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Effects of Ecological Filtering Mechanisms on
the Structure of Breeding Bird Assemblages in
Farmland Shelterbelts of Western Jilin Province

XU Yongshan', XU Wenyu®, WANG Haitao®, ZOU Hongfei'"

(1. College of Wildlife and Protected Area, Northeast Forestry University, Harbin 150040, China;
2. School of Life Sciences, Northeast Normal University, Changchun 130024, China)

Abstract: Bird assemblages are important components of farmland ecosystem, and research on the structure of bird as-
semblages can provide theoretical reference for the protection of biodiversity in field ecosystems. To reveal the effects of
ecological filtering mechanisms on the structure of bird assemblage in farmland shelterbelts in western Jilin Province, in
April and June of 2022 and 2023, point count method was used to conduct surveys of breeding bird assemblages, the envi-
ronmental variables of farmland shelterbelts around the sample sites were recorded, and the joint species distribution mod-
els (JSDMs) were used to analyze the effects of environmental factors and interspecific interactions on bird assemblages.
A total of 167 sample sites were investigated, and 65 species of birds belonging to 36 families and 17 orders were re-
corded. The results showed that the breeding bird assemblages in farmland shelterbelts in western Jilin Province were af-
fected by both environmental factors and interspecific interactions, on which interspecific interactions dominated. A higher
degree of niche overlap among birds led to resource partitioning, reducing interspecific competition. The analysis results of
JSDM showed that the breeding birds in farmland shelterbelts of western Jilin Province were distributed relatively concen-
trated, with similar foraging and breeding environments. The interspecific interactions between different bird species af-
fected the distribution patterns of species and subsequently influenced the composition of the breeding bird assemblages.
The study clarified the influence of ecological filtering mechanism on the structure of the breeding bird assemblages in farm-
land shelterbelts in western Jilin Province and provided a basis for the rational allocation and optimization of the current pro-

tective forests.
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Figure 1 Distribution of survey sample sites in farmland shelterbelts in western Jilin Province
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Table I Environmental variables used in the joint species distribution models (JSDMs)

PRI A

Environmental variables

AR

Abbreviation for variables

[BIE TRk S AT A

Area of shelterbelt woodland
TEARFEE

Arbor richness
AT 5

The average of arbor height

oA 42
The average of arbor DBH

R 0 P A S R RS

The number of habitat types in the vicinity of the sample site

T a5 B R X fie /N

The minimum distance between the sample and the living area

PN F

Crop richness

Area

Tsp

Height

dbh

Habitat

Vdistance

Csp

TS B3 AR LI AE 3 14 55 A 5, SR ] Hui et al. 7
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Table 2 Bird species list in farmland during the breeding season

Pt A5 J R 7 ik HAY Bk
Species Habitat Migration status Food habit Nest type Nest site

— J5JE H GALLIFORMES
(—)HER} Phasianidae
1. BR3E Phasianus colchicus G,F R 1 2 1
. JEJZH ANSERIFORMES
(Z)WSFL Anatidae

2. M Anser fabalis W,M,G,L P 1 2 1
3. 23K Anas platyrhynchos W,M,L S 1 2 1
4. BEWERS Anas zonorhyncha W,M,L S 1 2 1

= B8 H PODICIPEDIFORMES
(=) B8RSR} Podicipedidae
5. /INESIES Tachybapius ruficollis 4 S 2,3 2 2
/Y 489 H COLUMBIFORMES
(M) M55} Columbidae

6. JKBIMY Streptopelia decaocto F S 1 2 3
7. IWBENG Streptopelia orientalis F S 1 2 4
T .f%5F H CUCULIFORMES
(H) SR Cuculidae
8. VUFFLAY Cuculus micropterus F S 3 3 -
9. KALAY Cuculus canorus F S 3 3 -
10. "FAEES Cuculus saturatus F S 3 3 -

B H GRUIFORMES
(7)) PG FL Rallidae
1. FA'ET Fulica atra W S 1 2 2
£ % H CHARADRITFORMES
(&) 5758l Recurvirostridae

12. MK JHES Himantopus himantopus M S 2,3 2 1
(JOf#ER} Charadriidae

13. RELZE XY Vanellus vanellus M,G S 1 2 1

14. KKFZ38 Vanellus cinereus M,G S 1 2 1
(L) FEF} Laridae

15. JRIMPFRS Chlidonias hybrida \\ S 2,3 2 2

16. HIRIFNYG Chlidonias leucopterus W S 2,3 2 2

JUJEIE H CICONIIFORMES
()R} Ciconiidae
17. %77 A# Ciconia boyciana M S 2,3 2 4
Ju %1% H SULIFORMES
(+—) f8#5%} Phalacrocoracidae
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gR2
Wb aEe: s Ji& FR A i HA it
Species Habitat Migration status Food habit Nest type Nest site
18. 3 838 Phalacrocorax carbo W S 2 2 4
+ % H PELECANIFORMES
()R} Ardeidae
19. H% Egretta garzetta M S 2,3 2 1,4
20. &% Ardea cinerea M S 2,3 2 1,4
21. KA Ardea alba M S 3,2 2 1
22. KNS Botaurus stellaris M S 2,3 2 1
+— B H ACCIPITRIFORMES
(+=) R} Accipitridae
23. B Buteo lagopus G,F,L W 2 2 5
+ $%JE H STRIGIFORMES
(1) ES 55 %) Strigidae
24. YLE /NG Athene noctua F R 3,2 1 5
+= RS H BUCEROTIFORMES
(+10) BMHFL Upupidae
25. #iH: Upupa epops F,Rs,L S 3 1 1,4
10 B H CORACTIFORMES
(7)) FZF Alcedinidae
26. TR Alcedo atthis W.F S 2 1 5
T KA H PICIFORMES
(FL)EARZEL Picidae
27. BEREE AR, Picus canus F R 3 1 4
28. KBIKA L Dendrocopos major F R 3 1 4
29. AL, Dendrocopos leucotos F R 3 1 4
30. BLKAKL, Picoides canicapillus F R 3 1 4
+75 & H FALCONIFORMES
(/O EF} Falconidae
31. #e4E Falco subbuteo M,G,F S 2,3 2 4
32. ZLJHIAE Falco amurensis M,G,F 3,2 2 4
33. 414 Falco tinnunculus M,G,F R 3,2 2 4
+-£ 4% H PASSERIFORMES
(FJL) #EWEFL Oriolidae
34. WAL HEHY Oriolus chinensis F S 1 2 4
(=) S A Campephagidae
35. JRIW Pericrocotus divaricatus F S 3 2 4
(Z+—)1A%5%} Laniidae
36. 41 BAA5F Lanius cristatus F S 3,2 2 3.4
37. JRAA13% Lanius borealis G,F W 3,2 2 4
(=) % Corvidae
38. JK#HS Cyanopica cyanus G,L,F R 1 2 4
39. B Pica serica G,L,F R 1 2 4
40. KWESHS Corvus macrorhynchos G,L,F,Rs R 1 2 4
41. /NG Corvus corone G,L,F,Rs R 1 2 4
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gR2
Wb aEe: s Ja A i HA it
Species Habitat Migration status Food habit Nest type Nest site

(=) 1R Paridae

42. Kili48 Parus minor F R 3 1 4

43. R ILAE Poecile palustris M,F R 3 1 4
(Z A1) 248} Remizidae

44, TPAEBEZE Remiz consobrinus F S 1 2 3,4
(Z T #) &Pt Hirundinidae

45. Z I Hirundo rustica G,Rs,L S 3 1 5

46. 4B Cecropis daurica G,Rs,L S 3 1 5
(Z475) W% Phylloscopidae

47. BHIE Phylloscopus coronatus F S 3 2 1
(—TH-EBE) KRR Aegithalidae

48. LR IL4E Aegithalos caudatus F R 3 2 3,4
(ZA4/OTEEE Sittidae

49. ST Sitta europaea F R 3 1 4
(Z IS E} Sturnidae

50. JKARE Spodiopsar cineraceus G,F S 1 1 4
(=1)F} Turdidae

51. KFHS Turdus hortulorum G,L,F S 1 2 3
(=1 —)5%F} Muscicapidae

52. ZLMEHKAS Calliope calliope M,F S 3 2 1

53. LI Y Tarsiger cyanurus F P 3 2 1

54. ALLT R Phoenicurus auroreus Rs,F S 3 2 1
(=1 =)%F} Passeridae

55. FR4E Passer montanus L,F,Rs R 1 1 5
(=T =) 82498} Motacillidae

56. S Motacilla cinerea M,G,F S 3 2 1

57. H#9%S Motacilla alba M,G,F S 3 2 1
(=) 3E#R} Fringillidae

58. & #MAE Chloris sinica F,G R 1 2 4

59. #E4E Fringilla montifringilla L,F P 1 2 3
(=1 H)#5F} Emberizidae

60. #MEAY Emberiza elegans G,L S 1 2 3

61. JK3k#Y Emberiza spodocephala M,G,L S 1 2 3

62. —iBJE ¥ EY Emberiza cioides G R 1 2 3

63. /NES Emberiza pusilla G p 1 2 1
(Z+7%)FEEEL Acrocephalidae

64. Z )7 KW Acrocephalus orientalis M S 3 2 3

65. BB Acrocephalus bistrigiceps M S 3 2 3

W FEAEE WL KIG M. JBEEF. AR AN Rs. JERIX G Bifa) s L R et 7EJm b S B R, WP kS, RN,
Lo frbhs 2, fr AP 3. luk, 7ESAId 1 R 2 P ;3. BEARAE . AL 1 M 52, K ;3. FEM 4. W ;5. RE,

Note: In the habitat, W. Water area; M. Swamp; F. Forest and shrub; Rs. Residential area; G. Meadow; L. Farmland and waste land. In the
migration status, S. Summer migrant; R. Resident bird; P. Passing bird. In the food habit, 1. Omnivory; 2. Carnivore; 3. Insectivore. In the nest

type, 1. Cave nest; 2. Open nest; 3. Brood parasitism. In the nest site, 1. Ground; 2. Water surface; 3. Scrub; 4. Canopy; 5. Rock wall.
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23. 8%) W I A1 w8 B R WA AL, HE PR D7 R
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tus) JWRZE (Passer montanus ) FIVAEE IL4E S5 TRAE Y 5
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pocephalus bisirigiceps
KI5 Acrocephalus orientalis

JEKSRLL 4 Aegithalos caudatus
BB ﬁ!»m;

Ardea cinerea

A ropis daurica
EVERY Chlidonias
% Chloris sinica
N 48 Corvus corone
K &% Corvus macrorhynchos
Cuc

ulus micropterus
‘ncnlus salmam:
Picides mmmprllus
Dendrocopos major

J& 5244 Emberiza cioides

HEAY Emberiza elegans
1355 Emberiza spodocephala
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Area 1 Tsp [ Height 1 dbh ]
: —_— —— |

Falco amurensis
214 Falco tinnunculus

SRR
53k Hirundo rustica
ZLRRA(75 Lanius cristatus
JKAES3 Lanius borealis
118558 Motacilla alba
AL Oriolus chinensis
KILFE Parus minor
JIRAE Passer montanus
SR Phasianus colchicus
ALLLIENY Phoenicurus auroreus
TS Pica serica
% ‘—: Pmus cants

i Slllu(wap{uu
/}(rr’ Spodiopsar cineraceus
WLLHEN Streptopelia orientalis
LIRS Tarsiger cyanurus
Ik Upupa epops

TKSFEN Vanellus cinereus

M”*‘”P'M\* i M 44

K ZZXG Vanellus vanellus

=500 25 0 25 5.0 2.5 25 -60 -40 20 O 20 40 -4.0 0 4.0
Habitat | | Vdistance | [ Csp ]
SEEEES Acrocephalus bistrigiceps —— ——
BRI Acrocephalus orientalis = P ———
ALK R Aegithalos caudatus |
B s zonorhyncha ————
: 4 [ ————

onias I( ucoplerus

Chloris sinica

/B 55 Corvus corone

KB4 Corvus macrorhynchos

HEY Cuculus canorus

VURSEERS Cuculus micropterus

LS Cuculus saturatus

*EG Cyanopica cyanus

S Plcmdzs canicapillus
D

i 5L
IR Fmbulzu elegans

K85 Emberiza

"J_ Falco amurensis

ZL4E Falco tinnunculus

B RS Hmmnrapu: himantopus
ZZJ% Hirundo rustica

LIRS Lanius cristatus

{E195 Lanius borealis
18948 Motacilla alba
HEEEE Oriolus chinensis
U175 Parus minor

ﬁ

JFR#E Passer montanus

INFIHE Phasianus colchicus

Jezriehy Phouuc‘x‘rms auroreus
5 b

% % Poecile palustris —_——
AL Remis conobrinis -
—_—
5 Spodiopsar cineraceus :
fxw S’l’r( eplopelia orier - ¥
’ 0 Tar: siger cvanurus | —— ——
Upupa epops — 4
TKKFEN Vanellus cinereus —————— ————
RS Vanellus vanellus —_— :
=500 =25 0 25 50 -5.0 =25 0 25 -50 -25 0 2.5

ftii+ Z %% Estimated coefficient

Pl v 14 3 3R R BB 6 P B, KRR 95% oK 5 S0 3
DX AR AL (0, AL 5 B Y HPD XA REL G

“ (highest posterior density, HPD) X [8] . M RELRICREME . {052 HPD

The dots represent the posterior median of the coefficient, and the horizontal line indicates the 95% highest posterior density (HPD) intervals. The

vertical dashed line denotes the zero value. HPD intervals that include zero are shaded light red, while those excluding zero are shaded dark red.
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Figure 2 Estimated coefficients of each environmental covariate for birds in farmland during the breeding season
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Figure 3 Correlations between species of bird colonies in farmland during the breeding season
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