports the waterbird population. Although use of rice field by
waterbirds has been widely documented, little information is available on distribution patterns
of waterbirds under the pesticide use in rice fields. The current study conducted to understand
the relationship between habitat use by waterbirds and pesticide applicatioins in rice fields. We
monitored the distribution of waterbirds at Daeho reclaimed area in July 2013 to June 2014 and
September 2014 to August 2015. As a results, three heron species (Black-crowned Night Heron
Nycticorax nycticorax, Eastern Cattle Egret Bubulcus coromandus and Intermediate Egret Egretta
intermedia) are more sensitive to pesticides use than other waterbird species in rice fields. Future
studies are necessary to explore the relationship between bird’s distribution and management
practices including pesticide use at different spatiotemporal scales.
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Table 1. Results of linear mixed models used to pesticide effects between waterbird species at broad spatial scale. For analyses of the water-
birds, the response variable was density (birds/10 ha) of waterbird species in each rice cultivation technique (conventional or envi-
ronmentally friendly field). The explanatory variable is the rice cultivation technique (conventional field =0, environmentally friend-

ly field=1), and the random variable is the survey period

Intercept Explanatory variable (rice cultivation technique)
Response variable
Estimated SE. t-value Estimated SE. t-value p

Waterfowl
Bean goose 2.268 1.652 1.373 2.330 2.091 1.114 0.261
White-fronted goose 2.106 1.862 1.131 1.652 2.573 0.642 0514
Whooper swan 0.019 0.025 0.739 0.026 0.036 0.740 0451
Mallard 0.049 0.068 0.731 0.108 0.092 1.182 0.234
Spot-billed duck 0.141 0.196 0.721 0477 0.276 1.728 0.083
Herons
Black-crowned night heron 0.002 0.003 0.777 0.005 0.003 2.045 0.045%*
Striated heron 0.004 0.003 1.456 0.001 0.001 1.000 0.312
Eastern cattle egret 0.257 0.360 0.712 0.907 0.366 2480 0.017*
Grey heron 0.168 0.086 1.955 0.133 0.097 1.378 0.168
Great egret 0.237 0.269 0.880 0.651 0.354 1.839 0.070
Intermediate egret 0.261 0.149 1.750 0.300 0.141 2.134 0.037*
Little egret 0.066 0.057 1.163 0.125 0.065 1.925 0.058
Shorebirds
Little ringed plover 0.003 0.003 1.238 —0.001 0.001 —1.000 0.312
Common snipe 0016 0.010 1.632 —0.002 0.006 -0.271 0.782
Whimbrel 0012 0.008 1.565 -0.010 0.010 —1.000 0.312
Spotted redshank 0.001 0.002 0.278 0.004 0.003 1.112 0.259
Common greenshank 0.043 0.026 1.682 —0.003 0013 —0.240 0.806
Wood sandpiper 0.095 0.040 2.390 —0.062 0.037 —1.647 0.102
Common sandpiper 0.003 0.002 1.504 0.001 0.002 0.285 0.771
Long-toed stint 0.003 0.002 1.726 —0.002 0.002 —1.000 0312
S.E., standard error, *statistically significant.
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