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Abstract: The foraging preferences of lesser spotted woodpeckers (Dryobates minor) was investigated in the National
Field Scientific Observation and Research Station of Maoershan Forest Ecosystem in Heilongjiang Province during March to
June 2022. We tracked lesser spotted woodpecker by using quadrat combined with transect method and radio tracking tech-
nology. Foraging tree characteristics and foraging habitat preferences of lesser spotted woodpeckers were analyzed by Bai-
ley’s method based on utilization-availability method. The main factors influencing their choices of foraging tree and forag-
ing habitat were analyzed by principal component analysis. The differences of sexes in foraging behavior and main influen-
tial factors of foraging selection were explored by Fisher’s exact test, Mann-Whitney U test and Kendall’ s tau-b correlation
analysis. The results are as follows. Lesser spotted woodpeckers preferred pecking on branches of the upper canopy of
standing trees for a short time. The wood density, height of foraging trees, slope degree, dominant species, nearest dis-
tance of human disturbance, and the mean tree height in quadrat are the main factors affecting the selection of foraging
trees and foraging habitats for lesser spotted woodpeckers. Both males and females preferred to forage on habitats with
moderate density and trees of about 15 m height. They selected flat slope area as preferred foraging habitat. They pre-
ferred to foraging in the forest with Ulmus davidiana var. japonica or Juglans mandshurica as the dominant species, average

tree height of 13 m, and near human disturbance. Compared with females, males also preferred to forage on habitats with

low density and trees of 3-5 m height.
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Tab. 1 24 data factors

251 RN S ii3a
Factor class Factor name Factor description
B 5 3 Foraging type Tk W PR R A
WA R Foraging site WA 3 R 57 AT

o N
EX@WT%JH% IR R 44 Foraging height groups
Foraging behavior factor

HUE 55 ¥ Foraging height

PR HTHK Single foraging duration

Fie WCEE v U AR Y v B ) AR R 3 < 96E 22 (0. 8~1..0) | 3B (>
0. 6~0.8) \H_EF#(>0. 4~0. 6) H FHB(>0. 2~0. 4) , F&B(0~0. 2)

ST A AL 0 4 TR 140 3 JE (m)
TEFRRA ) E ] — R 7 AR A K (min)

P Fh 2 Foraging tree species

BB AR

Foraging tree feature

BUEMPIRE Foraging tree state
U4 155 BE Foraging tree height
HUEM 4% Foraging tree DBH

8 (Artemisia spp. ) FARE . BZMI(Salix pierotii) Z= 55T & M
LT IR VK2 (Abies nephrolepis) (52 A%k K AN 74 142

TENEAR CEREA Sl FF IR A SRR
I B T ZEAR P 10 R B (m)
BEMBTA 1. 3 m AL AR IR B AR (em)

fEFF Dominant species

FEF Forest type

i 17] Slope aspect

¥ Slope degree
g A T

Foraging habitat factor

WK Altitude

REJT WA 5 Mean tree height in quadrat
FEJT IR F-14 4% Mean DBH in quadrat
ST AR Live wood density
AR Semi-dead wood density

i FF% 3 Snag density

IR Log density

R % Wood density

AR Crown density

AT /K PR Nearest water distance

I A TR 25 Nearest human disturbance distance
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Tab. 2 Characteristics of preferred foraging behavior factors and ratio of each factor levels in both sexes of lesser spotted woodpeckers

15 R 7K BFAE S (%) HEME(%) I (%) Fisher” s 5 A K6 56
Behavior factor Factors level Factor level ratio  Male(n=83) Female(n=51) Fisher’s exact test
12K Pecking 47.8 44.58 52.94
- Wi Drilling 23.1 28.92 13.73
H:Xﬁﬁlk 6.323,df=3 0. 080
Foraging type YU Stripping bark 26.9 22.89 33.33
W1 Sucking 2.2 3.61 0
A% Branch 68.7 65. 06 74.51
EXQ#MM 1 Trunk 26.9 27.71 25.49 4.052,df=2 0.124
Foraging site
AH AL HFT Stems of dead herbaceous plant 4.5 7.23 0
5t )2 Canopy 33.6 37.35 27.45
3 Top 21.6 26.51 13.73
=Y
B&g.mr; ”\ i rh 1B Middle upper 24.6 9.64 49.02 30.817,df=4  <0.001
Foraging height group
IR HR Middle lower 7.5 7.23 7.84
T #6 Bottom 12.7 19. 28 1. 96

INBEOR S B S 2 0. 1~14. 5 m,SEXME R AR BUE BT R 0. 05~34. 87 min, “F3E H (3. 51+
(7.324. 4)m, T IFAEZ) 10. 0 m A 75 FEHCE (B 1A) . 4. 69)min, FURIETE HZHE 9 min NEEHE (K11B)

J/m Foraging height

B
~

B J5 Foraging quadrat

FAYRECE T K /min Single foraging duration

5r

301

251

20

15

10|

B #J5 Foraging quadrat

WIS STAREA 1 UARES , PIvERICE R, Z=-1. 318, U=1 830. 0, p=0. 188; Witk AR K, Z=-1.356, U=1 820. 5, p=0. 175,
Mann-Whitney U test. Intersexual foraging height, Z=-1.318, U=1, 830.0, p=0. 188. Intersexual single foraging duration, Z=-1.356, U=

1,820.5, p=0. 175.

E1 MREBEAEHERESEES 2R K(n=134)

Fig. 1 Foraging height and single foraging duration of lesser spotted woodpeckers (n=134)
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Xif HEZH rh O R ST 25 8 EE R (13,420, 5) m, 4R
HAE 10. 0~20. 0 m, /NBERRKOR 55 OB 1) 7 1 34
B4 (10. 7+5. 3)m, B30 4 7F = £ 24 15. 0 m B4 |
B (F2) . [HHCE Y B4 5 0 BEZE TG I 25 Pk 22
(Z=-0.36,U=13 549,p=0.719) ,

INBERR B 45 5 Y B R R AR HFAE

Tab. 3 Characteristics of preferred foraging tree features of lesser spotted woodpeckers

memp  VRH Bailey”s FHfR
s oyl . 5 .
WA T AT 7K P ~ Observation Bailey s intervals e
Excepted ratio ) .
Plant factor Factors level (n=207) numbers TR R Selectivity
n=
(n=134) Lower limit Upper limit
& Artemisia spp. 0. 082 6 0. 008 0.117 0
HHE Betula platyphylla 0.097 4 0.002 0. 094 -
I M Salix pierotii 0. 068 7 0.011 0. 127 0
7 T4 Syringa reticulata subsp. amurensis 0. 101 17 0. 056 0.224 0
FA Ulmus davidiana var. japonica 0.111 23 0. 088 0.277 0
il K
HX%\M LS . ZIHS Pinus koraiensis 0.058 7 0.011 0.127 0
Foraging tree species
ARk Juglans mandshurica 0.126 30 0.128 0. 336 +
B K2 Abies nephrolepis 0. 029 4 0. 002 0. 094 o
SR Quercus mongolica 0.111 4 0. 002 0. 094 -
JKIMI Fraxinus mandshurica 0.101 4 0. 002 0. 094 -
TEWH Larix gmelinii 0.116 28 0.116 0.319 +
%L Live tree 0.372 95 0.593 0. 801 +
At Semi-dead tree 0. 188 7 0.013 0. 120 -
FEEETNAS ,
HZ%* PR YT Snag 0. 150 24 0. 100 0.276 o
Foraging tree state
fEIR Log 0. 208 2 0. 000 0. 065 -
Al ST T Stems of dead herbaceous plants 0.082 6 0.010 0.110 0
TE: + WFEde; —. BERIEPE; o, BEALAIME. TR
Note: +. Observed usage is significantly higher than expected; —. Observed usage is significantly lower than expected; o. Observed usage in pro-

portion to its availability. The same as below.

25 ok

201

15|

10

¥ /m Foraging tree height

TCEr i

F. BU&#£75 Foraging quadrat (n=134)
C. X} BEEETJT Control quadrat (n=207)

F

C

#ak p<0. 001, PN REA R UKYS , BUET = B2, Z=—4. 305, U=10 050, p<0. 001,
##k - p<0. 001. Mann-Whitney U test. Foraging tree height, Z=-4. 305, U=10,050, p<0. 001.

&2

MEBAEHANSESHRANER

Fig. 2 Comparing foraging tree height of lesser spotted woodpeckers with control quadrat
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3.3 /DBEOR SRR A BE BENUE , B AE N T AT R AR R 5 T A
INBEWCA 5 (i G AE LA TN R IR 9 A AR s AR R A3 ARAE sl AR e 3B Rk B
BB WU R ORE FTR AR A TPt R s A S IR, X A bR AL 3 3R e AR
WX A g O A 5 DREAE LSRR SR A FiOS HA AR AR SR BN BERLA (6 4)
R4 MBS RFHORE EREHE

Tab. 4 Characteristics of preferred foraging habitat factors of lesser spotted woodpeckers

Bailey’s E kR

A b T
T 85 T K E T A X}Q%?%ﬁ( Baileys intervals VEBEE
Habitat fact Factors level Excepted ratio  Observation numbers Selectivit
abitat factor actors leve (n=207) (n=134) TR R Selectivity
Lower limit  Upper limit
%%Tﬁ{%/ﬁ%'ﬁ%% . . 0.082 3 0. 001 0. 083 0
Syringa reticulata subsp. amurensis and Artemisia spp.
F1HE Betula platyphylla 0. 121 16 0. 050 0.215 0
Ftr Ulmus davidiana var. Japonica 0. 130 32 0. 140 0.352 +
ZIH Pinus koraiensis 0. 063 6 0. 008 0.117 0
3 B Juglans mandshurica 0.116 28 0.116 0.319 +
Dominant species B2 Abies nephrolepis 0.034 4 0.002 0.094 0
i Quercus mongolica 0.135 3 0. 001 0.083 -
JK I Fraxinus mandshurica 0. 126 9 0.018 0. 148 0
JEITH Larix gmelinii 0. 101 25 0.099 0.294 0
T Pinus sylvestris var. mongolica 0.014 4 0. 002 0. 094 0
Lif Tilia amurensis 0.077 4 0.002 0. 094 0
JehkH Non-forest land 0.039 3 0.001 0. 080 0
NTRM AR R 5 T FE AR
0.039 2 0. 000 0. 068
Artificial broadleaf forest and Syringa reticulata subsp. amurensis bush !
N TP Artificial larch forest 0.184 32 0.143 0.349 0
hieil] T IE PR 5 TEARHE Artificial larch forests and non-forest land 0. 048 2 0. 000 0. 068 0
Forest type N T AT ZEHK Artificial conifer and broad-leaved mixed forest 0.213 15 0.047 0.202 -
SR TT i E E:‘
RIS RIS ‘ - 0.082 0 0.014  0.039 -
Natural Syringa reticulata subsp. amurensis bush and Artemisia spp.
KARIE A Natural broad-leaved forest 0.169 34 0. 155 0.365 0
FAREF IR A M Natural conifer and broad-leaved mixed forest 0.227 46 0.232 0. 460 +
3 Flat slope 0.203 69 0.388 0. 631 +
JE3k North slope 0. 111 2 0. 000 0. 069 -
ZAb3E Northeast slope 0.116 0 0.014 0.039 -
PGALH Northwest slope 0.087 7 0.012 0. 126 0
‘ﬂrﬂ ARk East slope 0.097 7 0.012 0. 126 0
Slope aspect
Ti3 West slope 0. 092 10 0.023 0. 156 0
Y Southeast slope 0.111 4 0. 003 0.093 -
PR3 Southwest slope 0.072 28 0.118 0.317 +
R South slope 0. 111 7 0.012 0. 126 0
B Flat slope 0.237 66 0.376 0.603 +
Y, Gentle slope 0.208 39 0.192 0.399 0
?EEZ A Slope 0.217 11 0.031 0. 160 -
Slope degree
BESE Steep slope 0.174 10 0. 026 0. 150 -

Z 3 Sharp slope 0. 164 8 0.017 0.130 -
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IINBRE R AR K it e 7 2 Al A %% B AR L (0 1) Bk,
X HEZH (320) B J 3l %% B A AR [ (1£2) #k , X HE 40
(4=0) #k | L BIAR % B2 B [ (3£3) Bk, % B2 (720)
Bk AR EE ARG [ (41421)% , %F BB 4H (51+2)% ) 11
AR NIUE, 50 B D7 AH L ZINBERROR 5[] ik > A
AR SRR R S R B R AKX, [l kT A
JE AR B = B HCE AR B (B 3A-D) s /NBEOKR 545
2R ABRH 38 85 N R T34 T B T 3, AEAT D

21) m A AEBE N ECE (B 3E) o HA P 7 5 X IR 4
)70 W ME 22 5 - Kendall’ s tau-b 55 24 AH ¢ R 4 i
N R (391425) m, 7,=-0. 096, p=0. 103 ; ¥k % i
(41£18) ¥k, 7,=0. 052, p=0. 383, P PMMSTREAR K U
R 50 i, BT A4 (12, 943.9)m, Z=-1. 784,
U=12 286. 5, p=0. 074; £ 7 N -7 34 g 2 (22. 84+
6. 56)cm,Z=—0. 471,U=13 450. 5,p=0. 638; iV AKZE
(3716) ¥k, Z=-1.729, U=12 332. 5,p=0. 084; T i /K

AR IR B O T [ (318+419) m, X A2 (499+ JRIEES (34264) m,Z=-1.919,U=12293. 0,p=0. 055,
2007 A e 250r B s 6251 C r
175}
200} 500
~Z 1501 ~ ~
== & a
=9 g £
o 1257 =250t S2 375
58 £2 £e
i = = < o
X% 75t £5 100 £3 2501
L E = =
*2 st :
501 125f
25t
0 0 0
F C F C F C
g
80f Z
£ 1500F . .
@ 3 F. BUERETT Foraging quadrat (n=134)
>
=% oo} o8 C. %[ B&BETT Control quadrat (#n=207)
=5 =y
s 2 A
= H-Z 1000
< s
== | RZ
=2 40 <g
@}
5z
= 500r
20F o
S
Z
ot 0
F C F C

sk p<0, 001
W, Z=-7.206, U=T7 498. 5, p<0.001; HRIAIJE ,

PSS ST REAR Y U RS ERS RSB, Z=-13. 119, U=2710. 0, p<0. 001; ¥5F-3RE, Z=—7. 998, U=7 047. 5, p<0. 001 ; {HlAK
Z=-3.808, U=10492.5, p<0.001; flt A\ THREER , Z=-6.702, U=7910. 5, p<0. 001,

##% - p<0.001. Mann-Whitney U test. Semi-dead wood density, Z=—-13. 119, U=2,710.0, p<0.001; Snag density, Z==7.998,U=7,047.5, p<
0.001; Log density, Z=-7.206, U=7,498.5, p<0.001; Crown density, Z=-3. 808, U=10,492. 5, p<0. 001; Nearest human disturbance distance, Z=

-6.702, U=7,910.5, p<0.001.

B3 MEBEAESRFEREFENRANES

Fig. 3 Comparing foraging habitat factors of lesser spotted woodpeckers with control quadrat
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Tab. 5 Main factors influencing the selection of foraging tree and foraging habitat of lesser spotted woodpeckers

A 15 T F 143 Component
Habitat factor 1 5 3 4 5 6
BUE R FPZE Foraging tree species -0. 087 0. 650 -0.336 0. 455 0. 099 -0. 003
BUE RS Foraging tree state -0.120 -0.783 -0. 146 0.298 -0.109 -0.225
BUE I Foraging tree height 0. 158 0.925 0. 082 -0.113 0.019 0.081
P42 Foraging tree DBH 0. 154 0. 807 0. 124 -0.076 -0.219 -0.073
e #FH Dominant species -0.232 -0. 145 0.122 0.751 -0.031 0.181
I Forest type 0. 109 0. 094 0. 507 -0. 474 0.347 -0.371
Y1) Slope aspect 0.032 0. 109 0.731 0.118 -0. 171 0. 191
Wi Slope degree 0. 160 -0. 036 0.795 0. 066 0.119 -0. 039
3K Altitude 0. 206 0.159 0. 700 -0. 049 0. 453 0. 092
FETT AR5 Mean tree height in quadrat 0. 295 0.152 -0. 035 -0. 025 -0. 007 0.815
BEDT IS4 942 Mean DBH in quadrat -0. 304 -0. 006 0.386 0.159 -0. 154 0. 686
AL AR E Live wood density 0.927 0. 107 0.015 -0. 184 0.024 0.072
SFT 2 Snag density 0.390 -0. 165 0.286 0. 629 0. 089 -0.273
RZE Wood density 0. 954 0. 095 0. 107 -0.076 0. 038 0. 007
BEAJEE Crown density 0. 706 0.224 0.357 0.177 0.079 0.036
BT /K IRRE B Nearest water distance -0.015 -0.232 -0.112 0.318 0.764 -0. 153
it AN PR Nearest human disturbance distance 0. 106 0. 122 0.276 -0.311 0. 784 -0. 006
WFE(E Eigenvalue 4.245 2.620 2.052 1.795 1.416 1. 040
FrZEH (%) Variance 24.970 15.414 12.070 10. 561 8.329 6.116
SRR (%) Cumulative 24.970 40. 384 52.454 63.015 71. 344 77. 460

e SIS AR SRS B I A 15 , Kaiser-Meyer-Olkin(KMO) K55 22808 0. 632, 42 HBIAH 1 KMO K56 2 BU9ME R 0. 775, BTG A
F KMO #:5: ZECK T 0. 6; Bartlett” s 55, p<0. 001,
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Fig. 4 Differentes between the sexes of the main factors affecting the foraging of lesser spotted woodpeckers
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