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Influence of Food Patch Quality on the Foraging Behavior of
Great Spotted Woodpecker in Winter
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Abstract:In order to investigate how the Great Spotted Woodpecker ( Dendrocopos major) utilizing feeding
patches in winter, we carried out field survey on the farmland shelterbelt in Wulateqiangi County, Inner
Mongolia, in January 2011 and from February to March in 2012. Focal sampling and all-occurrences recording
methods were undertaken to determine the foraging behaviors of Great Spotted Woodpecker in foraging patches.
Principal component analysis was used to evaluate the patch quality. Correlation analysis between the patch
quality and foraging behavior items, such as foraging times, residence time, successful foraging times and
successful foraging rate was undertaken to reveal the affection of patch quality on the foraging behaviors of the
birds. The results showed that there were significant differences in the birds’ foraging times, residence time,
successful foraging times among different patches, but not in the successful foraging rate. Except for residence
time, the differences of foraging behaviors between male and female were not significant. Patch quality had

positively correlated with foraging times, residence time, successful foraging times, but not with the successful
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foraging rate. Great Spotted Woodpecker preferred to forage in high quality patches, not only foraging for longer

time in them, but also selecting the patches much more frequently; the successful foraging rate was not affected

by patch quality, that probably a survival instinct of them facing with different feeding environments.
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Table 1 Measurement of habitat factors in different patches
T .
o WA EECGR BT HRECH) Mk g o LEIE BRI
BEHeS " STRE H4% (em) e I i P " S bk (3k/8R) (k/%k)
Patch ﬁ]ﬁ * \) Diameter . 2 nsect-tree ?rcemage © ( . ) Density of Total density
Species  Density Mixed or not number insect-tree Density of . .
bark insect of insect
trunk borer
1 4.03 5.12 19. 46 1 2.38 40. 12 0.78 1.44 2.22
2 3.15 12. 05 25. 06 1 8.18 67.05 0.51 2.89 3.4
3 3.08 7.49 20. 55 1 7.01 70. 33 4.50 2.90 7.4
4 4.06 14.17 17.13 0 6.55 36. 46 0.20 0. 80 1.0
5 4.33 13.36 17.91 1 5.41 39.11 1.67 1.50 3.17
6 5.91 9.79 19.78 1 5.44 56.25 0. 00 3.34 3.34
7 3.15 8.46 20. 69 0 4. 80 50. 00 0. 00 2.33 2.33
8 2. 06 11.58 19. 65 1 6.35 55.16 2.50 4.13 6. 63
9 2.98 23.96 16. 86 0 19.93 83.89 1.10 11.40 12.5
10 2.04 9.15 18.25 0 4.11 45.14 0. 00 4.00 4.0
11 2.94 9.09 15.83 0 7.00 78.03 0. 88 7.38 8.26
12 2.17 9.15 12. 36 0 3.00 30. 00 0. 00 1.33 1.33
R IRAS . 1 RN ,0 R, Mixed or pure woods: 1 means “mixed”, 0 means “pure”.
2 BEBETFHEFERS
Table 2 Component load of environmental factors
[AF Sy Iy £ W
Factors First principal component ~ Second principal component  Third principal component
AT Tree species (x,) -0.132 0. 443 0. 867
WA B BE Tree density (x,) 0. 691 —0.245 0.510
4% Diameter (x5) 0.014 0.812 0.249
HMIE IR 2E Mixed or pure woods (x,) -0.198 0. 900 -0.065
HIRZL Insect-tree number (x5) 0.913 -0.117 0.522
HR2R Percentage of insect-tree ( xg) 0. 829 0.212 0.012
T U T2 Density of trunk borer (x5 ) 0.331 0.422 -0.571
BT8R Total density of insect (xg) 0.910 0.057 -0. 166
FFAE(E Characteristic value 2.481 2.051 1.203
75 22 5Tk R Variance contribution (% ) 31.018 25. 635 15.042
23151k % Accumulative contribution rate (% ) 31.018 56. 653 71. 695
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Table 3 Quality assessment of different patches

EAIN B F—FE5 (yy) B (y,) = FRMES (ys) LZETIN(F)

Ranking Patch First principal component Second principal component  Third principal component  Integrate score
1 9 43.821 7. 645 12. 766 17. 456
2 6 24.127 15.391 15.577 13.756
3 3 21.322 19.170 7. 856 12. 695
4 8 20. 733 18. 654 8.205 12. 433
5 11 26. 304 8.414 8. 185 11.535
6 5 19. 342 12.544 12. 117 11. 024
7 2 18. 356 12. 469 12.948 10. 770
8 4 17.014 10. 678 14. 342 10. 199
9 7 16. 566 11.934 11.172 9.947
10 10 11.744 14. 895 11.233 9.138
11 1 9.234 15.941 9.677 8.394
12 12 6.223 9.512 7. 196 5.443
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Fig.1 Accumulated foraging frequency and residence time in different patches
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Table 4 Correlation analysis between patch
quality and foraging behavior of the
Great Spotted Woodpecker

BEH T Patch quality
(BSR4

SRR R

Factors Correlation .. ﬁ:ﬁ t
. Significance

coefficients

7 4 ﬁ‘/—»

%ﬁ’fﬂ)\ 0.761 P<0.05

Foraging frequency

B £ {28 B2 I [

TP RN ] 0. 693 P <0.01

Residence time

I TR

IR RVIEE/ e - 0. 654 P<0.05

Successful foraging frequency

i BB

iR RIES 0. 500 P>0.05

Successful foraging rate
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