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Study of the dominant bird population ecological niche in Zhangye National

Wetland Park of Gansu Province
ZHANG Jing, ZHAO Chengzhang* , REN Yue, LI Xueping, LEI Lei

College of Geography and Environmental Science, Northwest Normal University , Research Center of Wetland Resources Protection and Industrial Development

Engineering of Gansu Province, Lanzhou 730070, China

Abstract; The niche change of bird population affected by the temporal and spatial pattern of birds, is the theoretical basis
of understanding the mechanism of birds environmental adaptation. The aim of this study is to investigate the niche breadth
and overlap of five dominant bird species in wetland within the inland basin of northwest China, especially the diverse
temporal changes in niche breadth and overlap as well as their formation mechanisms.The study, which was conducted in
Zhangye National Wetland Park, Gansu Province, China,took place over three periods from November 1, 2013 to May 30,
2015. In this study, two sample lines were fixedaccording to the surface features of the Wetland Park Conservation Area.
The transect lines, each approximately 1.5 km long, ran through the whole conservation area. Surveys of bird richness and
abundance were performed every 3 to7 days along the transect lines, which were 3 to 5 days during the bird migration season
and 5 to 7 days in the winter. These quantity surveys were carried out every month along the transect lines. During the
surveys, the species, numbers, and behavioral habits of birds were recorded on both sides of the sample line, the walking
speed of investigator was 1.5 km per hour.Those were tried to understand that the temporal diversity of bird niche breadth
and overlap, and the patterns of variation and formative reasons for the niche breadth and overlap. The results were shown
that the niche breadth of fives dominant species increased firstly and then decreased with the month replaced in Zhangye

National Wetland Park. The highest values appeared in January, which were 1.601, 1.415, 1.627, and 1.771 for
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Tadornaferruginea , Anasplatyrhynchos, Passer montanus, and Fulicaatra, respectively. The highest value for Ardea albain
appeared in March was 0.556, The niche overlap of the five dominant species differed by month, with the maximum values
in March and November, and minimum values in January and February. The niche breadth and overlap of dominant bird

populations were shownthe relationship on time scales that one waned with the other waxed.
Key Words: bird; dominant population; niche breadth; niche overlap; Zhangye National Wetland Park

RS A AT RV TR B RAE A2 A SRS R A S T W M A0 AR S A 3
JWI T 5 IR AR R 9 o 1 IR i) 4 TR B R LT R | R A 1 28 5 PR PRI 3 R G AR 1 B A
Bl o 2PN R A B BE R — AR s A P 7 — A B R 0 S ] DA R i
TSR (5 A ) BEUR 220 LR R AR A BT P SR A BRSPS RN R TR — B s Ak R
RN R (nay BRSO AR s USRS IR I A A 9 R AN AR S A
A AR, REAEHR 7 1 SRR IR] 6 DRI O 2C LA B 1 2438 o7 AT B 0 AU BE 7 20l i 15 2JS I 34
BRI IS TR SR RS 78 A AR AR S JR G0 T 2 26 v B R A5 5 W e A it 23 B P i, 1 SLARE BT
A7 IR BE B A IR 0 A 25 3028 5K F- 1) ik A e Hotme AR R AL REVE h 10 0 U5 A 25 00 M T S BOR 4R
(USRI A By T I AR B R B U4 58 AR 28 e B e IR BREE ™, YRR 5 2 A TR R
Y7 PR T SR e M R S R ) 2R S MR AR B S R A R B DA B 25 S 1 TR A LR R
SAHREELAL |, LA 5 R I 5 28 BE IR AR A5 A BN 5 E A AT, PR B 1 % S S s PR AT O T M B
I Z AR DRI, Yt 2 el (A3 % S i A 250 5 R T A8 (B 5T, % 143 S R R A R g e
B TE4 R, WY SRR AR A S RGP AR e P R B LY,

AR ) R 22 el Y b S TR PR G A 2 AR G, Ak BT T g B R M B B L e R AR S PR
FE B 1 BT B U5 12 B A RV T 0 8, 2 7 M0 5 S A P i 2R E OG0 i Bt
A TR | B XU A B AR A 1 DR 7 25 5 Wi 3 15 SR i 1) A B 2 ) 23 A, b 5 R v AR S e AR R
Wt T, A SR A A R G S 2T AL ORI R R DR R U (G M TR o S 2 S
RSP S i A ARV 1 TR RRR ] DG ZR AR A A2 S TR IR T R AR RS, LR X 5 28 A 25 A0
Vi FEE R o 5 14 I ) S A AR AR SR 55 A 38, 4T G, AR LA B AR ] S b 2 el (0 38 S R M AT ST X 42
a5 W UIRIL B2 O SR e S WAV - 8 SN WA E= ) o w W 3 7 PN O G R T TP S 08 SR VAo - 2 1 e
A E AR 2557 528 A7 9 BE AR 257 B 1R A ML S HOE ORI 7 O S b B 2R B R AR 4
RIS o P A2 B I AR A

1 #MR57EE

1.1 5T IXHENL

WFSE XA T H 78 48 5K 30 5290 b 23 Bel 4 7 X (38°5838.99" N, 100°26'40.74" E ) , {4 7 X K 1 F1 24
930hm® 4K 1433—1463m (&1 1) , J& My KBt UM AR P340 7.8°C, = 0°C BUR A 2734°C, = 10°C BUR K
2140°C AEIREK I 132.6mm, ELEHTE 6—9 J 4EHZE K it 1986.5mm, H T Hb 3R 28 o W 55 A7 )2 1
K, 52T HOK B S SR 200 A AR 3 R E T KA AR TS LR AE A K
=LY/ S i B <N T2V Tl CRTE R S B R(ARE M I N W= R SRy A BB R =R S g R S
1.2 W5k

KA ST L S5 b 2 00 55 VAP RI I SR B 28 S A v e iy, 43R 2800 S 2R AE SRR MV S %, Tg4E
B 11 A5y, 385 % AR B 7 v P Sy s X K B TR E G, 78 T 3 SR T Y b VR e B 1 52 R RN TR, -4k
S WA TR [ Y R e XORT B B A A AR 4.5 A0y, 3B B A S MRS AR E kR b s B R R

http ; //www.ecologica.cn



6 3] Al A TR SR A Pl D S SR A A ST 3

2013—2015 4FH44F 11 A 1 HZR4ES 30 H, K
TETK AR [ G0 2 Bl 5 28 Z2 R v (S LI A5G, 42 F 0 s
ISP R X M RTE AR B e ALk 2 4% FE T 2
TRE XTGP, B SR 2 1.5 km,, fi B Nikon X
] B IE 58 ( 8 ) Fl Nikon HLfAT BE L4 (30% ) , [H] B 3—7d
TTRELR AT 2 28 = 5 A 2 B L i 2y | o e B 2T
PRI IR A (I B S 8] A 3—5 K, 76 15 S A ] 1Y) 1 A
(B s 1B Ry 5—T7d ., R AR, LA 1.5km/h 1Y 383 Vi
FELRATHE , LSRR 45 98 100 m P55 2802 Bl |
TR 2SS TR 22811148 2 ] Bibby B “Aa Tt
Bk YRR N R B O IE R A

>»Z

38°57'30" 38°58"20"” 38°59'10"”39°00'00"N

Z_ am

& T A R
/7 [ 4 B X
R i Lm

100°25'40" 100°26'60" 100°28'00"  100°29'00"E

R ORI s 15 S KRR, U Flbs TG 1 RARMERRARTEE
fj]ﬁﬁjﬁ/ztiﬁﬁﬁéjﬁiTiﬂ%?@E@ﬁ%ﬁﬁ ,%Bj]:fﬂ ﬁﬁ{#ﬂr%ﬁ Fig.1 Location of the study area and the plots distribution

1.3 HdEabr
1.3.1 SRRl 2 RHE

Fie IR 9 R [ R RO | 19 2840 MBI T 2 L (P, SRR E L AR B 22, 85 P> 10% 58 IR HFh
1% <P, <10% 5} 4 WA ;0.1% <P, <19% (2 AT Fl P,<0.1% 5 R FE R
132 S2EpyAS0

A 25 SRR LR P A T REAE FE A7, A5 25007 536 B I Wb R o A 2 1) R U6 0 22 /0 L) R R A AR 355 v
OB BB RE ) A A5V HE e DUAC B 1 A R X Y05 %) ) IR 10 AT B ) A b B ) A B AR

(1) A= Z54 B JE 1A 3E$E (5 B (Shannon—Wiener ) $8 %1, 11580 20H

B, =- i(PijlnPg) (1)

X, P, =ny/N, EFRF 5 4\%”:‘7)&41%7&?1%4\121:%& RN A AR B 0, FOREE | ADFIESS )
PRI T B 2R © XT30S A &, r A IOIRES % (=1,2,3, -+ ,r) , N, 5 i FhEYRTA A
N8

(2) S BT e, Pianka(1973) 2 HAIEE, HE AR N .

Oikzzpypk//J(zpy)z(ng)z (2)
K1, P = /N,y AT LS AR R RO R BT AT A AR HL 1, n, 227558 § AR5 )

FGEUEARA T HCE 2R @ X5 AR R &, r AR IRSE (j=1,2,3, -+ ,r) N, R5 i By TG 4
(LS8

2 ERE5S

2.1 EEYRHL

IRREF B A P S iE R 5350 H 12 B 32 Bl Hob BR T R E S S 1 R B
(Larusrelictus ) , FEIZZ 11 G SARP 238 1 Fh, BIRKREE ( Cygnus cygnus) o W 1 Fizs , AR Tl 58, AR SC
I T P>0.1%0) 21 R 2 AR 528 U R Po< 0.1% R WD  AAESE DRI b2 38 1 2
HORATER 1 h——302¢ 27 D H 23HEERE G, AR 500 20 Fel B0 e 22 (10 5 Fh S 2R i X2
AN AR 8 TS AR BRI PRS2SR0 B8 (Pica pica) , B HS MR BURH R ANAZE £ 2 H A4 H

http ; //www.ecologica.cn



38 %

ARSI Fh B4R e B, R A B e B A LR BUSAR AR RE , 645 I ] Bty A7 % B, A SCILE 4% 1 TG ok
JRRHG JRRHE (L Sk SR B X 5 Fh S 2R e AT A S L OIS
F1 KBREREMAESRAMMAEE

Table 1 Birds composition and dominance of Zhangye National Wetland Park

H/#/ Jei i Y 11 A 12 A 1A 2 A 3A 4 A 5
Order/ Family/ Species Status  November December  January  February ~ March April May
—J#E H ANSERIFORMES

(—) TP} Anatidae

1 #RKMY Tadornaferruginea 5, ++++ ++++ ++++ +++ ++++ ++++ ++++
2 K#E Cygnus columbianus i i+ s
3 JRWEIER Nettarufina i % +++ +++
4 IRBENS Anasstrepera e 2 ot -

5 283K Anasplatyrhynchos 5 +++ +++ +H++ +++ +++ +++ +++
6 BKE3KME Anserindicus A + -

7 FREEN Aythyanyroca ik =+

4% H PASSERIFORMES

(=) 47} Passeridae

8 BE4E Passer montanus R, ++++ ++++ ++++ ++++ ++++ ++++ ++++
(=) 1B} Corvidae

9 Bl Pica pica Ry +++ +H++ 4+ T+ et
(14) #9458 Motacillidae

10 #E#B48 Motacillatschutschensis 715 i+ —
11 %949 Motacilla alba fig 19, i+ i
=f{®% H CHARADRIIFORMES

(1) WEF Laridae

12 381 Larusrelictus (7= ++

13 4l Larusichthyaetus i ++ ++ . . —+
(75) SR} Recurvirostridea

14 AR ARG Himantopushimantopus i 15 St o
PUSH H GRUIFORMES

(&) BYE: Rallidae

15 FAE TN Fulicaatra kS ++++ ++++ ++++ ++++ ++++ ++++ ++++
16 2K Gallinulachloropus = -

F#H H CICONIIFORMES

(J\) HFL Ardeidae

17 KEA# Ardea alba piid ++ e+ o+ e+t i a— -
NH9IE H COLUMBIFORMES

(JL) #5575} Columbidae

18 JKBEMS Streptopeliadecaocto [22HeA +++ 4+

L3 H GALLIFORMES

(+) HEF} Phasianidae

19 5 Phasianuscolchicus 71, 4+

N8 H PELECANIFORMES

(+—) /BHEF} Phalacrocoracidae

20 38 f8%Y Phalacrocoraxcarbo (3= ++ T+
JLRSE F PODICIPEDIFORMES

(+) BEEER} Podicipedidae

21 KL BBRS Podicepscristatus 1, o

FRRRCE : ++++ I PEBTY , +++ 5 UL, ++ A Bl + 5 DL
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Fig.2 The niche breadth of dominant population birds on Zhangye National Wetland Park among different month
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Table 2 Dominant population niche overlap of Zhangye National Wetland Park birds among different month

RIS 231 JiR#E 1 TR pNEL A
H A% Month Tadorna Anas Passer Fulica Ardea
Serruginea platyrhynchos montanus atra alba
11 7 November  #RBRY Tadorna ferruginea 1
£ 3W8 Anas platyrhynchos 0.796 1
R4S Passer montanus 0.754 0.773 1
H B TR Fulica atra 0.731 0.721 0.725 1
K% Ardea alba 0.687 0.667 0.623 0.753 1
12 /] December 3R Tadorna ferruginea 1
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IR IRRHG 23115 kA 1 TR UNEE 4
A Month Tadorna Anas Passer Fulica Ardea
Sferruginea platyrhynchos montanus atra alba

5318 Anas platyrhynchos 0.780 1

R4 Passer montanus 0.684 0.701 1

F B TR Fulica atra 0.714 0.679 0.697 1

K Ardea alba 0.773 0.712 0.669 0.746 1
1 A January FRERME Tadorna ferruginea 1

253N Anas platyrhynchos 0.595 1

R4S Passer montanus 0.589 0.659 1

A TIAY Fulica atra 0.614 0.632 0.738 1

K% Ardea alba 0.564 0.692 0.752 0.374 1
2 H February RN Tadorna ferruginea 1

553k Anas platyrhynchos 0.695 1

JBR4E Passer montanus 0.780 0.684 1

HE TS Fulica atra 0.741 0.621 0.671 1

K Ardea alba 0.739 0.606 0.693 0.655 1
3 A March HIFEP Tadorna ferruginea 1

538 Anas platyrhynchos 0.766 1

R4S Passer montanus 0.741 0.686 1

BT Fulica atra 0.797 0.770 0.760 1

K Ardea alba 0.737 0.794 0.669 0.748 1
4 7 April FRRENY Tadorna ferruginea 1

23308 Anas platyrhynchos 0.660 1

JWR4E Passer montanus 0.709 0.616 1

A TIAY Fulica atra 0.753 0.634 0.792 1

K% Ardea alba 0.624 0.701 0.748 0.724 1
5 H May FRBENY Tadorna ferruginea 1

2539 Anas platyrhynchos 0.663 1

JBR4E Passer montanus 0.695 0.536 1

HE TS Fulica atra 0.727 0.681 0.807 1

K Ardea alba 0.453 0.627 0.687 0.635 1

3 itie
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