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P S ARG B WG MR 21 44 5% (TUCN Red List) F1E BRI (BirdLife International ) 728 $¥E
JE, MR IFIEFLH 1988 4EH 2023 ELL R A (1) ERROK SRR, Wifa S5 ARSI (2)
RN S DRI A R F 32 R I B (3) ORI = EA IR &5 (4) 383d Google A AR
R ARG A G SCE MR AR SRER: (1D HATIAE 254 FIOKRS, 33 44
HROZBUDEAR S 7 PN 18 B, SZEUMIRNEL L AR C AR LA B LBl e 3.4% BT &
7.0%. (2) W FESEMAALZIME 040 T 83 Fly 93 RN 56 FHKA LY, SZEUMIRN & EL 2 519 12.0%-
6.4%- 5.3%. AEPNFERM A4 T 36 FAT 11 MR, MHiEA 2 F. (3D fbFEYEE
PR FH DL B SBOR A S (1 B R R . (4) FER R BN S04 605 1024 /i, WS T
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Abstract: [Objectives] Woodpeckers, important primary cavity excavators and controllers of wood borers,

are highly dependent on forests. They are regarded both as umbrella species and indicator species in the forest
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ecosystem, and have important conservation and ecological-research significance. With a high dependence on
forests, woodpecker populations are very sensitive to the changes in forest cover. Since the 20™ century, global
forest habitats for woodpeckers have been dramatically reduced and fragmented with the widespread changes
in land use, threatening the survival and reproduction of this group. This study aimed to explore patterns of
extinction risk and research status of woodpeckers and to lay a foundation for further woodpecker
conservation and research. [Methods] We searched the IUCN Red List and BirdLife International online
database, 1988 - 2023, to extract data on global changes in the number of woodpecker species and their threat
levels; continent-by-continent numbers of woodpecker species and proportions of threatened species; and the
major factors threatening the survival of worldwide woodpeckers. Using Google Scholar and online databases,
we also collected and categorized the subjects of woodpecker-related articles. [Results] From 1988 to 2023,
the number of threatened woodpecker species has increased each year, some species have increased their
threat levels, and population trends have also declined. There are 254 species of woodpeckers worldwide. In
the past 33 years, the number of threatened species increased from 7 to 18, and the proportion of species
threatened increased from 3.4% to 7.0% (Table 1). Of the 18 threatened woodpecker species, 16 experienced
population decrease, only 1 threatened species has stable population (Table 2). There are 83 species of
woodpeckers in Asia, of which 12.0% are threatened, the highest proportion among all continents. There are
93 species of woodpeckers in South America, of which 6.4% are threatened. There are 56 species of
woodpeckers in North America, of which 5.3% are threatened (Table 3). There are currently no threatened
species in Africa and Europe, with 36 and 11 woodpecker species, respectively. Agriculture, biological
resource use (wood harvesting and hunting), and grazing are the major threats to woodpeckers (Fig. 1). A total
of 1 024 articles were searched, involving 140 species of woodpeckers. Since 2001, the number of articles on
woodpeckers has rapidly increased. From 2011 to 2020, the number of articles was the highest, with a total of
340 (Fig. 2). Leuconotopicus borealis was the most studied species (162 articles), followed by Dendrocopos
major (120 articles) (Table 4). The research primarily focused on nesting (129 articles), habitat selection (122
articles), foraging behavior (112 articles), reproductive behavior (99 articles), and population status (66
articles), among other ecological aspects (Table 5). [Conclusion] Recent studies provide a basis for the
accumulation of biological and ecological knowledge regarding woodpeckers. However, there are still many
species have not been studied, attention should be paid to ecological studies to determine their habitat needs.
In the context of global climate change and the rapid loss of biodiversity, more extensive and in-depth
research is needed. Our study comprehensively analyzed the conservation and research status of woodpeckers
worldwide, provided a reference for subsequent woodpecker research and conservation.
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VI BRI AR B VS (Osiejuk 1998,
Zhu et al. 2012, Thompson et al. 2014), BA
RN SR AR OBy E AR, DRI R A 4553
oo UK, R E N ARRAE R AR R Y R
(Mikusinski et al. 2001). [R]i}, BKA S7ER I
RS, Bl G I SOV 2 oAl N L )
YRR TR AN E AR, ERNES RS
R AR =P R Cumbrella species) Y £ 4
(Virkkala 2006, Martin 2015), {3 AR
BRI EEE PR (Drever et al. 2008),
WA R, BOK S A G B BUR 54t
PR, XEEESOEAM, EARME T
PR ¥EEEEER (Jackson 1977, Conner
etal. 1981, 1982, Jusino etal. 2016),

U NI R Y SN AP O3/ S - 1K - S S Ay
s, S5H/RMRAEHEZT MR
(Mikusifski 2006). FH A S5 SR AR AR
S )3 R AN Bk 2 B SR BUSOR S TR A
(I ARARN Bt D, i FE A A A AT
YRTEERVEE N 22 FPBOK S 4T IEfE (Near
Threatened) ARZS, 18 PR AL T 52 B i[RI
55 f& (Vulnerable, VU). Jiif&. (Endangered, EN)
F#}% f& (Critically Endangered, CR) JIRZS (TUCN
2021). A LM RS AR R 22l K
“, NG FEEAS (Campephilus principalis)
(Collins 2018) . F %= K $hi## & (Colaptes
oceanicus) 1~ 2013 4 K IMHA AT, 2014 -0
i K4, AT RES BT AN PR 3= A0 L st i)
E ) (Cedrus deodara) FlEEA# (Trachycarpus
fortune) FI9RD, BLAAMRYIFPAITE S+ S 5L
) (IUCN 2021). ASCHIHMBIFET, FHAEL
TR, BR 74 BRI 5 W50 16 IR J FL IR A
M TR REOR ST EE NS SkE,
WP I IS KR S BRI ST MRS, A RS
SEEFORAE D) 2 RE M O A B 5 A

1 MEETE

11 BARSHPHEERZNRBEES
AR 15 (R A LR Bdl SR T 57 B AR O

PEEBE AL 4 (TUCN Red List) A1
[E 2B (BirdLife International) FE8E KA
77955 . (BirdLife International 2018)

1988 AR 5 5 AR R4 BX R PR AE ) M 4L £
#5% TUCN Red List 5 X PPAEMOR 5 (114 f5 55
G, AHEFLLAM N SAE TUCN Red List B 7
MG Chttps://www. iucnredlist.org) i =K A 5
Wil S SRR R 35, BB HH 2 B ) P B
THR AR MR &R b 52 g A &7 O A 44 P Fb
(named species) FLILLHY, B NBA 14
ek, PGl 1988 EH 2023 4ElH], 2K
JoIR VK AR 5 11 00 9 5 2 A8 Ak R A B S 3 AR AL
15 0 o
1.2 & RMZEE AR S P75 LB

FERS RO 1 U0 6 55 R TR I, 1 s P
A WA YA 5 A . KPR AR 30 K
Hh % % % (GlobeLand30) U4 45 45 1 i
B Rk S BB, R ovE R, dbsE
P P FEPANER PN Chttp:/globeland30
org/), VHEEEAN K YN SZ B Fir o EL AT
13 HHIEARSHBEER

H1 T IUCN ZLt 4 5 RIF(ETEfE (Least
Concern) WA FEEHZ, PILAH 7L
il fa S 2 B S 1 EE R . TUCN
Red List PFA& FIEUE R G4E: £l CRAVHE
Mo, FRAERE . SOl AWEIEFIH R
£ B8 WD BEIEAE T CREURAE = AR
KA FFKAD  BIR R G ORFNERIE K HD
Tl (A BB SR CBEH KA
M BKEED L SRR NAR (R A TEIEA
MR o i (RDLIFR .
L DR NN SR I ONE YN 2 1 a7
iF s AT G AARE D BT A (AR
RO A AD B -
14 BASHFRIVR

DL S “&)” “Picidae” “woodpecker”
“wryneck” “piculet” “flameback” “yellownape”
“sapsucker” “flicker” MK %W AR S H2ELER
KA1, LA Google Scholar 2RI R 51 A+,
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GLEHEEFAR. PHEEIM. Web of Science.
Elsevier ScienceDirect # T %#% 7 . SpringerLINK
A% YR % Wiley Online Library iX £5i8 3%
P, RMBEARERGH & E, R R
BIRER G, HHERAALR . BUFRE . B
WL FEK SR, AR B AR T AR
Zend [FAT VR A AT 78 S0 = o T 225 SR
[l A0 5] R 2R, Abh e 4% 2R 5] EER AT )
B, I S SCE AR, R SO R 7T
T TR o 5 bn A A WA AR I AL 2R
Yok, W B S ok T2 R TR
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TR, EH R CEE LR
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DY LEARGHCE, REEER G
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21 BAREHifEHEs
WA S Fh B AW AR AL, I\ 1988 HE(204

FlD #2023 4 (254 B HHNT 50 A BOK
SR Z YRR 7 Rl (3.4%) HEKF] 18
F(7.0%) (& 1),

& TUCN Red List [iFfh, HATILA 18
FREA B AT 52 bR A, e, 10 FioA 5
fad, 5FoRMIEg, 3 MO E (k2.
8 FhEA & S Jf Bl I 0L, I — B A
T2 IR « Horp 2 F, # IRBKOK & (Celeus
obrieni) 7E 2007 4 KW (Pinheiro et al.
2008), FEHEERBKA Y (Picoides ramsayi)
7E 2000 FE4E K I (Winkler et al. 2002), Kt
IUCN Red List 1988 £, 1994 4F., 2000 4F
2004 FHILFE AR (not recognized) .
6 FHTE 2014 S5 FAF, 2014 3] 2017 &
TP fE S AR R AR, KRR B %L
PE U EATT 2014 F 2 1 W6 S5 g A G Ol .
1E 1988 “FZ Hi iR A 13 MR S, 5 Fh
WK 5 55 20 HH AN 52 B b ot 2 52 U IR S, 2
2 MRS N A Z By, 5 M — BT
SRS, 1 B IR ST B 2 R T
Feomiife (R 2). 18 MZlhEA S 16
FhORAEFIEEZIR, | MR E, 1AM

(£ 2.

F 1 1988 £ 2023 {FAE A LR i B WM B L FEEREML
Tablel Number of named species and changes of threatened status between 1988 and 2023

HEJF Year

1988 1994 2000 2004 2008 2012 2014 2015 2017 2023

Ly 4 IR 41 Named species

T f&Fh ki b Proportion of Least Concern species (%)

I f&EFf & L Proportion of Near Threatened species (%)

5y fE % 5 L Proportion of Vulnerable species (%)

WSEYFh 5 L Proportion of Endangered species (%)

W feFh & b Proportion of Critically Endangered species (%)
A 5 B Proportion of threatened species (%)

K LANFPEL Extinct species

5 EE AV B I i) 52 )8 0 Fh 4L Increased number of threatened species

204 216 216 216 218 219 254 254 254 254
91.7 89.8 89.8 894 889 873 827 819 815 839
49 65 56 65 65 68 94 137 141 126
00 14 28 28 28 32 35 35 35 39
00 09 05 00 00 14 24 24 24 19
00 14 14 14 18 14 12 12 12 12

34 37 46 41 46 59 70 70 70 70




<136+ 242 & Chinese Journal of Zoology

59 %

22 FRMZEREA LD LB

WK A 1 53 A e 22 B R IIE RS9 (93 Fif),
KGRI (83 F), 43 e /b [ R KR

(11 F)o SZEUBBOR LW Fh b b foe e 12 T

M (12.0%),

B

K2 ZEEAR S YR R B S R AR RS B2 AL

Table2 Changesof threat levelsand tendency of threatened Woodpecker species

HIREFEEM (6.4%), JEPHIAN
MHTE B R (£ 3).

PyFh Species R Your ﬂ].ﬁ%%\
1988 1994 2000 2004 2008 2012 2014 2015 2017 2023 Population tendency

2 5% K 1% Dryocopus hodgei LC NT NT NT NT NT NT NT NT VU %558 Decrease
KIKE A Mulleripicus pulverulentus LC LC LC LC LC VU VU VU VU VU iR Decrease
A S W% A 5 Picumnus spil ogaster LC LC LC LC LC VU VU VU VU VU iR Decrease
CLPHE R A 2 P varzeae LC LC LC LC LC EN EN EN EN EN  F4% Stable

kil 42 F XA & Dendropicos dorae NT NT VU VU VU VU VU VU VU NT IEiR Decrease
BEA WK A S P. steindachneri NT NT VU VU VU EN EN EN EN EN %R Decrease
LIFEEE AL, Picus rabieri T VU NI NT NT NT NT NT NT NT %l Decrease
415 A 1% Leuconotopicus borealis T VU VU VU VU VU NI NT NT NT %18 Decrease
e LRI AR S Picoides ramsayi NR NR VU VU VU VU VU VU VU VU iR Decrease
L% A 2 Hylatomus galeatus T EN VU VU VU VU VU VU VU VU iR Decrease
L M#E Colaptes fernandinae T EN EN EN VU VU VU VU VU VU #£iB Decrease
# I AL Celeus obrieni NR NR NR NR CR EN EN EN EN VU  %B Decrease
WA & Campephilusimperialis T CR CR CR CR CR CR CR CR CR R %N Unknown
RFGEAR L C. principalis T CR CR CR CR CR CR CR CR CR I8 Decrease
4K 2 Dendrocopos noguchii T CR CR CR CR CR CR CR CR CR iR Decrease
K6 BB A 1 Celeus tinnunculus VU VU VU VU iR Decrease
JINIE 4= T B K & Chrysocol aptes strictus VU VU VU VU %38 Decrease
B 5K S M. fuliginosus VU VU VU VU iR Decrease
213k 4T A Y C. erythrocephalus EN EN EN EN #£iB Decrease
64T A C. xanthocephalus EN EN EN EN IEiR Decrease
R B AR & Meiglyptes tristis EN EN EN EN IEiR Decrease

T. SZEEE, T RS G R GRYBRBa AN (O A4 S48 I AR

YIFh 2B NR. R NT. /@ VU, 5fE; EN. #ifa; CR. #fE.
T. Threatened, T is the status of species given by the IUCN Red List, which does not have a detailed threat status due to the lack of early

T F R S = B VR E S T RO

data, and T only shows species that are threatened; NR. Not Recognized; NT. Near Threatened; VU. Vulnerable; EN. Endangered; CR. Critically

Endangered.

3 BRI TR LY

Table3 Number of Near Threatened and threatened Woodpecker speciesin different continents

T Asia  FI3EIH South America b3 North America JEHH Africa KX Europe
SFNEL Species 83 93 56 36 11
I &I EL Near Threatened species 9 9 3 3 0
JEfEWFH 5 B Proportion of Near Threatened species (%) 10.8 9.6 53 8.3 0.0
IR EL Threatened species 10 6 3 0 0
2RI EL 5 EE Proportion of threatened species (%) 12.0 6.4 53 0.0 0.0

HI T B R S ES N A, B AR & AR T 254 Fir

Due to the transcontinental distribution of some woodpeckers, the total number of woodpecker species on each continent is greater than

254.
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23 BASBHBEBEER

LG S B 40 MRS, 37 SISO R 10 A (& D mERdh
FESER ZOARN (92.5%), 35 Rz RI4EY) & ITUCN Red List PFENKLIRE, HK
TURA B (87.5%). AMLAVEYBHEA  BRFENEM TR ORMEED Moy
PR AR LRSS 13 FAS AR,

LT GEAR S Campephilus principalis CR
AL C. imperialis CR
KPR AL, Celeus tinnunculus VU
T EBFNBE Colaptes fernandinae VU

ST AL Chrysocolaptes xanthocephalus EN

YFh Species

L& BHAKLE C. erythrocephalus EN
JNEEEFE AR C. strictus VU
HREAL Celeus obrieni VU
WERBKA L, Dendrocopos noguchii CR
FIHI{ABA S Dendropicos dorae NT
WK A, Hylatomus galeatus VU

Z I AR S Picumnus nebulosus NT
B BB AR S Dryocopus hodgei VU
HB®A S Piculus aurulentus NT
TR A S, Leuconotopicus borealis NT
HIERIK A Meiglyptes tristis EN
MEEARE Mulleripicus fuliginosus VU
B K, M. funebris NT

FER BRI AR, Picoides ramsayi VU
AR A S Picumnus fulvescens NT
RIEEA S Campephilus splendens NT
MEBIKAKY Hylatomus schulzii NT
FBUKAKR Y, Veniliornis chocoensis NT
PEME =R AR S Dinopium everetti NT
5 =B S D. rafflesii NT
HEHPER AR Meiglyptes tukki NT
PEMELRBKAK S Chrysophlegma humii NT
JUHEE KA LY C. mentale NT

MK KL Geocolaptes olivaceus NT

LI FFE AR Picus rabieri NT

T VEREHRAR Y P. dedemi NT
PERIIER AR Y Picumnus steindachneri EN
EFAIEK K 5 P. varzeae EN

HIE IR K & P. spilogaster VU
JEJRZ/RE AR Campephilus gayaquilensis NT
HAEBAR Y Campethera notata NT
HHEA Y Celeus torquatus NT
FiBRE A S Dendrocopos owstoni NT
WK S Dendropicos stierlingi NT
KIKEAR L Mulleripicus pulverulentus VU

ZENGEIRAE R (32.5%). HARIBERER

AG BR NS RI EP CC UC DI ES HA GE
T EHSEF ZE Major threat factor

Bl HHNEfESRZEMEASKBUERE R
Fig.1 Major threat factor of Near Threatened and threatened Woodpecker species

TG R R K B A B R B G AP 20 (0 42 5 (http://www.iucnredlist.org). NT. 3Tf&; VU. %f&; EN. #if&; CR. Hf&. AG.
folFiE; BR. AEMIVHEFI; NS, HARRSZAL; RL EEEMW; EP. fEJiA = CC. SM®4Efk; ES. JMR¥F; DL %W UC. I
WY HA. ANiES); GE. HUf Fi4E

Threat factors data from the IUCN Red List (http://www.iucnredlist.org). NT. Near Threatened; VU. Vulnerable; EN. Endangered; CR. Critically

Endangered. AG. Agriculture; BR. Biological resource use; NS. Natural system modifications; RI. Road impact; EP. Energy production; CC.

Climate change; ES. Exotic species; DI. Disease; UC. Urban construction; HA. Human activity; GE. Geological events
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24 BEAEHAIR
M 1880 4G, #bEE| 2023 46 H, 4t
TR R TR CESL 1024 fH. A
1880 4% 2020 AR AF 10 4R R KA L5
HEEIIEL 2001 FHE, BOR S CEHE
N (B 2). 2011 45 2020 F X FEHE
%, it 340 R UG 2001 F 2 2010 4,
L1288 s 1881 4E & 1960 X 80 #[A], 1X
H 25 b o ERFIA R TS, W H T EY)
TR VR AT K 19 (Leuconotopicus borealis)
(162 7)) KRIEMA Y (Dendrocopos major)
(120 ) KB AL (L. villosus) (65 F)-
Jb3# & (Colaptesauratus) (65 ). K
K (P arcticus) (59 i) FBREAS (D.
medius) (57 f&) MIbEEBOKR S (Dryocopus
pileatus) (51 4%) & (R 4). WA EMEE N
BAH AT (129 58D AR PRI 7T (122 5
WEAT AR (112 B BHEAT AT (99
R FREEIRER (66 B MRIHFFR (49

WL e (42 D ME BEAERF R (38
B AEBEEEME (39 B MR EAEWR
(23 5) & (K 5),

R E Number of papers
S [ N N W
(=3 W (=3 W (=3
(=] (=] (=] (=] (=]

W
(=]
T

oL
1880 1900 1920 1940 1960 1980 2000
4F Year

Bl 2 1880 E 2023 {E A R ZKIEARSHA L EHE
Fig.2 Thenumber of articles on Woodpeckers
published between 1880 and 2023

F 4 1880 Z 2023 £F R L EFEH 4 AT 30 KA LYFh
Table4 Top 30 Woodpecker species by number of articles between 1830 and 2023

Yrfh NEHE
Species Number of articles
2L TN A Leuconotopicus borealis 162
KBEE A & Dendrocopos major 120
KB A S L. villosus 65
Jb#M# ! Colaptes auratus 65
A = H¥K & Picoides arcticus 59
FHEE A S D. medius 57
Jb3 KA % Hylatomus pileatus 51
= HHEA S P tridactylus 51
2K A 2 P. pubescens 49
1 R A Melaner pes formicivorus 49
213K A S M. erythrocephal us 46
NGB AR 5 D. minor 40
KA S Dryocopus martius 39
1 % A % Dendrocopos leucotos 38

G I K & Campephilus principalis 31

Yk KR
Species Number of articles
HEIE A S Sphyrapicus varius 29
WG A 5 Picus canus 29
F13k% K & Picoides albolarvatus 29
ZLIRATEA L S nuchalis 28
ZLIERA S M. carolinus 26
AR A D. syriacus 24
S[H =HEA S P dorsalis 23
PRRLZREA S Picus viridis 20
TR IEKA % C. magellanicus 20
JER IR T A 1 S thyroideus 14
HIRIEA S M. lewis 12
I &} Jynx torquilla 10
ZLR A S, ruber 10
i $MBE Colaptes campestris 9
KIKWE A Mulleripicus pulverulentus 9
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R 5 1880 % 2023 FFHHA SH FLHAFPI L LB X ELE
Table5 Number of articleson different subject in woodpecker studies between 1880 and 2023
WL WA i EHR
Subject Number of articles Subject Number of articles
HFFC Nest 129 W 7R Technique 19
A 455 1% 4% Habitat selection 122 FEEHFAE Vocal 16
X417 N Forage 112 A 4% 4 Life history 14
Z5H4T 4 Reproduction 99 A% Ecology 14
RO Population 66 ¥4 I Parasites 14
PFh £ Conservation 49 W) Z FEPE Biodiversity 12
4341tk Record 42 fift % Anatomy 12
A 1% F 3 Habitat management 39 WL 45 ) Genetic structure 12
i8] EAF Inter-specific interaction 38 2538 Review 11
F' P EAE Intro-specific interaction 23 43 94%# Taxonomy 9
W R F 2 Phylogeography 21 4L Evolution 8
KK FG Fire 21 445 ) 7 Behaviour 7
HLI#H & Nest predation 21 2R AL R 41 Mitochondrial genomes 7
W Biological control 20 HAth Other 56

WA R S F R 54 ke, 5
Fr e b it 78 S0 S 5.3%. o, ik 5 A
KEWA Th, E10ERKRNE 16 k. B
T2 M A RBEERARY (21 F. i
1 EENFENEK GG AMEEIT N
CPf3% 1).2021 4F 0 [B [B 5 5 AR 37 B A 3))
Yy s 7 B OKR & ( Dendrocopos
leucopterus). —BEHA S (P. tridactylus) %
T MRS, RE K ZHE SR E ).
Hod, KA (Chrysophlegma
flavinucha) # H [E ¥ Fh 21 8 42 5 B fa )
Fil (£ 6),

3 e
31 AERBOR S P 5o

BE & AT R AR &, RTEOR 543
KA FCIBRHETRN , Tt 4 WK & W Fh BOZ A
Hahn. M 1988 4EF] 2023 4, ZEMEA LY
FEOR I, — MR e SR BT,
PR R . AEAERNZE, ZE
WA S WA 38 n, AN B 1 IOR S 785

#6 TEEERIVLEELEFHER _REN
Sl N B Y ERE
Table6 Thestatusand number of article of
woodpecker s under national second-class protection
in the Red List of China’s Vertebrates

rfh o 5
. umber
Species Threat status
of papers
. ©
AL, 0 iIT f& Near Threatened, NT
Dendrocopos |eucopterus
ESEIRU o N
Picoides tridactylus 51 JEf& Least Concern, LC
i B K 1 X
HIER éﬁi 5 . 4 JIT f& Near Threatened, NT
Dryocopus javensis
KA S D. martius 39 Jof& Least Concern, LC
R FREF AL .
Chrysophlegma flavinucha 3 #f& Endangered, EN
ﬁ?f@ A 4 £ f& Near Threatened, NT
Picus chlorolophus
ZLHEEAR S P rabieri 1 H ik = Data Deficient, DD
RIREA

Al .
Mulleripicus pulverulentus ? H#i5hZ Data Deficient, DD

Wgse, WA T AT YIRA R
IRy T SEAER R WTEOR S R UG S
FATELE T 52 BRI A 24 Oy A OR 5
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VIFEIEL . SZ U A S EOE I T 11 B,
LAl BT T 5.4%. % BB AS (D. hodgei)-.
KKK AL, (Mulleripicus pulverulentus). &
WE A S (Picumnus spilogaster ) A1 E2 75 4 5K
K (P varzeae) 4 it BH GGk T+ 4552 UK
Ao #R4E TUCN Red List HXFix 4 FHBKA 511
B R R IR R, BEE ANRRE, SR,
POl =GRk, DL RIREIR TR, BUiE
(NSO PSS =ik 27 ) 1) PSS 7/ Eb TN e 3 )
FhE Chttps://www.iucnredlist.org) .
32 EIFZBEMWEARLZ MR

JUTA R 55 1) X St A OR S 727,
WK L (R WA = 5 B 5 AR AT i R B A %
(Ilsee et al. 2017). ZERBA LEEF A 7L
FYNFLEIM, B AT 43R 2D, BV TR
M1 - 2t B 240 R R =g EE 31 4 (MIikussinski et
al. 1998) LUK WM AR X B8/ X I AR - 72
2014 FEHRAI 6 FhZ BB S, A 5 F
SIARAENEIN, X — e L b U5 B st b DO AR
LR DRI o [RIB SEI 1 52 B AR &
I ERZ, SRR A
TR RZAT R, HEiARE A K
JRIIE, FRARERARGEGE, DRI R & 38 R A
SHh A% KBRS 2 AT B2 (Miettinen
etal. 2011, Ilsge et al. 2017, Vergara-Tabares
etal. 2018). JLIK, FERMAIBRMIAREN
J%# (Pahari et al. 1999, Fearnside 2005,
Mikusifiski 2006) . X3 —HAUESE 74k 54:7)
FRFIH ORI A S 3 EH G
HE
33 BALHIEEE

ANV F 2 T ARMOK AR AR A, FE AR AL,
WK & (1) A 55 SRR R, 3 OOR S AV 24
P13 2% (Bancroft et al. 1995, Mikusinski et al.
1998) A=W TE YR A FH S e 17 N N BA 1 (1 4
PRI AR ZLIRAIFI A (Taylor et al. 1999).
RAGEAKSIE 19 LR N RERLE K FE
FREFEEDUR N . BR RS ORI %
KID) AT S5 e Bl AR R AR . T R

BIAR. WL ARG EH RIS, WA SE
BRI R, ORI AR S A
(Jackson 1977, Mikusinski 2006). #hsR4Fk
MNRERIE N TR S HIFET R T E . MEEK
K1 (Dendrocopos noguchii) 2 #|E 4 (Felis
catus) ATE[1E /Nl i ( Her pestes auropunctatus)
A RNRE W R, T EOL R SR D>
(Yagihashi et al. 2021),

34 BASHFTIR

BIR T R AR R 45 R A s,
TEFRATT I 4 SR T AR B 08 s A SRR 5 4 i (1)
B FEIAR o Aor 2R B A SRR S A S &
ZENT 5T RIWF, BT 140 FiEA
5, HiE—FRMARIE K X UL S
W FEAANGE 7873, B2 DRI T4k T2 FDIRAES
W TT R 2 & T 2 AR, X O AT A
B HITBAS 55K RGIEAAAEFU, X
WA TT, A B T3RATNZ 71 1 AR
BIX—KHF. M2 T, KRB LT
WA & (R 9 S B A OR S 2 o 5L IR T
AT KD 5 2 ol AL A AR AR rpof i L LR
WEZHIEA S (F4EHI% 1992, Michalek et
al. 2003, ZLTBOA & 56 (5 2K 7 1 A FA IR
WA, AR ARGV — B4 3% E U
Frirdr, 23 7 —EREM (Walters 1991,
Thapa et al. 2016,

ZRRGE, BRSO E 2 RS
T AEBERE. WEATA. BIEAT AR
ROLEIERIAE ST .. B R EE AR Y
FEHEAFAE . X AR R R S AR R
4t 1)1 F (Martin et al. 1999, Wan et al. 2008,
Pakkala et al. 2018) . AESGEFM A K EEHNE
NEARGES) (R B i AEBRAE
(Ciudad et al. 2009, Figarski et al. 2018). HX
BAT NI F LT AR 5 B A B B &
F AR A P B 7T (Villard et al. 1993, Versluijs
et al. 2020). FHAT MBI FEX AL K&
VRS S5 R V) AT 9T (Rossmanith et al.
2007, Koenig et al. 2018). Fi#ERILHT I 3 E
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IR AR S (P A AN B S AT R A A A
(Kosinski et al. 2020).

TR S AR 22 I, A A E
(It FEA B . Virkkala (2006) $8H, XA L
(R FE AL A AR A A5 B A, A HE
SHABYIMHIBE R, LLEO AR U 1 AR 8
4Tk (Virkkala 2006) . WA S 1E A7) 5 4L
2#874 (primary cavity excavators), NVFZIX
A% (secondary cavity users), WI/NEH
Hezh W, $RHE T e, BT AR E 0t 7
(Lorenz et al. 2015, Martin 2015). [tz 4b,
WA 15 9 2 AR bR b 5 28 22 R 1 1) B B4R A
Mikusinski (2006) B FEH2H, AR L, Z2 BEEFA
RE LRI FEE R MARKES. B
INEZE R, BORSEMARIZET s HEN
fEREMER (Mikusifski 2006, BA i B &
B BAEREEE (Jackson 1977), iXLBEFHAL
B ERBIRI i, B EIAE T 4B T R
HEZHARIMTE ;. BOR SELR RS
5 BN, DL E AR & I SRR
35 BARLGRY

1991 £ Walters &3 | K THAR L LRI 1)
SE . 1989 A K FRBOR 5K 2 78 i g 4
17, %2020 2547 T 8 IR (Robles et
al. 2014, Walters et al. 2020). EIRITHK A (1)
WAL 2 , (B Fh 7 76 R8BIt i AN
H il 32 [ o8 SRy E R S (9, X HAR
R FAIF LM fG S O —2eAH Kk F (Ligon
1986 , Wesotowski 1995 ,
Skierczynska et al. 2009, Lammertink 2014 ),

X T 52 UK & (R R, N AR
FEAT, DARE HAEBE R R . AR R IOR
ZI SN E S 0 EEZJE (Smith 2007,
Czeszczewik et al. 2013 ). TEXT ARAMRAE W) TR K
BRI, ST SR AS LR B . Nappi 55
(2015) R R ZHBAR SPF IR, AMX
i S ORAP O HAR L R B B R SR B, I8
T B R AE AR B SO R ORE SER (1) T AE B
Ao HETEIIEEN, A 3 MBS LT G

et al Stachura-

R, MPEEBEAY ., A HRBOR SN B Y
(Campephilusimperialis), ‘132 E& . 4
WIRIERIH . Ak ANNTEShESUE R R R
M. H AT 3 PR SRS ERE, FE
ZISEEORY,  An7E HOE AR B AR X
SRR (LA 80> N3 DD ik
S, B KRR B MRS HA S b i A= 2
FEPE. X 3 PR e P e ARy b#)E T R
KRG, FK#EE 40 cm, HERSPIHEE K.
T IXRYFE R AR L1k, AKX
KEFMSIRFRGWEMFTF R, FEERS
ZHE M (Mikusinski 2006). TEFRMEEEH,
TRNE R KBRS AN .
36 HEEAKILHGE ST AR

RE A 29 AL, H i E A X BAR
Bt ricl, FRES T LA S, W
KPR 5 55 (B AET5E 1992, HAT4E 2018).
FEW RN BEF TEA ST AMEH
TR X TR S R 5 Wi 2 p Tt 2L
FRE, XEEANEA GRS ERA
WS, WG ER L A s, K
WA S 4 5 S Fl, (R LR ) L
WA, IR A 3 P A E AR S |
B KLY (D, javensis) A8 i K AR 1S
(Picus chlorolophus) (M7t iR /. FAl Tz
W ARSI AR B fE S e R, B
AR SR AU R 2R, R A R ORI it

FT LB, FRATTRENF,  nsREOR 21
WS ORY, R M ORI 8, PHIEBOK
S a5k, TR AT 52 U
Vb TS R . R B ] R ™
R IR AR, SOERME R, g Ar
KRB RAE, EEEARSERKESR
G E AR, B ATTRBOR 2 AR 2
PERTIAIR.
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