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Feeding Behavior of Black-faced Spoonbills Platalea minor on Rice Paddy in Gangwha Island, Korea'
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ABSTRACT

This study was conducted to examine the impact of various environmental factors on the feeding behavior
of black-faced spoonbills Platalea minor known to userice fields during the breeding season. We surveyed the
rice fields three times amonth from April to June 2017 and from April to June 2018. We counted the number
of black-faced spoonbills and measured the environmental factors such as the water depth, paddy type by
cultivation stage, and biomass of potentia prey that are expected to affect black-faced spoonbills. We aso
filmed the feeding behavior of black-faced spoonbills to examine differences in feeding behavior by
environmental factors. The survey showed that the number of black-faced spoonbillsreached its pesk from late
April to late May which was the breeding period. Among atota of 308 black-faced spoonbills observed, 86.4%
(n=266) were observed feeding on rice paddies, 90.6% (n=279) were adults, and none was observed on dry
paddies. The biomass of rice paddy increased significantly since May when fish started hatching, and therewas
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asignificant difference in the amount of biomass between the rice paddies where black-faced spoonbills were
observed and other rice paddies. The analysis of the feeding behavior of black-faced spoonbills showed that the
feeding efficiency and feeding success rate of black-faced spoonbillsincreased significantly when the amount
of biomass soared and that the number of steps of black-faced spoonbills per minute increased greatly after rice
planting was completed. The number of bill sweeping was not related to the feeding efficiency, feeding success

rate, and paddy type by cultivation stage.
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ALk E(Pel ecaniformes) #] o] Afj 2K Threskiornithidae) o]
&5k AojMf(Platalea minor)= RHEE AJsiel, S, 214l
of solA ®Aleh ko] Ak, U, 25, vk FEot
SR04 YEdls 208 AEH2(BirdLife International,
2000), Ao} =, 74 S 5 SAlo] R BrlolA] 2o
AR, AT 5o FEA Holg 44sh: Ao dA
Sl Swennen and Yu, 2005; Kim, 2006). A oAl =414
BE71Eo= 1994 o] AARAE A AR A M =5Z(UCN
Redlist)of] 41718t H2$]7]2(Critically Endangered) 53
o7 HELQIT, 2000d¢ HZ97])%(Endangered) ©. 2
5}k 24 | QItiBirdLife International, 2017). =Ujofj A=
SR A HE] o E T, A A HA
71'd= A205-13 82 HoHal Qlok 2|t Ao A4 %7t
59 FAAR RS wEog AT Hx} F7hete
201730 = 3,941m}e] 74 3] EE QoK Yu et al., 2018),
oFA71A] Fo] LS| IRt A BENAFOZ A9
gz 70007]1 A ofli= B A] FskaL §lef(Yeung et al., 2006)
AEAQ] Ko7t Hagt AJgoltt stes 5907154
AojAfel =8 WARZ A AlA WA FWA e 93%7F A
Algkal Qle Zlo® FAEM, 53] k= Q) Fol%
A& BIRRE Q13- A7INE A 2ol THAIT-2] 86%7t 7
FEIQAL 1 = sjuitt S7kskar Qlti(Kwon, 2017).
Ao Al TR Aol sl 9la, = WA o]
12,608na=z 4 WA 9| oF 41%% AFA|5to] QI FRIEAl o
Al ®A8k= Ao oAl S8t HAAE Alwsta
2T A AAY ez AAFA7E HA; skl Sl A=l
Al RIFFAIQ] =& Tt BEsolA AAG5A1Y] thA|A
AR &2 o]-§E Il UKElphick, 2010). oA =& =&
O] oF S ARSI Qo 4F o, FAF L 9 A
L2 ETE ookt AN R SEES] A4Skl o
g HdEREY T8 HAAE o-§HK(Nam et al., 2012;
Hen et al., 2013). 1} =2 A2 sfef= SItto] o5t
of Al7[H=E 44, AA 59 a7 2 wsksi,

ogfgl =2 gRish= FrEel T2 Wl Aalshk= 2,
o1, YAFO FHEol JeFS v|xIcKLane and Fujjoka,
1998). HAIE ol fdl= SR FE JAl A, 4, HH
5 WOl Holof digt FAdel YFE A w] el
(Stefford et al., 2010) ¥5312] AabdHol wha} =of A4
3t AJEA o] 2to]E HolA HriNam and Kim, 2017).
ZFHe Qltol|A] HASl= Aol 2] A41A] o]gof digt
Aol olati FroflA MAleks Aol o=
o] Ay} HEE Fioke] =& SE AAR|= o] gaeict
(Kim, 2006). 53] S5tA1¢l 593} 6Yol= =& 0|83
£ Aol MASE G5, L olfTt §541719]
A7Iof| Al A2 Holg Hol7] §Jgt Zojeh= 7ol
Al 2k=] SATHKim, 2006). o]} FRste] HolAf f-2 A4
o] oA THHEAL B4 Bo 2o A Hold A}
oof disl| EM3H A}, fx7t AT A Hold
o] Hlgo| 7rAask= Ao vpelytti(Jeong, 2014). o]t
Lol #ojAe] wMalo] T Holglo] Fasirhe A ATt
So| IREI 9ony, AojAje] w4 AR digh At
= 95 9F2E o|FojH or(Lee et al., 1995; Yu and
Swennen, 2004b), £3] =9] o]-go tgt A= &3t
Algolct. meba B Ao A= AojAe] =8 WA z]Ql
733 9] oA §A)7] AojM] =5A] o] dS wot
a1, =9] B asg SAste] =9 T skt Aol
o] MAgFo] oAH JFFE u|A=A] Lot} g

o1
1. g &x]

2 A= WA Fe 7R B AoA7t o] 88k A
o7 g ke S22, AU, 24 st Q1
39l 212(3.0 km?), 2 F2)(1.0 km?), YA4E](1.4 km?),
H942)(2.0 km?), 22]2|(3.0 krm?) 212 = 10.4 kmPoj| 4]
3= Qick(Figure 1). e, eF2, @A Qo =&
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Gangwha Island

Figure 1. Map of the study area(A: Yeon-ri, B: Odu-ri,
C: Neopseong-ri, D: Deokseong-ri, E: Choji-ri)
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AojAfe] AgE Fasto] JNAlTE 715k whEkE %
olAe] A AojM ] Feof Mt 5o whet A,
A1719] ol 5, A B H2M o fE FHA
2 Toste] Az} nAsAE FE5cHChong et
al., 2000). = Aol B =1t FEFel oet
AT FACR ro] 5 7]Estelen HIF S4
AofMe 71Foll A viA|sk3ITt.

2017 Aboll= REXAR} TlEo] S whE AojAf
o] A ES dolir] flsto] AR oA AT Ao
o] AA85-S AT (Samsung HMX-S16) 2 23519
o FY9E G 242 Aozt HolE 2] AjFkskaL 9
ol5 E2lsto] 47| AU HolF 4] Faf REE 50
2= P2 3 o A E(Feeding bout) 2 HE3HY
(Swennen and Yu, 2005), AJ4] Al=rich A% A7h 2
54, HElE AL 314x(Sweeping) S 7|28}, 233t
ol 9] 27]¢} F5 WSSt HolYe] A7) Y
oA AolA7E HoleE S0 SRS f Aol Bt
Feldolef 23} vjawsto] sl (Swennen and Yu,

o &

iy

12 do K oo 1

2005), AA| 44} A= 5 wolgle] Teof B3t 414
A|29] H]£-2 E5to] 441428 (Feeding success rate)
AAkstdet. Ao o] Bk wo] L3 4x(CR, number of
captured per min)e} B WA 4~(SR, number of steps
per min)& 74ske] AojAfe] A4 a&(EF, efficiency=
CR/ISR)S A4S tHEMwWIn et al., 1985; Song, 2012). A
ojife] HAjaEo] g e o] pAlT WA FHL
F1ssgon] A §HL A2 Hro) wet el
7R 2 FLESFAcHFujioka et al., 2001; Choi et al.,
2014): (1) =2 2ot 55 | &3 ado] 9] Q= =
(FAP, flooded paddy after plowing), (2) ##@2lo] ¢aE]
o] "jeto| I3t =(PAP, flooded paddy after puddling),
(3) EU717F AAJE =(RP, rice planted paddy).

27} oA AAlsHe MojAle] Aol Ue 2ALsE
7] $f3h AAAAZ} BEE RS FACR Aot u
2 WA AR ek BHo] 242} 2ol 32 em, % 18
om, % 7] 3 ome] vl et WA F 47y dAe
ek Aol o] FA| o] 4 Al TH(Swennen and Yu,
2005; Kim, 2006/ #5}o] 9272 Aleleh A
FE o, dAFE st APsAL FAA=E o
o ARSIt w4 7Ale] A F v
g o] BAle] Igrete] 2YHE BESS T vElE 54
skal A, 270, A 715 = AR EAE ZA 9
ChA] AT Aol 58T o gl e 5ol
= 70% offghEof| a7gste] Hust 5 A AoA =<
Fxsto] BTG 2018 AOll= RAF A7)0l WHE
o= =0 HgkE 17| flsto] A2 7] LA, t&
AL AR quirt 23L0] A5 A4 sto] Aol o] &
& ek dAgle] v AT 4, A9 f£, A
o|¢e] Hole ZA43Tt

2017 A=} 2018 A =0l FH2HE Aol A o] A7 AfA4
2ol 7} Ql=A] Lolr7] 9J5te] Chi-square testS AlAIEHA
L, Ao 7E I =k R o2 =] Aol
AEE 2po| S H|wE}l7| 9)5te] Mann-Whitney U tet=
ol-g3t3iek A, = FFEE Aol AARE
o] & atolr 7] 9Jste] Kruskd-Walis tetS AlA|ato] &
o4 0.052 5oL, FoAE Afo|7F Y= A5
Tukey testE Foko] AFHAS HAISHGITE A ofAfo] £
2l& 3= Y9(Sweeping) I A ae B AHAATEL
BAE LolR 7] 9I5te] Spearman’s rank correlaion: A}
S5kt BE FAEA2 R version 34.3& ARgake] A
A= tHR Core Team, 2017).
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1. MojMel 2= g

A Ye] AolAl & ARG 2APE AtEs 49
2] 3} Solutht 69 o] F2 Zashs naS Bt
(Figure 2). 2017 4 6Y5-€ 69 27U7HA] 93] AAJSH
B3 24 F 166012](42 150744, 14944 16744
7}, 2018 4% 6URE 62 24U7Hx|0] 9lo] A2 AL
3} % 1420}el (4% 120703, w1444 1370H) 2] Aoi
7F WU 2AFAE] w2 A7 oA =
Foll= w2l Aol7h §131S.m(Chi-square test, p-value=
04739), 2017:d°= 4=, 2018d0fl= Slefolld 7Hd &
<= WAl wEEglom gagde Qe =9 - 20184
ot AojA7E =k W AojAe] FEHB>
2017 o] 18.3%, 2018 o= 7.0%2] 7jATto] 48
= HESAL YoiA] 8L7%<} 983.0%2] HAlE2 A4 Ye=
SHL AT == A dAY =ol SUsHA A8
A s =ollAs AolMiZE A odgken, 4 WE
< oh= B B3 =] Atk BA9) 2 B =5
ARt =l

7t

o
(=} =

tol

N

=

rr

Aol BE

ZAPZI7E Fot A Y U] 9] =0 Jern
& 63} 1159 ofF, 359 YA 359 ATl 28E
of Aoz} A alskr]of | =

n

2017

]
|

Numiber of indvidusis

o U

Eary Aprl  Mid Agal

Late April  Eardy May  MidMay  Late May  Eady Jung  MidJune  Late June

Numiber of indvidusis

16%-2] Aol o] A3 = UtkTable 1). o] F 7F @ol
YHE Fe Hol(Carassius carassius, n=619)¢} ]tz
(Misgurnus anguillicaudatus; n=533), o} 7] =7}l (Rhantus
pulverosus, n=348) .01, 3% gho] A A WA
ol A4 9L6%S - A|3HeirHTable 1). =E el
ol A Ao A 7E FEE =o] AojAf7E WEEA] oFd
T Ao R o W e Halon, 1 5 PAPe}
RPFE|O] =M= gt Ato]7} Uebdti(Mann-
Whitney U test, p-vaue<0.05; Table 2). 2018 dof| 124 XA}
TS A5t FLT =2 AIVE AET Wee AR
A} Ho| o] BES A9, 2AF AZIER fojufgt 2jo]
7} YeERgt(Kruskal-Wallis test, p-value<0.05; Figure 3).
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Figure 3. Changes in the biomass of rice paddies in 2018
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Figure 2. Seasonal change of the number of Black-faced Spoonbills in study area in 2017 and 2018
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Table 1. Potential prey items collected from rice paddies of the study area

Species (Korean name) N Frequency % Frﬁe;vnigg(g)
Insects
Appasus japonicas (£A}2}) 1 0.06 0.35
Hydrochara affinis (FH&w5uo]) 26 157 0.45+0.13
Rhantus pulverosus (o 7] &%7H) 348 21.01 0.07+0.01
Fishes
Carassius carassius (£9¢])" 619 37.38 0.34+0.49
Aphyocypris chinensis (2f&7H) 30 181 0.99+0.46
Pseudorasbora parva (#-5-¢1) 0.48 1.42+0.88
Rhodeus ocellatus (EZd=7H) 1 0.06 0.60
Abbottina rivularis (#Eufx])’ 17 1.03 2.46+1.53
Oryzias sinensis (] &4:A12]) 21 1.27 0.25+0.10
Misgurnus mizolepis (7]3t2}A]) 15 0.91 5.50+2.12
Misgurnus anguillicaudatus (1]32])" 533 32.19 2.21+2.96
Slurus asotus (H]7])" 3 0.18 0.93+0.89
Rhinogobius brunneus (4 o})’ 1 0.06 0.15
Fluta alba (=3 3]2)) 6 0.36 36.50+£17.56
Amphibians
Rana dybowskii (E-4H77-2]) 21 1.27 0.40+0.31
Bufo bufo (71)) 1 0.06 0.15
Rana nigromaculata (Z712]) 0.30 0.25+0.10

* Most of captured fishes was fry in these species.

Table 2. Differences of rice paddies biomass(Mean+SE) in relations to presence of Black-faced Spoonbills

Biomass(MeantSE, @)

Paddy Type
Observed Non observed p-value
FAP 13.20+1.88(n=9) 5.56+6.27(n=24) 0.807
PAP 13.24+18.39(n=9) 0.16+13.77(n=20) 0.0137
RP 31.86+35.64(n=12) 5.89+8.11(n=48) 0.0108

3. Mojael HAllE Het

20179 4¥Y 6UFE 5¢ 26U7IR & 65157 5170A)
o g Hshck 64 olfel aAelii: Aol
Aol HAlREe] BT Bzt wol A} Holg
g B Aolils) Bao] FelA Bejol Bosslalet. &

3,7463]9] A =(Feeding bout)7} TEEUL 1 =
36.0%(n=1347)= Hlo|Z v AEstint AolA) ¢
o]9] 98.7%(n=1329)= 5cm ©|3}2] Z& Ho|¢ on,
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Hog Tk, 7 s e BUI 4= 5 o 23, 7 UE = BF 5 T Bu] Al
T O|F R 3718k Hae WolrkFigure 6). WM 29 & AFER AP A7l w2 fefdt zpolg Wit
AolAe] B F2] A 7|(Sweeping) 3= A7 B2t (Kruskal-Wallis test, p-value<0.01).

2 Wgol giglon], 2A Al7lo] e felg Aolg wol = ol G2 Ao BHS BT AT 44T

[e)
2] oFtH(Kruskal-Wallis test, p-value=0.6877; Figure 7). 5, A58, 59 A7](Sweeping) 3= B RUV|E
HAATEE 2AF A7IEE Ho|7t 37 Yeht Bojel  ghadt RPEE] o4 714 %7 Uehdti(Table 3). &
n]qte] &f 2 Apoi7} B w 7] AlALSIIH 59 2 o]F® & T F e SleE AR dAas, AT E £
Ssla(Figure 4), AR B3 HANTEN uSg 28 4 2y UES S FAPY PAPFE|S] 1= Abo]olA
7A%F= HeltHFigure 5). HAA5E, A48 E, £ Hol = TR Aol HolR] ko), RPFE|Q =ofi=

8 (a) ™ 1b) o}
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Figure 4. Seasonal changes of number of steps(a) and captures(b) per min of Black-faced Spoonbills in 2017
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Table 3. Differences of feeding behaviors of Black-faced Spoonbills by the paddy types(M ean+SE)

Paddy type
FAP PAP RP

(n=14) (n=16) (n=14)
Feeding success rate 23.72+31.48 38.78+36.45 88.39+10.32
Feeding efficiency 0.05+0.07 0.07+0.08 0.25+0.11
Number of captures per min 53.55+3.24 54.95+4.34 71.41+5.88
Number of steps per min 2.36x10.92 3.95+8.24 17.29+10.97
Number of sweeping 3.75+5.26 4.1445.78 6.87+7.47

FAPS} PAP 9Jgjo] t=wich 7] Ueh} mujy] 452 &
o5t zolE R tH(Kruska-Walis test, p-value<0.01;
Teble 3). 2] 57|(Sweeping) 3150+ A48, 44T
£ 7l ol ATIAZE VR elgoit A4 ag
T HAHBEE Golet 4RAE B elrkSpearmans's
rho=0.9190, p-value<0.01).

Early April  Mid April  Late April Early May Mid May Late May

Feeding efficiency
0.15 0.20 025
| 1 1

010
|

0.05
|

0.00

Figure 7. Seasonal changes of feeding efficiency of the
Black-faced Spoonbills in 2017(MeantSE)
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ZAAI Ao A7, Aol BE AT Kim
(2006)7 Kim(2018)] 4132} A5 Hepdet. A
e Afol7h glort 2Ae el A Aol A
= Ea|9l 49 2 o F2 MR F7bsle] a9l 4l
ol £57] F391 59 WA 7Hg e 47 2]

3l 1 o] ASHE FAIE Eth(Figure 2). 20174¢ 3}
20184 ¥ 5% F<of TE AN FAsA Bad
fRlom= o] A7|of RS AR OA HU7] Ee
Ho] mARlo] APE|QT, o] uhE zke] o3t 44
a7k o 2Ap 7] Ee o o] dojA mujy)=
Q18 =0] B wiRA 2A] AHitolA o) wolglo]
g A WAL S Ao FHHCH(Figure 3). T
FE Ao o E0](90.6%) WAL 7HH 4RO
v, 2017417} 20184 T 80% ol4te] AjAEo] A4jeE
& wol YE7\uch Waylo] HAHES sk e v
o] g =2 Aoz YElGTtHChaoi, 2004; Yu and Swennen,
20042 Noh, 2005). o|efst FARS o A P2 Kol A)9]
tjiio] Aol T, Tt BAE] ARshe A]7)7) el
of tiet 87} o= #3F 27]-85 F7]017] wZel
AL F2l AxEo] A7oA HolE Fgdk7] s AdAlell
T2tz AlZko] B sojubs Ao wHEw, S37]0
G/d HoleE Aj7ollA wol7] flsf =9 o]&o] FTIet

= AgddTtE9(Kim, 2006; Jeong, 2014; Kim, 2018)
7HdS SHERIgh

AojAj o] Aol de 2ARRE At F 1659 A9 o]
Ho] A=l om(Table 1) AHFE Ho YL 5o, wldte],
N7 = 7N 7E hH(90.5%) o] Tt o] T 7=l
49 =5 6 WA 450l 8] AR =S 5 F
= olF e §5 5 AHESITh Fol= 49oll= 5 cm o)
o] 7hAEo] 7FEA o= QR =L, 471 7F A ZE = 5
A o]F == 2 am o] AoEt v AYE AT v
2= 495 E 6Y7HA] thafgt 3719 A7 6] A
om, A7 A2bE= 59 o]F &= 2 am o4e] 2o
ol o QA=A 2APE AZE = 49 27 E0]
HAA E FAaeel oFe, A7 Q9 =& YR
QI wrErt Wkl ks FEY =o] Wkt o]
2et =2 srRERE F94 ol dojet Ak

FEol AdAHA =08 FY S0 4= U7 wizol
AojAfe] W7 27131 44 E Ao o] A& o]&
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£ Zlo% ot =8 sk A7l dole o]
3} olHEY ARMFORE o8 4 qlow(Kim et al,
2016), ¥ ZAPAE Joft of5ze] Xlojo] A 54 o]
of E9 & E2ASTE 7 ekt E ok Aol
wo] il |Fela} o F5L et vj5E} Aol 9l
SR HOR ool QS W FHEI} L How o
24 QIEHKim et al,, 2016). 3k Hlela} o FEL tmo
A AEEE Sle, 5URE ok 5] A Aol
2 7Y oFE ol HEEn] Aas] dEel(Kim
et al, 2016) =& 3 Aojije] 7 wolgo] B ROz
gekEc. Aol A7t TAE =3k PR ohe 1=0] 1)
solgl RS MEHS o, LE Feo] ol Aol
7 P o 4B o £ 02 ekt 9| o]
A AEe o] AAA) Aele] daFe Fi ahw
gebEc 20184e] AoPEs 14 2ATE Akl o)
ZAAIZuke B Vo] AEer ks 2k At o) &
A} A7mte} Fehe W) ol 2APIRE B WA
of o] o] ofgt 74 olo|= US| AApuPHel wk
o Qe SRR B AU Aol WMEEY,
) Hof o] Aol A5l o 5H| o et
th o] AABHE ol REE Bol §AUEAY $2E 0 =
3} 422 olFst, 53| nlielw offt H7H G4l
teo] AzaA Y 7t AZE SR YT 2 fkol
Be 2oz olFshs Aow deld drMinagawa e
al., 2006; Kim et al., 2011; Kim et al,, 2016).
Aolle] AAAES BAT Aat Aolile] AT R
3} PARE, £g ZESE Aol o] thrh A7)
AAE 59 25 2A S5 B wAeSE o
% 591 59 ¢ ol 37| Fskgl, ol w7t
shrEl RPYJE)©] tmo] muj7] o|4lo] 5415Hs FAP, PAP
Hef o] =HT} 424 o] Lola(Kruskal-Wais test, p-value<
008) w27 A2 4 9lgl7] uhEow melch v B
o] Al 4t miy] 22 28 o] Heise 59
% o] Fol= o] Ayt 2 Aol Hol| ¢k, ZAHI7I%
= §ofak WAL LA it 490 ol Ll FAP
Heo] ol Za} o] o] glo] ThEEo] Aol

A (Probing)& & o]-§-st3ith. o] gt B4l
Y77t fREo] =o] HE3hE RPYFE| Q] =oAE ¥
U A iy} =9 7HAE & wet HolgdsS &
e 22 AFEEQITh =o] FEslhE o]Fow He] A=
SI7F 2| F7FsHA] B2 olf= AojAfe] Hol]l mlat
23} o] 77} =20 PRI e = A4]8kal(Jeong, 2010),
At o &2 th2 Holds E3 24517 912 = 7FEAE]
U B W35S Assto] gAlo] o ARl Ag7] uf
Hog HoltfAngermeier and Karr, 1984). A o7} He
£ A P2 A asold AT ED A U
ERA] hokar, mj7] Aol FAlol yeh= viete] 3
gt =91 PAPZ} 3 51A] ok = FAPS] vlulo] A 4414
& 9 HAEEY Zpol7t glld AR ulRo] Hol A
o\ M= = HEe] Aol FFolfkA] QFar =9] $Hof gk
2get AAHE 28l A0 E HHEh AojAje] H
HA 7)o st st Aol HAHES AR A
Aot & Ao Ak v wgS wj(Swennen and Yu,
2005) 73t =ollA IR AojAe] B E3|4=9} 44
FEES 59 T o|FE YFAet et AdET o
A ettt 29 dESeE Jd 72315 71E3ke] A

Ao 2 el tHTable 4).

B ATl A HoAle] PajaEo] =0] Axtow s
Uehbe Theret S el net ol wiskshex|o]
sfo] oot A} sjolch. Aol 2t Axtel Hojapel
AARES F3 2 o) BHE o)A Aolie] Fo o
o] Jolut o R Aofo} nlTelut o R TreEL
ZAPIRE B AoP7E 44 ol o3t dle Qlt e
Aol 7b w7 UERAIE o] 2|2k Aolae] WA
Q) fERRE AL oF okm, ZHAIGFORNE of
12km, WjERRE oF 15km ol Aglo] ZARES o=
QT WMAXZEE 4 @e] 9Ixa Folch ubg o
WA o} AAA 7 Mo d4s WAK|oh AAAE 27hs
ula) ulgo] Z7tste] WAlo] Aot Hrks He 1

Table 4. Comparison of results of the current study and those of the previous study(Swennen and Y u. 2005)

Early April  Mid April  Late April Ealy May Mid May  Late May Pr;:’;g;s
Feeding success rate(%) 4.78 8.15 5.45 58.27 90.18 87.05 65
Feeding efficiency 0.01 0.02 0.01 0.11 0.27 0.24 0.08
Number of captures per min 0.55 0.99 0.44 5.84 19.49 15.64 7.2
Number of steps per min 49.75 51.04 57.91 55.38 73.00 70.22 94.2




733l oA Ao M (Platalea minor)e] A= 176

slo}(van Wetten and Wintermans, 1986), H 4] x]of| 4] AF
YHOR 7Phe ARG F3 o W Aol 9NF L7
ofol ulg ul§-L MBS Holi S 0|7} U
Aoz Heltk o]t AolAel t= ofgo] WA |7} A
5 A2 STVt @l tigt 7HEA = o™l 719 AR
LEH LS Fol7] g5 Houol A Hold kg 0|3t
Ch= 7Hd o] AJA = 2ek(Kim, 2006; Kim, 2018). & 1+
A= olggt FRAE A tigh 7 o] Qo w©eF]
1=9] Ho|glo] F45}/] ujo] ARt HAEEO| o}
Al =2 ol &gt MER 7HES AARITE HA7ofl=
715 Hol7] sl ol gt QAtgfo] Zofx|m, g
FE]A o] A(P. leucorodia) @] 75~ Al7]e] whef Blo|go]
B FOR HAXE $ALTE AT Fur} Yrkvan
Wetten and Wintermans, 1986). 7}3}=9] =2 x| oA <]
717} H3ket7] Al&sh= 59 ZH-E(Kwon, 2017) | o]
Fo| FHA §A7] Holaqteko] Folid AojAfol|A &
° HARKZE E 5 9, 24 Fk 8570 ol Bk
Aol & HAEES MYk B3 =& 2R 58
of wat Aol AlgtE = A} g A7 Algt gl
o] A&A 0= Al T 4 ek Aol AT Tt
7B 0] =2 AojAj7} o] 8Bk Aom ARl thE A4
Arh MASHe HojUe] H7]7h AL Ao vekyth
(Choi, 2004; Swennen and Yu, 2005). wahA A8
o} AMHOR Q| Bl BBFL S S Glo] 2
A7) oA 9] AdARYE} Blash= A7 BRd Ao
= yhgrEr,
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