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Forage niche differentiation of three sympatric woodpecker species in winter

RONG Ke'** , SI Yuhui', PAN qiyan', WANG Huan'
1 College of Wildlife Resources, Northeast Forestry University, Harbin 150040, China
2 Key Laboratory of Conservation Biology, State Forestry Administration, Harbin 150040, China

Abstract ; This systematic survey aimed to acquire knowledge about the foraging behavior of the woodpecker in broad-leaved
Korean pine forests, and explore the coexisting features of sympatric woodpecker species, by investigating the foraging
habitat and behavior characteristics of three woodpecker species. The species were black woodpeckers ( Dryocopus martius) ,
three-toed woodpeckers ( Picoides tridactylus) , and the great spotted woodpecker ( Dendrocopos major) that are distributed
in Liangshui nature reserve in the northeastern region of China. The survey was conducted from January 5 to 13, 2016 and
45 east-west direction parallel transects were set in the core area of the reserve, each with a length 1 km and each transect
was surveyed two times. Furthermore, 25 and 20 transects were surveyed in the morning and afternoon, respectively. Except
for the species and sex of the woodpeckers, 15 variables of the forage habitat and behavioral characteristics were measured
which were forest type, slope position, dominant tree species, crown density, tree density, snag density, forage tree

species, height of the forage tree, diameter at breast height of forage tree, forage tree situation, forage height, forage
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position, drill type, and forage duration per tree. Furthermore, 312 forage quadrats of 20 m X 20 m were investigated
which included 73, 97, and 142 quadrats of black, three-toed, and great spotted woodpeckers, respectively. We set 484
same area control quadrats in a grid to collect the available data on the habitat factors. The methods of multivariate
regression tree and multinomial logistic regression were used to explore the pattern of the woodpecker’s forage niche
partitioning. Bailey’s method and two-way analysis of variance (ANOVA) method were used to analyze the selectivity of the
woodpeckers on special forage habitat factor or differences in their forage behavior. The results showed a clear niche
partitioning pattern of the three woodpecker species. The virgin fir and spruce forests distributed in the mountain valley were
the most favored forage habitat of the black and three-toed woodpeckers, whereas the great spotted woodpeckers randomly
foraged in different forests. Furthermore, the great spotted woodpeckers foraged on different tree species, but the black and
three-toed woodpeckers most often foraged on firs. Black and three-toed woodpeckers selected foraging spots in the forests
with closer crowns, whereas the great spotted woodpeckers preferred to forage in the forests with higher tree density and
lower crown density. The great spotted woodpeckers often foraged on bigger living trees, drilled among crowns, and on
branches. The other two species spent more foraging time on trunks, especially, the black woodpeckers, which were often
observed foraging on snags and logs. The three-toed woodpeckers stripped bark to get food while the other two species drilled
holes into the trunks or branches to find xylophagous insects. Two peaks of forage activity in the morning and afternoon were
found in black woodpecker, whereas the other two species foraged throughout the day. The black and three-toed
woodpeckers usually spent a longer time (>20 min) foraging on the same tree than the great spotted woodpeckers, which
often changed forage trees. Under conditions of limited food resources, the habitat and behavior niche portioning facilitated
the efficient utilization of resources and coexistence of the three woodpecker species. To the best of our knowledge, this is
the first report on the foraging behavior portioning of these three species of woodpeckers in winter, and the first report on the

foraging behavior of Dryocopus martius.

Key Words: coexistence; niche; sympatric; black woodpecker ( Dryocopus martius) ; three-toed woodpecker ( Picoides

tridactylus) 5 great spotted woodpecker ( Dendrocopos major)
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Fig.1 Multivariate regression tree on forage habitat and behavior characters of three woodpecker species
A RS I 20 SRS BRI , 21 AR /R e L 7 S8 B 228 BE[B1 AR BIS: B F¥ bird species BW: JAIK AR 5 black woodpeckers ( Dryocopus
martius) 5 TT: =BEBKA L three-toed woodpeckers ( Picoides tridactylus) ; GS ; KEEKA S great spotted woodpeckers ( Dendrocopos major) 5 m; HEPE
male; f; Mt female

UG TR SRR B b B — NIRRT Sl e e, R BRENKOAR 5 1 = O 5 U] 42 K1 3, 13 :00—14: 00 73531 3%
FIBCEL I B fo g U
£1 3MBEASRAERATFES S5 KBEFHEALR

Table 1 Stepwise multinomial Logistic regression results on forage habitat factors of three woodpecker species

Akt Ik L PE ISy IR I P{H
Variables Likelihood ratio df P value Variables Likelihood ratio df P value

FOT 44.010 4 6.386x107° HET 44.597 2 2.069x1071°

SLP 66.410 4 1.298x10713 DBH 47.382 2 5.141x1071

DTS 53.471 6 9.431x1071° TSI 103.753 2 0

CRD 99.797 2 0 FHE 71.689 4 9.992x1071

TRD 115.014 2 0 FPO 51.128 2 7.902x107"2

SND 45.355 2 1.417x1071° DRT 197.241 2 0

FTS 69.973 14 1.952x107°

FOT . #K%Y forest type; SLP. 2 slope position; DTS M 3H ' dominant tree species; CRD . filSHH B crown density; TRD B BE tree density;
SND. JEM R snag density; FTS. JigEe iRl forage tree species; HET: W height of the forage tree; DBH 4% diameter at breast height of forage
tree ; TSI ; AR forage tree situation; FHE . BEERE forage height; FPO . W E forage position; DRT: O R drill type

2.3 3 FRBOK S B AR B IE (0 i 22 5

Bailey's 445 5 o, 3 PR S X ARARL 057 HRCET b O 3500 b | B0 A o AR A A7 1)l e A 8 5 11
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BN, W A BE R F R AR RUKSFE R B LIRS, = B 1 R R IOR 1 i R A B8 4 e s — 30, (B =
SRS 5 B3 R )37 AR B X AR B [ 3 6 b B e SRR PR A, %o L AR R 2 B0 Ky AL 12 %, 1T 2
WA 5 MR FEN TR LB 2) .

3 iR 5 ) B AR 1, TGI8 TE AN [R) 5 Tl ] 30 2 1) i 1 119 N () 2 1 1) B 35 % B 3 25 57 ( Two — way
ANOVA, BFfif] F, = 1.466, P=0.232; BITE]: F, ,,=0.229, P=0.632) . i BCE LS5 ARRIAE A4 1 |
B 2 K A B AR T A S 25 57 (T 3) o PRGOS 1 A = B WA 5 22358 sl 7 A8 PAT AP X 8 v 1) A 35 v
(BW, 0.67+0.02; TT, 0.62+0.02; GS, 0.53+0.02) , K BKEBK A & | Z2 36 5 75 W) 28 B AR %o 4 o8 ) A= 55 7P ( BW
39.9+1.2; TT, 37.4+1.3; GS, 43.31.7) , = BEWAK &35 sl A% A5 355 Hp A0 2% B B (IR (BW, 3.8+0.1; TT, 3.0+0.
1; GS, 3.6+0.2) , M KRBEEKA 2 BE £ 10 e A AR A e K (BW, 35.8+0.7; TT, 39.8+1.0; GS, 40.7+0.9)
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Fig.3 Differences of forage habitat quantitativecharacters among three woodpecker species
T ZESHTEERE two—ways ANOVA Results: J972, #JFhI], F, 5 =13.056, P=3.609x107°, PRYEM], F| 3, =0.552, P=0.458; ## R, Yl
[, Fya05=3.781, P=0.024, WPEE], F| 3=1.196, P=0.275; SLRIEE, Y], F, 30, =3.588, P=0.029, PitEl], F| ;53 =0.418, P=0.
519; Haf%, IR, F, 405=6.738, P=0.001, WHEE], F| 3,=0.447, P=0.504

WA RIAT T AL B, KRG 2k T8 B T AL 945 B . AT R I 48k J% e th i) 2278 6 [l )
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Fig.4 Differences of forage behavior characters among three woodpecker species
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