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The influence of vegetation structure on bird guilds in an urban park
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Abstract: The acceleration of urbanization has led to a loss of biodiversity, which is a global ecological problem of great
concern. Meanwhile, birds are useful indicators in monitoring environmental changes in urban ecosystem. Urban green areas
have always been paid great attention because of their functions as natural habitats for many wildlife species. Bird guilds are
groups of species that use environmental resources in similar ways. Therefore, we analyze the function of vegetation structure
to bird community and bird guilds so that we make suggestions related to the design of urban green spaces in Shanghai. From

October 2009 to October 2011, we set the line transect to survey the bird community in Shanghai Binjing Forest Park.
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According to the height of plant, we divided the habitat vegetation into three vertical levels including tree layer, shrub layer
and ground layer. Chi-square test showed that there were significant differences among behaviors in three vegetation layers.
The frequency of perching and moving in tree layer was more significant than that in other two layers and the frequency of
feeding in ground layer was more significant than that in other two layers. According to the variables based on the location,
feeding habits and foraging behavior pattern of birds, we classified 8 bird guilds including herbivorous collecting,
herbivorous pecking, insectivorous collecting, insectivorous flying catching, insectivorous pecking, omnivorous collecting,
omnivorous pecking and raptorial flying catching. There were differences and overlaps among the frequency of three
behaviors of 8 bird guilds in three layers, so we considered there was niche overlap among 8 bird guilds. According to
Morisita-Horn Index, the results indicated that insectivorous collecting guild, omnivorous collecting guild, flying catching
guild and herbivorous collecting guild had high niche overlap of perching, and moving and feeding so these guilds reached
niche separation by their diets. Insectivorous pecking guild and insectivorous flying catching guild had the most perching
niche overlap with each other, and they reached niche separation by their foraging behavior patterns. Based on the results
above, we concluded that trees were one of the most important vegetation components that enhance the bird species richness
and diversity in urban green spaces because they provide roosting, nesting, hiding, and foraging sites. The shield function
of shrub cover was confirmed to be an important habitat component and the ground layer provided food resources to bird
community. The suggestion and recommendation in construction of urban parks was presented based on this study. The
density and coverage of shrub layer should improve and large area of artificial lawn should be divided into several small

pieces. We also discuss the conflicts between habitat for biodiversity maintenance and recreational function in urban parks.

Key Words: vegetation structure; bird guilds; niche overlap; principal component analysis; bird behavior
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Mk RV BERYESE ( Eophona migratoria) 43 ( Carduelis sinica) ; FAERIER (HP) |, {LLTE
JHEZE (Fringilla montifringilla) 1 Fh; A REEEH] (RF) , 45 6 PP B YFIA #EIE (Accipiter nisus) F5
1A 75 ( Lanius schach) (£ 2)

®1 ETERGCE, AMEMINEARN PCA HHER
Table 1 PCA analysis results based on location, feeding habits and foraging behavior pattern of birds

FW4Y Principal Component, PC

518 Variable

PC1 pc2 pPC3 pc4
T*ARJZ Tree layer 0.063 0.415 -0.100 0.055
HEARJZ Shrub layer -0.170 -0.023 -0.117 0.597
H9% 2 Groud layer -0.081 0.512 0.316 -0.169
B 1 Insectivorous -0.162 -0.851 0.199 -0.262
%8 Omnivorous -0.380 0.711 -0.255 -0.188
FEE Phytophagous -0.001 0.085 0.080 0.893
B Carnivorous 0.894 0.236 -0.013 -0.138
FH L Picking feeding -0.639 0.237 -0.659 0.078
R Probing feeding -0.117 -0.182 0.930 -0.011
“KHL Plunging feeding 0.924 -0.117 -0.098 -0.087
%*%ﬁﬁmﬁ.ﬁ e 22.845 18.317 15.435 13.227
Explained variance/%
FRHE{E Eigenvalue 2.284 1.832 1.544 1.323
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Fig.2 PCA analysis on bird guilds in BFP
P E b SRR T 24405 R HL T 44 B SO T LR 2

2.3 FHBRIEXT A A R
2.3.1  AHBERRIEXT B HUA U A Y

B AR BRI 0 54T R 1314 3k, Hh RS ATh 1123 3K, B30T 92 W, AT R 99 (&l 3) . %5
FAEPTE T AR Z RGBT AR 3 22 1 HAE HE R 2 R85 )2 AT M5k (X = 729.36, P<0.001) , 7EF+ K
JEFHEAR 21038 AT AR B 3% 2T HAE B2 94T IR (X = 30.15, P<0.001) , 76494 2 1 OB AT R 45
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KR 2T HATRARZFAEARZ AT AR (X = 58.61, P<0.001)

R2 ARARERINEIZRLAERESLEZRREMBESEEH
Table 2 A list of forest bird species and guilds recorded in BFP during this study

55 Species h‘ﬁT%ﬁﬁQ —%%ﬁ%w . LS Ve
Abbreviations Bird guilds * Bird abundance
J\H} Acridotheres cristatellus ACR oC 84
PR Turdus pallidus TUP IC 190
HMEBILES Monticola gularis MOG IC 5
FI#84% Motacilla alba MOA IC 66
FIE# Turdus obscurus TUO IC 9
1 )8 8 Emberiza tristrami EMT oP 8
13k 58 Pycnonotus sinensis PYC oC 1830
BEHY Turdus naumanni TUN IC 560
LIRS Phoenicurus auroreus PHO P 25
AL K4S Muscicapa dauurica MUD IF 10
KIEEA L Dendrocopos major DEN P 7
KIL4E Parus major PAM IC 82
H% Regulus regulus REG IC 18
i Upupa epops UPE IC 1
BB Dicrurus macrocercus DIM IF 3
AR Sturnus nigricollis GRN ocC 33
TGRS Garrulax pectoralis GAP ocC 5
WSR2 Eophona migratoria EOP HC 702
A EW Oriolus chinensis ORC 0cC 6
ZIMEFKAS Luscinia calliope LUC 1P 1
LT RANFF Lanius cristatus LAC RF 2
L1 B Tarsiger cyanurus TAR P 124
FEBEHLEY Zoothera dauma 700 IC 33
)8 Garrulax canorus GAR ocC 529
#NE 14 Parus venustulus PAV oc 65
TEWEES Emberiza elegans EME IC 152
EHYAY Motacilla flava MOF IC 6
P JBMIE Phylloscopus inornatus PHI IC 41
WNEMIE Phylloscopus proregulus PHP IC 25
WA I Turdus hortulorum TUH P 70
TRESSY Motacilla cinerea MOC IC 5
JRAE 5 Sturnus cineraceus STU oc 224
KBS Emberiza spodocephala EMS oc 56
KELES Muscicapa griseisticta MUG ¥ 10
K1 Cyanopica cyana cYC oc 34
W ALMNEE Phylloscopus borealis PYB IC 5
434 Carduelis sinica CAR HC 7
SAEWE Y Spizivos semitorques SPS ocC 1
JBR4E Passer montanus PAS oc 80
M Phylloscopus coronatus PHC IC 24
AR Alcedo atthis ALA RF 32
W3l Buteo buteo BUT RF 4
589 Ficedula mugimaki FIM IF 1
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5% Species %ETZ%E %4\;% . SRR
Abbreviations Bird guilds * Bird abundance

& Accipiter nisus ACC RF 1
H ASEANY Erithacus akahige ERA P 1
IIBENS Streptopelia orientalis STO oC 298
W2 Anthus hodgsoni ANT oc 50
226 Sturnus sericeus STS oc 12
K- Bombycilla garrulus BOG HC 29
H3Y Emberiza rustica EMR ocC 23
588 Turdus merula TUM oC 482
B IRH Turdus cardis TUC IC 2
B85 Muscicapa sibirica MUS IF 1
BIWELE Coccothraustes coccothraustes coc oc 38
IIFEBY Cuculus poliocephalus Cup 1P 1
INKF Bombycilla japonica BOJ HC 4
JNES Emberiza pusilla EMP 0C 18
HLRAA55 Lanius sphenocercus LAS RF 1
B 3LEA S Dendrocopos canicapillus DEC P 1
HEAE Fringilla montifringilla FRI HP 116
ZEI4E Parus varius PVA oc 3
BRIMPENS Streptopelia chinensis STC HC 390
FRHFAAST Lanius schach LAN RF 228
FREFLES Hierococeyx fugax HIE 1P 1
KK A48 Paradoxornis webbianus PAW IC 90

HC: 43 H herbivorous collecting; HP ; #H £ #£HL herbivorous pecking; 1C; £ HUFAHL insectivorous collecting; TF: £ HL KH insectivorous flying
catching; TP . & H AR HL insectivorous pecking; OC: Z2 4 HL omnivorous collecting; OP: Z% & ¥R Bl omnivorous pecking; RF: £ K & HL raptorial

flying catching

2.3.2  FEBCRFIE X AR U A A0 52

B R BUE A 0 54T 231 W, HR R EAT R 194 WK s 31T R 16 R BUEFT o 21 WR(E 3) . %52k
LRI AR  EAR 2 b 2 A B AT AR oo 35 22 5 (WEEAT X = 2.98, P = 0.225,8 8 7 X’ =
5.38, P = 0.068,Hi 817 X*= 5.43, P = 0.066) .
2.3.3  AHACRRIEXT B R A Y

U RBUE A E SR BINEEAT R 25 W, R AR R sh MEE AT 8 (B 3) o 1Z S TR TR A2 Fl b b
JE R BA T AR DT HAREARZ AT IR (X = 7.28, P = 0.026) ,
2.3.4  AHPLRRIEXT 24 B 45 BUHE A Y 2

JRE A BUE A 0 SR AT R 3871 W, Hirp A AT 3350 ¥, is 3hAT N 233 WK, B AT 288 W (I 3) .
2SI LT AR 2 NG EAT R FE Sh AT R MK 35 22 1 JLAEVE R 2 b ol 23 i A7 M AR (WS AT Sl X =
1829.80, P<0.001;iz817MX* = 139.22, P<0.001) , Ifi /£ Hb k2 FEAZ BB T IR B & 2 F HAETR R
EIAT MR (X = 22.90, P<0.001)
2.3.5  REBCRIE XS 2 B R U A A0 52

FEHRBUEA D BN E AT 8 I, AR MER B8 ST W AIEEAT R (B 3) o % SRR TR A Z FiE
ARZBINEAT AR TC 8325 (X = 2.00, P = 0.30),
2.3.6 R B FRAE XA B4 HOHE A A 52 )

A BUEA B T 1132 Wk, Kb Wi EATR 817 IR, 18807 R 74 W BUEFT R 241 (K 3) ., %

S
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Behavior types distribution of OC
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B3 RIFHAEESERSRITAHEERSEHE LN
Fig.3 Behavior types distribution of 8 bird guilds in different vegetation layers in Binjiang Forest Park
HC: A& 44 H herbivorous collecting; HP ; FHE#£HL herbivorous pecking; IC: £ H45 H insectivorous collecting; IF; £ H K HL insectivorous flying
catching; TP & HIEHL insectivorous pecking; OC: Z+E 4 HL omnivorous collecting; OP: Z2EHRHL omnivorous pecking; RF: £ P KHL raptorial
flying catching

SR AL AR TR AR Z AT BAT AR 8 3 22 HARE R 2 R 9 2 0947 AR (X = 920.24, P<0.001) ,7E7%
RIZFEARIZWIZ ST R e 2 2 T HAE PR M T IRk (X = 21.51, P<0.001) , 7E #4523 FIT AR JZ (1)
BEAT IR 8.3 2 F HAEFEARZ AT MR (X = 22.54, P<0.001) ,
2.3.7  REHARIE X BRI A R 5

PR IUE A0 S 3017 116 W, o WG AT R 70 YR B TR 1 R IE TR 45 (K 3) . %52
LEFTETR AR Z (A B AT AR (e 3 22 T HAEVE AR IZ AT IR (X2 = 35.71, P<0.001) , ZEFF RJZHEETT
AR 35 2 LA ML 2 AT R AR (X2 = 33.80, P<0.001)
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2.3.8  AHBLRRIEXT B YRR A A 5

1A REUE T BT 268 W, HrP i EAT N 236 IR, issh TN 20 I EE T 12 (K 3) . %5
FEAETET A2 BIWEEAT AR 2 22 T HAEREA 2 A9t 2 94T AR (X = 111.87, P<0.001) , 7EF+ K
2 HEARZ b 20032 h AT R A ECE AT AR T B 25 5 (B s T M A% = 6.10, P = 0.060, HUEAT R X° =
1.50, P = 0.598),

2.4 Bl SIAE P B2 Rl AR A S

X A 23 (R AR A, B R R M 5 2+ 3R U A BN 335 B e s AR AT, Ol 0.998 5 & HL R HLAE A1 A
B RIUE A BN TS s SE AT, O 0.818; 2% B IRIAE A 5 & R BUR I ) H & 4 e s, 0.985 M 4
BAEF S ERBUE A B N ES I R e ER, 7 0.991; P CIUER S aRIERNNESE RS,
0.994,

Xz sh A A AR AL, & R B S B A R A B B e i AR AT, R 0.997 5 & HUERHUAE A1 FN
TR o TS 8 e SR AT, o 0.989; 8 B IUE A 5 & R CEAR A ) H & B e, 0.914 MR
WA A1 5 1 A B A W B B 5 d i, R 0.289,,

P A RSO, 6 B BRI 5 22 1A BUAE T J 8 5 e i, o 0.757 5 8 HURBRAE 1 5 22 B4R LR
P H & R fe i, o 0.761 5 22 B G BUE A 5 & A CIUEE A1 Bl 5138 B f i 1B AT, O 0.834 i B R IVEE A S5 &
A B A B A, SR 0.593 A BRI A 5 & AR HUE I S B R, 0 0.171(K 3)

®3 SHEXREAEMZRESVNEERE
Table 3 The niche overlap of eight bird guilds

IC P IF ocC oP HC HP RF
W2 25 B AE AL FE B JE The perching niche overlap of eight bird guilds
IC — 0.706 0.699 0.998 0.985 0.978 0.974 0.988
P 0.706 — 0.818 0.740 0.631 0.596 0.556 0.774
IF 0.699 0.818 — 0.716 0.720 0.561 0.598 0.687
oC 0.998 0.740 0.716 — 0.977 0.969 0.960 0.994
op 0.985 0.631 0.720 0.977 — 0.965 0.983 0.949
HC 0.978 0.596 0.561 0.969 0.965 — 0.991 0.961
HP 0.974 0.556 0.598 0.960 0.983 0.991 — 0.937
RF 0.988 0.774 0.687 0.994 0.949 0.961 0.937 —
iz 875 B8] 4 250 H& )% ( The moving niche overlap of eight bird guilds)
IC — 0.666 — 0.884 — 0.739 0.289 0.997
P 0.666 — — 0.831 — 0.989 0.046 0.710
Ik — — — — — — — —
ocC 0.884 0.831 — — — 0.886 0.083 0.914
op — — — — — — — —
HC 0.739 0.989 — 0.886 — — 0.056 0.783
HP 0.289 0.046 — 0.083 — 0.056 — 0.255
RF 0.997 0.710 — 0.914 — 0.783 0.255 —
BUE 23 (A AE AL F & B (The feeding niche overlap of eight bird guilds)
IC — 0.455 — 0.757 — 0.593 0.090 0.738
P 0.455 — — 0.761 — 0.513 0.171 0.512
IF — — — — — — — —
oC 0.757 0.761 — — — 0.483 0.065 0.834
op — — — — — — — —
HC 0.593 0.513 — 0.483 — — — 0.333
HP 0.090 0.171 — 0.065 — 0.339 — 0.048
RF 0.738 0.512 — 0.834 — 0.333 0.048 —

— . BRI HC: B FAE herbivorous collecting; HP: # & ¥R B herbivorous pecking; IC: £ M4 B insectivorous collecting; IF; £ 41 K HX
insectivorous flying catching; IP . £ B AR HL insectivorous pecking; OC. 25 B omnivorous collecting; OP 2B IR B omnivorous pecking; RF. BN

“RHX raptorial flying catching
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3.1 A PERFHEXS 5 SR I R 5 24 A 1) e

AP RGA: SRS 3 MAT NTERMZ I EAFTE 3 22 5 TR 2 S 2R IR 4R A1 - S i B s 3
JIT i A2 g HA A B R I BT (B2 0T 8 Tl 5 S AR A A A TR 25 5

(1) FeARZ B AR Je B 15 A AT A £ 43 WU 14T A PRI TR Y RO A B 1A 2. 3
JIt 5 SR B A A DA 2 MCHE P R B 47 AR P SR i 037 5 b A 4 A PR B R P S i I |
Wir. Clergeau %[30] ,Palomino Fll Carrascal " fil Evans %[32] AT 45 SRR B ,ﬁ*%@ﬁﬁ%ﬁ‘ﬁﬁ%ﬁéﬁ*@ﬁﬁ
UEIE NN 2 Fh Y 32 6 BE RN Z ALK, T DU R 280 5 2R 4R (I B, ) 3088 KGRI IBCES Y 37 B o iy JEL T
ARG 83.5% B AR S ( Sturnus cineraceus ) TEFETRAZME, . TEWELE] 6 KA ZEEREH 4 WERT
FRFA, HE REREGE AR 80 K, stizshim s , WL 2 1 844 ( Regulus regulus) SRABTT HIIHETRAK)Z
WL, ERECET AR Y 2 BIAE R S A AT F DU Bl R R TR R I R SR A, AN R
%€ ( Eophona migratoria)) FIE4E ( Fringilla montifringilla) , H: EE W) 433 M 7% P2 ( Taxodium distichum ) 5
SCFNAA (Sapium sebiferum ) Fe55%

(2) & AU A 2% B U L RTRE £ 40 HUAE A1 35 e 5 b B 2 0 E LM ELE S 0T, Pearman ™ (5T
SRR, MR N R 2B B  BE S S IE T E RORIR X SARBEE Th AR IR B A
TRIE AR AT FE R A TEH 2 A REA — B, SR, 78 AARMAE S R G D A 56 HEARZ M2 1
MR S R 28R UL R+ e sh Wy e ) OR(ARE N DAL 3 R 9 RS2 AR (A 45 T, i HLJ2:
REBE NGBS RN EY R, TEARPII AR T W SRR B iR AR i, RA
3/8 B AL A LA g B 37 BT, PRI 2 el Y A AR B4 A T "o 8 ey, 07 482 v PR TS ol 98 AR e A A ) 1)
FERZ AR W0 B A O B B 2 5 2R SR A ok

(3) HEA B e R T FAE B 4R U BRIz 337 7, e e IR BRI 3 . 2805 264
PR EEEARZAE N s sh IR E I, SR, S 2R 24T AT AR th B M A7 o 2 A )=
LA 1), AT AR )Z 31 M e 22 B0 390 1) 1Y) S5 SIS 05 S 0 28 3o R J2 A RE SR, AL I AR 22 14 o A G
R T Camprodon FlI Brotons' ') I Hansson"**’ £ Z:91F B THER)ZRENS Ny S S P AL 5 L 114 37 o FURE 37 1) B i
NI REAS S 25 19 0 5 S i) AR A R 22 8 T T M T S 3tb O 0T 5 3R B, 5Bk 90% HE A JZ 19 N AR
SRR B DT AR BRI N AR S R AR 2 T B A R 2 4, ZE T S b v X
FRER IS AR R A 2/8 1Y S HUR AR A iz 3l 37 i, DRIl R S22 A Bl o e A e, 7 3
IEEA 2 55 B A 5 S I S AL e
32 ORI EAESANES S

XF H 8 A L AR TR B Z R AT AR (BT 3) FURH L R) 25 () A2 25 B T (3R 3) AT LA S5 Rk
B 5 2 2 AT 1) 22 B A 5 ) A S R T A0 B

DA AR R AT 2 AR IR A Y IR AT MR 48 IR A D 9] e B, 32 Bl AR 25 [ AR 25 A0
IR R M E R (R 3) I HLLE 4 AR S 2 8 1 B 2k AR S22 R 94.54% , W] @ i £
MOy B T4 B AZSAY S BT LA 4 e 2N S AR TR 28 [ A 2507 I AF e &, DR, — FLE
— BRI S 2B T BT 2R, O — BB R T X — 23 (R) sl B ) 0 4R A 1 55 880 il 25 W 2 B TR IR 12 26
B R AT O 19 A 25 067 A B, XU R T AL B 2 2R T R AE O B A R T i R R 2 —
Clergeau' ™ 1 Sandstrom" > YRI5 B , 3k 117 1L S BOK 1L 4E ( Parus major) , ¥ 3 ( Regulus regulus ) , FE 5t 1 5%
( Zoothera dauma) F1FAMEWLAEY ( Monticola gularis) W% e . 35 T B 10 A R 2E ( Passer montanus ) , 2§ ( Turdus
merula) FIJK 515 ( Cyanopica cyana) (AEU: 2 T o 30 % Lo 40 B & 30, B0iE T B 9 22 B AU A0 B 20
Bt FIHZ e B IS 2 X SR A CENE— 3

http ; //www.ecologica.cn



4834 LA E = 35 %

IR PRI PRI IR A D A7 15, 22 () A 27 7 75 B e e AR AT T G P S TR] D 0 b R kg 1 2 s
IS I A 2 — T REIR TR 7 sCR AN ] o B PR ICER AT LAWK sl TUSF AR 1, il 25 48 9077 2
B PR HIBCE 37 3 B AL 5 2 ol QIR P AR AR ] A Il BRI A 0 5 ik S 5
i o — A B TR R U IRAR R TS AL, B U R A 5 R S I N R S AR BT AR FE 40 5—10
JUEEEN 1,33 IR 2 B e R ), B AR O T RGP e A SR L B A
3.3 SRS PEA O S AR A A A 55 D RE A X

TS IR ORM) SV PG 788 - A< VO A M) Y 55 20 e Ay s, 0 9 S S B R A O, AN (SO 2 4 kTl 2
SRGUEFETEAER], W H R T BT A L S BT Sl 2 el S 3 i A 5 2 T A LS
HAEZSMRSs TIREA T mingr, MALRE A AT, A Wl AR W B AT AR BRI S5 1C, 5/8 1 5 4 I UHAR
N EZRG LG AR5 SR AFAR s s AR (37T AR RS AR AR ) 1) A R BT AR A
AEH 22 B A A SR o DAY 2 Bl 1 S i A 5 200 15 M 1) A 25 55 D RE % 18, I3 N ALy 140 JEE
PGB M AW 1) 22 R Wl N N B 07 8 o T AR 2 8 N R B B 43 Sy T/ (H2 A el
Ve 2 PR PR A7 0 £ £ 2 25 1 08K v 2 R 2 ) i 2 7 A R PRLRRET ) R A WS e A0 3 DX 7 X
SR S BEl Ty DX 3 ) 43 AT Ay 7 A 2 S B A AR AR (A S, IS AR T I £ B R, AT 5 2K
WX BRI I ZORAF 22 57 . BER SR AR MR Z ARV K e A BE B AN [RI 25 A R RS, i
Xt T AR U A R 3 A2 U AN Rl ik, 107 E B 5 0 = A5 AR B2 2 AR 5 3 R IR AT 4 AR Al
FEBCE 75 U 5 TR Bl s 3 T B R AT, 7 e B 8 P R B A 2 R AU R B B 32

Bt BV P R TAR N B4 T R SCRF, 2R P, B B R, 8 5 M, M0, A2 5, XU, b 5, Xl
A, BEIUEAY B A , Rt G
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