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Abstract

Blue-tailed Bee-eaters (Merops philippinus) are summer migrant birds on Kinmen
island. Since Kinmen is their only breeding area in Taiwan, Kinmen National Park has
been building artificial sand slopes to facilitate the burrow for breeding since 2002. The
purposes of this research are to understand the relationship between the colony size and
breeding performance of Blue-tailed Bee-eater whether predators are likely to appear
more in bigger colonies, and to comprehend how artificial slope characteristics influence
their breeding performance. Data was collected from 21 breeding colonies, located in
Triangle Fort, Qingnian Farm, and Qingqing Farm during June to July of 2016, 2020, and
2021. Breeding success, fledging number, fledging date, and morphology parameters
were included. Frequency of predators (rodents, snakes, and predatory birds) appearance
was monitored in years 2020 and 2021.

The range of colony size in this study was 2-560 nests per colony. There was no
statistically significant correlation between colony size and breeding success since the
success rates of 12 colonies were higher than 90% (r* = 0.0721 » p = 0.239). In contrast
with an increasing colony size, the average fledging number decreased (p = 0.011), and
fledging date became earlier (p = 0.032). Rodent and snake predators were remarkably
low in terms of appearance frequency (0-0.08 individual per day). Nonetheless, avian
predator appearance frequency had positive correlation to the colony size (1> = 0.4266 >
p = 0.0213). Fledging number was positively correlated with slope height (1.7-4m) (p =
0.008) and fledging date was negatively correlated with the distance to the nearest tree
(0.5-31 m) (p = 0.011). Predators, such as rats and snakes, was the main factor affecting
reproductive success of Blue-tailed Bee-eater. Their presence was considered to be related
to the surrounding environment rather than colony size. Both analysis results and field
observations suggested that Blue-tailed Bee-eaters preferred taller and larger slopes.

Majority of the bee-eaters are more attracted to the larger and taller slopes due to site
Il
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fidelity and social attraction characteristic. Furthermore, predator avoidance allows them
to tolerate the disadvantages caused by larger colony size, such as ectoparasites and
disease. By understanding the effects of colony size on the reproductive performance of
Blue-tailed Bee-eater, this research not only provides advice on slope building, but also

could be applied to habitat management of other colonial breeding birds.

Keywords: colonial breeding, predator, fledging number, habitat management
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- FRYELERAGEDR R B AT 13% (Lack,1968) > H ¥ x s g £ G B H
BEF R AE L KR B D M A RSP R FA&I T ERIE
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Eo it ST el el - T SR o) I SENUR I AP - Ko gl R M R R =
BB EEY R R
IERY Lo gl & 2 G Db F 4 (ectoparasitism ) ek i [
ks ~ 8 ¢hAe ¥t (extra-pair copulation) = * & (Brown & Brown, 2001 ) ¥ 3%
RO AR S A FEARG AP F 2 e opa @i F Ak (P EQan
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o B % (Wiklund & Andersson, 1994 ) -

= %8 (Chroicocephalus ridibundus ) ®E_f& 5 6]+ » A5 (8 7 Rt
FIE EPAREL o B B S GRR T DR ER Y KRR BREE - khey 2 g
BFm @< 2 s gl = FRE A AL SEPE R L AEARL
4 78 A A g °J}'ET_§E‘J‘,$ TATRREORE I RP AL EHEY RS
AifFaprFANEL @ EPESsFORFTENE > KBRS ERCE
(Peron, 2010)

MEATFEFEFEMYEONEE > FLEAAASAENEHFERFER
S T AET S EERNE A Sl e 22 R34 L (Merops) §
#& (Clements, 2021 ) H ¥ AgiF= » 2 - F $WF £ 75 o &zt L (Merops
philippinus ) ¥4+ F 83 & K¢ (24 L 5>2003)> & £ 4-8 7 L &P eja gri) e 1y

EABEHG P RA S IHILE AR -Ha AR FRATEA - BAAFET Y

-

PEBIRFBE AP FIRG 2R LR 3 k- BPFFR ARG RS T2 RE

gy

A G FAE S P o R AR e § ﬁmeq*ux@bﬂrv EELEHY LR
%oﬁw%ﬁﬁ%%%ﬁﬂ%’ﬁﬁﬁﬁ%ﬁ%%ﬁ&ﬁ’é Wi g oeedd T fE
TR AR > £ R R [i?]'glﬁ' (_%'p,}%@) FIT 2002 FE A R o E TR
PRAET DR T3 AP EF TEET R o

btz A e FAT Rt ik B B ARt LB R T

BlREFFEF- FL g A FIARFRP FPEF ARG ER KD

Wi

BRI AL TSR g A4 AR PRI T N R ik 5

MAeE 8% X iR g (24 252003 5 Wang, 2009) « #rizdk f & R LR

C

g oih? BB A K I B4 X RFIEF SRR 3B S K F hFEER >
M Gk e (2 A3552006) d S ErEdt L h X A BT F Ry s o

P ERRR BAB L (R 22010)0 ¥ 45 RS (2007) %7

doi:10.6342/NTU202202555



Fadt o Eegdd LG R LR 1 (sitefidelity) > 84 B LG X H DA AL IR A
LALTEER LT - EfPF DY EE cFREVIRY LFFEFREET BT
B MERS FHFSITOE B (2 15T 5 2005) 0 7 i B EAYHER
L brmaifagy e L o

A day o bt R AR LR AEE RS (30 2 117 ) 445
AR EIS R 2 R SRR o bk 2 ATGRE pF > 4 g 1S (decoy)
BEIFIPE PP ARG 8 BRI AFLAGEE G P RA P EAT AT L]
PEPZAF R Ly ERE - FFRFELA R A NS B R A
BROp AR ZESYFE SBRETREROIS > RA A REALFEE
AR Pt Y K3F 5 R TR o 6402019 £ chF F AFFL L LB
*Hhse o RELdat LR K (R FAER) T EREP LR R
GAFHEL RERAMLAEZE Lo AL PE s e B0 02019 £ E AR
BHEPZ A FAEEOEDEEEN 3% A HEEL AL AT EFEREY R

o BT k¥ Kk o iAo A e e G20 (SLOSS) BB R
FeoE G o E 2 A2 AFEINL AR S E 2B G I ) 2 AEE
T AECh eniE® Q85 P w X ML aREL -

SRR ARG HET Evedt vy o RFVIEFR AT EET B
B A EHANR A R X R ALRG ROk v LRSS

AEHERBE L AASY RV UFRAF RS TS R RE XA AAPL

R F] B E ST B SR TR L 4 4 R R R L R ROl 8 S
3 A (2006) IR s g Frpdd L2 A pTend & R Flo w4 ET Y
AL igg F1i o (PGP L -f %R (centre-periphery model ) » & i ¢ B
PR FEAAIFE S (2 A235520060) F XA AEET (BT KA

RaF s (RS AF27FR) B4 Mo 8 LR EE : 3 B2 BHR

v\w

BoAR L o B S AP A T it il A

LI R e B Rk el

doi:10.6342/NTU202202555



[

RS RESIES Lt K
APLHEEANLET A G e 2 AAREIE G F (1) 7 AR
A AFEARN AL AL OIS (2) F A A ERAAR A A FE R AR

A (3) ARG H G AP PR EAR ARG R L A AE

S HL LY LM F AR X g R Ed A FEE R e 4 R
Flp 2 AERE A AN B ER IR c A B A AR o s A EFEAFLR
Bl Sl gL BT e L i ean PRREPER 583 T RS 4
o+ s E 2 S S f e B TN ARAN T RRET R 2 AW

R R R S R E PSS A I HG P T

doi:10.6342/NTU202202555



Byt

- FIFHR

Frpdt i A E R A S T R TAFLEBRLEIY WA Er (FAEES
Fefk o 2014) P AR EA D HE LT S8 ZARHEAY 9T EFIY 2
E e RBEA (RERE 20155 240 2016) Srdh L k4 AR BE Y B AR FeD
Bo R FAK KFEEE 15-18m- E /LY 6-8cm - v ay AN A air
Fl258 % (5Rxp 0 2020) e A5 2R AT EAFTOENF o 2 LB
SR EP RS FEE PR F (R 2820020 24 T 52003)0 A iF
HRS FUAMREOE G 0 Rrgsd LY €3 R BERFHiTE (Mmp g 02010)e

Begdbfi- A - L FEMY LY &L A F L (Burt,2002) %5
AR EAAT AL mdia XL F L Rigd e R fE (MEeE
2010) & F & *hpestsd 4 (24 T 52003)c P To- £4 463 (R 2AE
2003 )y Am F L AP F 2 B E §REDF PHE ¥ F ok R (5EiErp 0 2020)0
Frpdb BB G G0 ¢ ZHbp ~Lep R iR dep B (R R

2002) -

I FIHRw

AEEG AP AL (24°26N 0 118°20E) £ 753 4 o &£ A & 6 44 5 134.25
T 2T EAY BRE o NG HRE o mde— 19 (4P AR )
BB PR R s L A paehifs o P BAE R BY R R TR AP D
PSR EERMBLFEY B Bpl L EEY - o AT ER & ¥k
B IH G FLER O RE TRER AT NIBY L (B2 )

(1) 5 & B3 (24°45'12.72"N > 118°43'86.14"E )

doi:10.6342/NTU202202555



PEEE AL f e o N 2 B HEH CYFLE YFE - A B % oo
wRHEGMAF I E o AT ERE 0 ¢ G - Bl ks YFL W3 K 3
Pk Bf 5 EBERTRE  HRE - (HE-)

(2) # # B8 (24°44'02.24"N > 118°45'36.87"E )

PR Rt LR AT B EHRY 0§ 1 BRB CCoHG S H G
EALF B B R RS o (D)

(3) Z#¥= & iF (24°46'57.37"N > 118°29'65.37"E )

FER - AABRAPZLFIPBRBEIE F Y 54 4 BHE I TCITC2-TC3
2 TC4 % TCL 5 - Bed £ fo- BOFARELLA 20 Hopz i
Be®es o ¥ 5w T aE > TC2 £33k » TC3 2 TC4 I E_F1A5 53w -

(Fitdr= )

AP ST Al BHL AR (2R 2016) HTBRRFEFAAT
Bl o B PR S 2020 {0 2021 & 16-7 7 o Borzdd L AR N B KUF ¢ b E R
BB TP AT MY LED B AR 2 % 2L hmA o ox
LR FRRARR PMASTFE L F 0 FARMRZEFLE Skl
FOREPF RS BFREL) PR REE > s B PR
A % Wit (hatch) ~ 2 & 3338 (sheath) ™ % 33 £ & k= #F (fledge) = Fy K
FHRAPAE TG LAEE L §- B

R R rpdd s (6 7 7 (3B 4s FI5 L PFe 5 304 2 i
PELAETE RRE DL AFERF BLFOEFRF L300 0 - BHEE N
90 ~ 485 BAFFI < S ML AL (77 A)-2020#& » A7 EERN 4T
BT R AT R o d BRSO SRR EG 12 iR & A Bt A

PEA AR AWM ASHERRAA S 2021 £ 57D { FHwaik

doi:10.6342/NTU202202555



B RFTF R AN - D AR AT S R AN 5 R A B
T B B L A ET R g SRR S A B L

IZBAR P o REOEREREPMTT A RBRADL P RFEF CF L

FREE-F o WL 7| ety
(1) 2 78 #2040
EHRITNI AL AR F ROHERMAS - B2 3 (Brown & Brown, 1996) ©

ARHRFPEF-BLAFE > BE T RAAF -RFY 3T i EAAE

Ao BAAE? AT O AN F o d AT RIS - THRE L
(fledging) > e d >t 3 s § g fF enf7 5 ¥R E P F] A5 7 -4 £ 1 fledge
PRl e B AR S VAt o N R T 0 - B2 B 7 fledge Fpfi i 5 2 75 o
PR AASH R AERN

(3) A2 75

MELSEC RHRIEAAIS LI - B E 4 E D fledge FEEL 0 & PR K
BRAFASHEIL 1 2 2HPes 00

(4) BREA I+ Rk

VLR S H s gk s 4 K T fledge FE D% SR o

(5) BREGLEPFRE (7 FPFR)

AT RNFEFEARAFRERSELE D KDk A 5 Costa & 4 (2020)
Y R 2 LR RLIEAE LA A AR TE T ARFTE ER
PEAL (LB 5521 228X ), FI s plHwigd £ T FpF/EF o 1K
RHT P EY T REE P > TR E pH T P BT X G

- FF AN LABRR TR AMREIFELEMR o

doi:10.6342/NTU202202555



T~ X RE R

Db d i A PRI EF L R o A BRLAIRI L X it & (MR
AFEFTH )AL/ B AT RIRERE SRR AR LS o
SRR S F R MR AN B - A E B (2425 2003) A ¥
PAELGFHGECKFPHF S Gt AL BES S %R 5 48 (Pica
serica) 2332 g8 (Centropus sinensis ) > F1AE A~ &2 &
Faf DKl o F O FRTE R Rk LN e e E R
5 Tig-ip--ik- 0 P AR EE I o Feit L REERDTFRALGT S
BME A7 T X iptr-e

2020 £ 2021 & EHRAF (6-7 1 ) 2ATE A F P R GFEHESH (Brino
TLC200Pro) ™M % =t s p # P 4p % (Bushnell 119977C ; Browning BTC-8A) » ¥
RlELG b NI en R pofEap e & o SEE R A A R ALY 1 05:30 B At 18:30
o L fidp - KRR £ SR SFPS iRt o p B AR LS 2% TR

FlpaE 10 Y 0 B 10 £ 8T - = o gt FE A Ap

\

eﬂ‘s“}.%?
g\ég

ek

4 )34 % T - MR RS  LHPFR LSRN BR o
L AEE R RS AR & B AR AR R BT R FOR S A 2 T
LZoAFTs FAFLPFLE LLF P FRLHEAD S FELME AFEFT YR
By A S EA O M B BB RIS o

AR PCAL BRI P A AR BBk

I ~sdeBFER

iR ® NPT Fredd LB o A A P dEE g o BT SRCA %=~ QGIS
3.10 EEF T 5@

(1) Bo & f#

Bt E B 2 BehhE s # % Add geometry attributes 3 B B o5 & ff o

10
doi:10.6342/NTU202202555



(2) X e

Batbe | § 5oy A o\/m B M K

(3) #o 3 A&

d MR RRE G P ETR Tk FI RSB RNAE G B R o * Zonal

statistics 3+ 5 #ic i@

(4) RBEF TR

HEsvif X g 1% AR 17 5 B 8 g 3 45 ji £ 4 (Lopez-Barrera etal., 2007 ) -

Flitde PO BEF T A EL R LRI PRI KRBT RS AH G

GIEAF IR TR Ty B g Lo Rl R LG B

KRR LR 0 MU EARB A TR -

(5) 51T % BEEY

FATE BMR A B R E L R KBEE F S (Ottvalletal,, 2005) o

PG AR BOR R S ALE 3m 0 7B G B T B AT R e o
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EaNRNR TR B P 1
A 2020 {r 2021 & F gk o end B A TR X RN IRAR S MG b
RFTG e~ 2016 & e A ek i A F( R 2 852016)- kA 47e i ¥ R4.03
FI* e Eﬁ‘? (linear regression) ¥ B & # {48 {o4-3] (Generalized Linear Mixed
Model ;: GLMM) 4 47 & %]+ 2. BF B 8¢ > FALARAL i Bl * ggplot2 2 i kK R IR o
(1) st b
TR AEREFWA AT 0 R A AFRE S R IR

11

doi:10.6342/NTU202202555



2 B %o

(2> % %’&éﬁl\'r'} e ‘frﬁ‘:ﬂl

GLMM ¢ 7 %</ (random effects) =it » i§ & * a2t ~ €45 R E
& 5ok T enE s b (Laird & Ware, 1982 ; Zeger & Karim, 1991 ) ## 7 FTH 4

1 F
T BER (201622020~2021)~7 BARHEERRN > 2 IOELEREERA

AATES R B RS S > F R LA A 4T o 2 EEARN Y K g (m) -
o B AR (m) AABF TR (m) 2 BT3 8% (m) 5§ S8 /AR p %
B2 B L BB b BHAASHS  BYMAN T SRS BPHBLFT IR
Sho FTHEFE AR BT RIEHTS c BRI AL L - TR TR
binomial ~ # > B A 113 N BRPLPFR L 8T A @ & poisson A F o
SR * lmed B % ¢ chglmere d >t 2020 ##F Renk Bl F o R FHET A
B Avpdt A AL g AT S fﬂﬁ“%’) BARA AT L2 EHFHR B

B A BRHRELPFF Y 25 2016 2 2021 & AF L o
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- N AAEREY R UF

A B 2016 ~ 2020 £ 2021 & 21 B 2 7EF 0 A A 2-560 K 2 B LR
AR FFR (L o FE R YPL = # chd BERHE A 5 451560 2 498
£0YFE 5 42-40 % 2 & (2021 # 56 7 #FF L2 HEF o Fp g 2 £ );
FFEHFCCz#nsd ERFEA L 15302 26K ; Z¥= 4 FTCL 5 34~
722 255 > TC2 % 40~8 % 2 & »TC3 % 71~50 2 34 & » TC4 % 155~206 %
167 ¥ -

21 B4 AP h o A0 > o s ] 5 23mPy Bt 5 595m?; A e
K TR L BARE S > BTEIEE L 0.7m B R S Oms B G B A 45 1.7-4m 2

B A+ TR FF 3.7-8.8m 0 BT F BEEHAE 0.5-3Im (£ = )«

Z~3EER

4 7a FH AR Y fﬁ'{b TREA E RN XL FAeB = 2016 £ 7 B A EE AR

FdiE A 65-90%2- F > B 5 CC(66.7% ) BB B 5 YFE(88.1%)°2020 & 2021
EOFMA A SHFAL 33 95% HY YFE~CCHrTC3 & &% 3 21755
- B

53t 100%n5 0 2 5 & 7 % o ¢l 2020 (9 TC4 12 % 2021 1 TC1 - TC2
2 M 095% 0 {r 2016 E AR AFER S o A AFERF L FH IS I A K
Sfrw fF & GLMM 245 > ¥ 2§ BEF M % (n=21;p=0239>r=0.0721; % = )-
432016 & chd SEHE A F G K 20%NF R Fut Mt E TR E PR
AN BEZFHEEMR (n=7>p=031487 > r* = 0.1996) ¢

"t GLMM A 45 B A4 7 & 74 chf T3 > $ez B B enF RS ik s 4 o

l““‘

BEEFIS o B3 9794 5 HP RO S 4 AP Apth Tl § RSN K

HOHAPRFAREL AL 5P RE P IERRE R B L AL # 8 5 RK
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(p=0.020» 3+ =-0.039) 2 HRAW - He FAE KRBT EAIERTRL
FEAE B A M EERE (42 )

BAEA D5 R GLMM A58 % 7 » @ % 2016 2 2021 # £ 443 £ FH -
Brpdh L BHA DT NH 058 > 9rF R EFTIF L 2255124 & - ST EFR
FAREAER 0 A DT A B RS (p=0.011> F3E =-0.001); § 5
R AR A BHA DS NER A (p=0.008 > HiE =0.193) & FFEEHE S AR
i)

LBHMBLPFRHOGLMM 24578257 > AR 2021 # 7T BHE ~FFI L=

s

B R AebT B BRI HEP (

Fehf g 2 K b o PR r 2016 87 2021 & FoRL o Aotk 4 A Pt @i v
FHEATL e 2MAAFEDS LA P PL B A BTG AFTHERL A
FRFAES > R EP AL PRI FTAAS (p=0.032> F3HE =-0.0004) ; 1T

B OELIESARIT > 2 L AL PR R4 (p=0.011> F3E =-0.010) H 4K FiE

WAHIBRIAREFT AR EREPFT LI RFRE (7).

Z A RCNRIEF

AR T A MR o (R~ § ) 22020 &7 2021 # i RAR S 0 ¥
b BiF R AE R Pt 2016 EARE PELE T ht (A <)o s E (2020~2021)
RAFDp FApE 2 fﬁf‘*%?ﬁ“ﬂ%&ﬂ* EpAgE 1 B o PFRL6 PR T
Fo 2020 EBe A F R ApHED] LU AT R P AUT R PEE AL L S 2 RRARY

FAERF 0 Bk B4 8 02021 £ B & TCIL 4p &3] 1 & = s ¢ (Ptyas mucosus ) »

TC4 4% 3 & 5ehast» 112 & CCHETI2 EhehE 8o Fl L RO ki
EHRHEDNMMF L0008 £ % 0 WMAFE A AFEREEE 5 P EAER (0
=14) (Ble ) SaF X e RA F R 4 AFRFE 1 W (n=14> r=0.4266
p=00213) (Bl ) T2 E LT FHRF ORI TS F 973 F > Bi27g

FBaCCea M mg » HARFRA G EHIREIRS -
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SREE SN~ PEEy

FEAFTT 2020 402021 £ B A THET Favo AP A 1 e ¢ Beaik k3 @

AR A F 2§ T RS S 2 EM A AR
AR FHER LRE R F A - R GBS P RE S B (ERY

2007) P 2016-2021 & [ & 36 chi ot bls T OIF IR LT U ek TRE
#ed R SRyl e (F5)e

AAFTY BB G B RARF > Soedk L3 iR G M AR R S B AW
Hom i A EBRF OE G R A RRIERIT L F(2 ~32:2006; Bpk 402010 )-
PHEE AR IR > B RE N L RARE AR RARE L6 R D
B4 ALEREEM DIt L §ER B L YFL &2 TCA g 1+ (R AN
FALRA) A EY LR 3m s o YFE &2 CC RIgt- B4R 1 <2020 %
2021 ERAHF LA BEFR 0 100 $r2 b endegdd f A% E TR K SDE v kg

HAL A Bkl e 3R FAREIM. (FLRES FREeE L BLERH G P

o
Wi

BF i ehi=% A & > Coulson (1968) i % R+ B S a4y £ 547 o

X

A Fo T/ P LR > B R RF RGeS AR AN X e
oW i e? 2  wRBWHEIRIEFLEIRIEH I EHH 9

Fa DY L RS BB R ( Brunton, 1997) o

Boegdh d AN BEARS L% LA E S A LF) S BRRS E 2 e o
ARE B d R R G TR R R LB A gl g

w51 (social attraction) » f53 o FAEF K S A AEH o PP ¢ X DAL € 5
FopAEEE FAREY BT T R HoRE R B B Uy AT
Ry o P REHBESBRNM G 2451 § ehg (Serrano et al,, 2004 ; Parker
etal., 2007 ; VanderWerfet al., 2019 ) o & rgds 7 % F| < M3l > 79 7|%H G
i R FIERRT 2 REF A AFERS T R AL S
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HERSPEFEN LB L P e d R T R EFI AT B
A2 Tend BB A A s B AR R b a0 @
EFEFEARFL PR IRRBAEIHF SR BB 5 2 R A B S
WEoph B % g R E &4 & (Santema, 2021 ) w BE & rizdd 7L 2015-

2021 & eBF AR F AL T 1 P {5 g IAEE K00 30g a2 5 (W= ) &

PEE G ESHROTE F AT S RDL S TR (Alerstam, 2003;
Thorup et al., 2003 ) » s i “ BARFRF > RS HKEF AP T ELEHREL > 2 d 30
W EHEDTHK o RS RT3 FEED 4 5% 2 (Saunders, 2012) o B2

RP B Rt LB HIESERE O A TR R DA E R O5%
$0 BB AR P M o A BB 4SE Badt L eniE 50 AR R A
PEERERS DRE o AL RE LR AAEE & < g SRt A
TG R s i R FehE
Y ¢ 4

Brpdt LEHAHFFHLERT RSN EIRADADF N T &

% (0-0.08 &= /=% );4prt 2T 22016 £ F 5 A E LI AR ES > KD D
AR BEEEA EDX RIS - bR 7 00 3EH% 2016 £ SR
47 N BT G RS R R IR B § TR o gt b 2020 £ 1 TCA
WA F L& 3 B (945%) 4 LF A i 8 ensEo R E R
B TCA 3 B EF P F IR DS B8 FP P A L RERD
AP A G LALLM A FEEI AR (2 A5 2006) 0

R RSV R B AR ERE R~ F @A AEd g 27
27 M AT F RN AR S o AEARNIL G B FM o k- e

Pl bt Z b P RF DRI IAREZ R EFE A LT R BEE L
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#]+ (Ramesh, 2013 )°2020 f= 2021 & > £ ™ 5-6~7 " " &% & B vk W 5 187.6mm
e 142mm > § 13T 329 410.3mm (2004-2021 # ) BT R A FRAE G
WEF 5 2016 &R 5 415.5mm (PO F R R BBITR ) B v auT g 4 B
A R P A F AL R RT3 B mis g € FIfEE A b 974 B (Yousefiet
al., 2020 ; Portilloetal., 2021 ) » 2 >+ H & FFR42 P2 Ffopradphl > £ B w 4
LR EL LS - ER S F XEE RFITFEEDD RS T L

A E AL € RPEEFEERE (AEAEIF2 >2002) 2y FlEL &

PREFEWEREREA LM T TR DAY T RE TR Y EEE
#2020 2 2021 & % e b hp F o
BT Foend A B AR 2 ERAKCL D AR M 0 e F] 5 F ot gy b
WA A Bt L R R B - R KR4 A A
HEDPBER] o A AT R PRA RS L L BRI bk 64
BT RT I AR kPN REARE S A T T S G T AR S
A A SN EF o RS ARG P od A A EES RSP R
BEo (Al agpn ke s et sy 4pf (Emslie et al, 1995 ;
Brunton, 1999 ; Mougeot & Bretagnolle, 2000 ; % % > 2009) - A8 7 #F M % 5 &
PP BT R BIERE fAPM - 7R IR G 3 R ¥ F H R KRR EDK
Penbo B R AW TS FHEREFHE T AR D R G RS B

Pt b bR EEFE IR AL

TAL§ WA oo B 4SBT AR R

it FEEAR ] 0 P A AERF SR KRG AT

PEPERS Sk A0 5y RARPRETLAAERNE AL A AP
FIA AERFARA > BREA D end SdcB T B E > 23 235 (2006) AT
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TERRAR TR AR o Y Kt h Tog ] R (HbY
5 1 4.14+1.53 5 FRY & 1 3.15£1.57) - Brown £ Brown (2004 ) «‘fﬂ 2o Ag b F 4
HE A Bk, TR0 4 AEME Y haidde FlkE R < B LK Bt E
2AGR/BEHTE - Hoi & 4 (2010) 3 > § vk 7. (Merops apiaster) #%
3 & et F 2 B Carnus hemapterus £ - favs F2 f > ¢ R EL L85 >
T EABIGA A EARNANL A W 4 33y (chewing lice) B ¥ 23t rgdd L =
BBt hF fis Sk LME T % (Hoietal,2012) - B2k B 5 A § 44412
VR LELE hF L A F ERBE A RR T L L PR g S L TR
BEPEL P JEEPH I AE 0 mf“’ﬁ‘e R E LAy
€ +F oA o e o e g P Fovipds 7 EF P rp )ﬁafﬁa% ( beak and feather
disease virus ; BFDV) (%14 % >2020)» ¥ ¢h» $ % & 5 & e b g ene & (3R
o AL ) REE - 2R M FLRE AR FEY RS DD HRTL

£ (Szép & Moller,2000) » i& @ &iE J1 vt fdg et § » RAE FURFTIRE P K

=

= o

BIHEFYY O RARE PSP EF A ATARSARRE T ORE
BEZmay > L LD SERI A hl 88 F (Lewisetal., 2001 ; Minias et
al., 2020) c % F4 (2004) B h o FRADL Rt > FRESRL GRS
704.7+190.8m > T i’—:"}‘éiﬁﬁfﬂfﬁﬁ 5 147+63hac 2 7 7 BT A W T3
By EE P o B AFEE AP L FG 9 05ha d 30 Redk L ehiE B Bl

LA R B ARG R Y RN 2 G £ RS R T

N

AFFIIAEFELSPRP SFFTARAEZETNE > A2 LRI T IRES
R R R G o ¥ - F A enfR AR h2 AH S RS e (Hoi,
2002) - 4aipl g BERPFIFF O AR o Ra Rk LanflE S G
LML R AR IHES C BARAE T € R4 (MR 2010) FI AT R

PSR §HPF REE
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§$i§$ﬁ$1%’%@$%@—%ﬁ’4m&#7&& AR 0 R ATE
SRR R A AL s AL R T o
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Fl R engf B F ARSI F L penlfpd o A A AHRE S -
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oo 20 K #3200 % A AED ARG 90%K 2 X BB g 40 &

FRFSF 2002 #4cg g A 18 g » @7 £ LA EP 4188
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PRt f e LT Mpenip 60 B 2 LRI RREIFEIP T LTERES
TR A BALPRE PR SRR R AR LR R e R
P S RAE RIBG U THRATEE T PRIBR T AT
FEERASFEWEES T3 {8 mﬁ?‘ % & - 2000 E {8 2 i 4 g % PRI (culture
ecosystem service ) iE iy HEFPEHER ¢ THAY G ~FE W
& fr# v 0 & (Chanetal,2012) > %@ p mA g 5 f P30 540§ Rk ikeh
v AR H - bR R A BB A R TS Y L AL
SRS A2 AN K PR R MR LF L L8 0
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