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A Case Study of Foraging Time Budget and Habitat Selection
of Oriental White Storks (Ciconia boyciana) in Natural State
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Department of Biology Education, Korean National University of Education,
Cheongwon, Chungbuk 363-791, Korea

Abstract — As a step toward developing conservation and restoration plans for an endangered
species of the Oriental White Stork (Ciconia boyciana), we studied daily foraging behavior and
ecology. We released two individuals, male and female, after enclosing study site with a fence and
cutting out a part of two or three feathers of primaries. Research was conducted from 16 June to
11 July, 2007 for 25 days at Whawonri, Mewonmyung, Chungbuk province. We investigated
diural and daily variation of foraging time budget, diet composition, and habitat selection of the
feeding individuals. The storks quadratically invested for foraging time and resting time acco-
rding to time of day, but no significant variation in the foraging time and resting time appeared
daily over 25 days. As a result, the storks mainly used wetland as a foraging site in the center of
the study area to that in the edge as well as to other types of habitat. The high usage for wetland
in the center did not change over the 25 days while Rice field decreased and Wetland in the edge
and Pathway increased. Female invested more time for foraging than male, but the foraging effi-
ciency did not differ between them. We discussed the significance of foraging behavior and

habitat selection for management plan.
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Fig. 1. Map of the study area showing different types of habitat: A)
Grass land (830 m?), B) Rice field (1022 m?), C) Wetland 1
(940 m?), D) Pond (570 m?), E) Wetland 2 (840 m?).
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Table 1. Summnry of information on the study animals

. Bili Tarsus Wing .
Gender Birth length length length Weight
date (cm) (cm) {cm) (g
Male 02. 04. 26.5 29.5 68 4.6
Female 03. ()4 22.5 30 ()2 5 3.7
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Table 2. Comparisons of foraging-related variables between male and female over the time periods of day. Variables were measured by hour

unit (N= ]4‘1)
) Male

Variable [ — S

Mean SD

Foraging time (min) 17.16 3.18

Resting time (min} 14.51 6.66

Biomass (g) 16.39 5.88
Foraging success rate 0.95 0.106

Female Two tailed t-test
Mean SD t P
20.10 4.24 —3.101 0.008
12.83 6.72 1.054 0.311
14.92 6.19 0.774 0.453
0.722 0.186 1.805 0.094

Table 3. Comparisons of foraging-related variables between male and female over the 25 days of study periods, Variables were measured by

d"w unit (N= 75)

Male Female Two tailed t-test
Variable _— — — e
Mean SD Mean SD t p
Foraging time (min) 249.84 98.09 292.84 129.88 —1.518 0.142
Resting time (min) 211.28 170.75 187.28 113.04 0.991 0.331
Biomass (g} 238.67 117.01 217.22 111.23 0.826 0.417
Foraging success rate 0.966 0.534 0.825 0.376 1.431 0.165
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Fig. 2. The plots for four variables of foraging-related behavior of oriental white stork male and female according to time of day: A, foraging
time (min) per hour (R2=0.432); B, resting time (min) per hour (R*=0.409); C, the amount of prey capture biomass (g) per hour

(R?=0.427); D, foraging efficiency rate per hour (R>=0.087).

Table 4. Two-way ANOVA for effects of habitat type and sex on
percent foraging time per day over 25 days of male and
female oriental white storks. Data for habitat type are
shown graphically in Fig. 3a

Source of variation SS df MS F
Habitat type 10.53 5 2.106 08.42%%%
Sex 0.001 1 0.000 0.999
Habitat type X Sex 0.062 5 0.012 0.578
Error 6.162 288 0.021

HEkP < 0.001
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Table 5. Comparisons of the mean number of prey captured per day between male and female oriental white storks over the 25 days (N=

25).
o Male o Female Wilcoxon smned ranks test
Variable _——— — - —_ ——_— e —— -
Wedll SD Mean SD z P
Mudll%h 26.00 17.0 17.16 12.73 -2.830 0.005
Tadpole 42.28 42.80 88.68 70.48 -3.130 0.002
Frog 0.64 1.55 0.56 1.04 -0.423 0.672
Snake .08 0.27 0.00 0.00 —1.414 0.157
Others 25.56 26.40 37.88 58.49 —-0.715 0.475
0 A - o 200004 [ @ Mudfish
}: w Tadpole
50 - % Others o
§: e Fit 1ine for mudfish
> 40 < 1|~~~ Fitline for tadpole
é 150.00 === Fit ling for others
o 0
R I A :
£ 0 ) B % 100.00 ~ N
E E e i @ av
0 -
Grassland Rice field Wetland | Pond ~ Wetland 2 Pathway 50.00 -
Habilat type
w0l o / T 0.00 .-
T
i 07.06.15 07.06.22 07.06.29 07.07.06 07.07.13
60 - { . Date
&
g 40 —— Fig. 4. Frequency of different prey types foraged by storks over the
f 25 days of study periods. where oriental white the mean num-
2% T - ber of mudfish captured per day was decreased (r.= ~0.563),
and mean number of tadpole (r,=0.586) and others (r;=
0.630) increased.
0 i e - |
Mudfish Tadj)ole Frog Snake Others

Prey type

Fig, 3. Comparisons of foraging time among different habitat types
(A), where each Wetland | and Rice field significantly dif-
fered from other types according to Tukey’s post hoc tests,
and number of individuals foraged by storks among dif-
ferent prey types (B). where Tadpole significantly differed

from all other types and mudfish and others did not differ

from each other but differ from Frog and Snake according
to post hoc tests.
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