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Responses of avian community to plateau wetland degradation in Zoige
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Abstract; There is an important need to assess and monitor the status of the Zoige plateau wetland in the face of growing
degradation. Birds are the most active element of wetland ecosystem and can be used as bio-indicators of environmental
change. We conducted a field study on the breeding bird community of four degradation gradients of plateau wetland in Zoige
area. Analysis of the data indicates that the species abundance and the diversity index of avian community decrease
gradually and the community dominance index shows an increase with the degraded succession. The similarity of avian
community between two contiguous gradients of the succession is higher. The dominant species of avian community is Tringa
totanus in typical wetland (stage I ), and it converts to be Melanocorypha maxima after the wetland gradually drying up
into seasonal wetland (stage II ). When the wetland turned into moderate degradation (stage Il ) and heavy degradation
(stage IV), its dominant species groups have become Eremophila alpestris /Alauda gulgula and Montifringilla spp. /
Pseudopodoces humilis, respectively. We have identified a list of bird species associated with different plateau wetland

degradation stages, and presented this as a checklist for future monitoring and assessing on plateau wetland degradation.
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Fig.1 The location of field sites and the distribution of sample transect lines ( the red lines) (from Google Earth)
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Table 1 The characteristics of four degradation gradients of plateau wetland in Zoige

e FHIE A HA TEPIREE L
Stage Description Site Dominant species of plant community
1 BRI &R Carex meyeriana AR Urricularia aurea F2M

A S T 8 )L L TR (3 Vi
ST Hh Ei;g%:iwfﬁg B TR 1L ¥ Hippuris vulgaris , B4 & 5 Carex alrofusca . 7K # 1 1

Typical wetland Halerpestes cymbalaris

KB Batrachium bungei | = Carex tristachya KA

e
Bfis P Halerpestes cymbalaris 2% Hippuris vulgaris
iﬁif‘ﬁfﬁﬂﬁ A M ZETT PERLK ) 1 M ) B T 33k 28 Cremanthodium lineare | %% 4% Z5 BE 3¢ Potentilla
Z k

i s PSRRI o AL

anserina B Carex spp. JEHM Sanguisorba filiformis
Seasonal wetland

A€ Ji B H Blysmus sinocompressus . & . Carex spp.. K
Fi[#css  Deschampsia cespitosa , — TR EL i Carex tristachya . 75 75 77 1
Typha orientalis JEFNE Thalictrum aquilegiifolium

il| MR E TR HE B A= 11 v - 2 1 .

. RN AN . R Elymus dahuricus R ZATR P iph N
o LUK RSk S s KU fe e 0
Moderate degradation BHEH AR s L ap e )

KGN ZEBE K Potentilla anserina , —FHEEXE Carex tristachya N
A B Thalictrum  aquilegiifolium . % F 5 Pleurospermum

W8 uralense . H ¥AFF Nardostachys jatamansi JEHEE Elymus
dahuricus
v ST, O 58 2 o m JE
TR i) 3 FRFIHAD X 22 5 5 ] T B K Potentilla bifurca . ¥ 98 % B 3K Potentilla
- . B T R R, SR AR anserina ;B 5L Carex spp. \ 51 Plantago asiatica
Heavy degradation H, B

KGN ZEBE K Potentilla anserina , —FE L2 Carex tristachya =
gy ern B Kobresia myosuroides B 2 Elymus dahuricus | % Hi

Plantago asiatica
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B2 FEWMMREAR (2018455 A 11 B8k, T 10 I IVHE & SR 10 4 )
Fig.2 Photos of four degradation gradients of wetland in Huahu site, Zoige plateau (taken on May 11, 2018. 1, I, I, IV indicate Typical

wetland, Seasonal wetland, Moderate degradation, Heavy degradation respectively)
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Table 2 Bird community compositions of four degradation gradients of plateau wetland

SRR i Amount /(2 /km)

zz% Resident e TR
type I I IIr v I | Iir v

Rk BEBRS Podiceps cristatus S 2.3
JINBIES Tachybaptus ruficollis S 0.9
B Ardea cinerea S 1.4
KHEE Ardea alba S 1.4 1.6
H% Egretta garzetta S 0.5
W Ardeola bacchus S 0.9
£ 5% Bubuleus ibis S 0.5 L1 0.9
BELE Anser indicus S 1.8
WK Anser anser S 5.9 3.2
IRFS Tadorna ferruginea S 1.8 1.6 1.4 3.8 1.8
2531 Anas platyrhynchos S 3.2 2.5
FRYEVERS Netta rufina S 1.4
21375 Aythya ferina S 3.2
HIRYEMS Aythya nyroca S 2.7
KZ Buteo hemilasius R 1.8 0.6
MHE Milvus lineatus S 0.6
S Grus nigricollis S 2.7 1.6 1.3
B Fulica atra S 10.5
MK Gallinula chloropus S 0.9
% Scolopax rusticola S 1.3
L1 Tringa totanus S 21.8 6.8 13.8 1.8
KIS Himantopus himantopus S 3.2 2.6 3.8
¥#3k K9 Larus brunnicephalus S 2.7 2.1 0.6
3R Sterna hirundo S 6.4 1.1 2.5
ITERY Chlidonias hybrida S 2.3 2.5
HBYERY Chlidonias leucopterus S 2.7
YL /INSY Athene noctua R 0.6
INEFE Alauda gulgula S 4.7 7.6 1.8 10.0 19.2 1.3
i R Eremophila alpestris R 3.7 9.0 4.7 6.4 10.8 6.3
KWMEEH R Melanocorypha maxima S 13.2 1.4 2.5 15.5 0.8
HE WY Motacilla citreola S 1.4 1.6 0.7 L3 5.5 2.3
HAY LY Motacilla Sflava S 0.5
H#948 Motacilla alba S 0.5 1.8
IKES Anthus spinoletta S 1.6 2.5 2.7
LIS Anthus roseatus S 1.1 0.7
KTE1A 57 Lanius tephronotus S 0.7
LI AS Pyrrhocorax pyrrhocorax R 1.4 0.8 0.6
1114 Pseudopodoces humilis R 1.4 4.1 0.9 3.8 5.0
FELL NS Phoenicurus ochruros S 1.5
HMEE4E Montifringilla taczanowskii R 0.5 3.4 22.4 3.1
e Monifringilla ruficollis R 1.1 2.1 7.6 3.1 20.0
FhZEA T Total species 25 17 12 9 11 10 8 7
F AN FEEL(H) Shannon-wiener index 2.695 2411 2.092  1.539  2.071 1.91 1.540 1.366
YIS HEHERU(E) Pielou index 0.837 0.851 0.842 0.700 0.864 0.828  0.741 0.702
A EEFEEL(C) Simpson index 0.109 0.129 0.167 0311 0.180 0.192  0.290 0.350

I MAGEHE Typical wetland; I ; Z=95 IR HL Seasonal wetland ; T ; H1 BEiR LI M Moderate degradation; IV . H iR LI Heavy degradation

AEWIIATE HIC 3G 39 R 32 Rl (82.1% ) NIEARL 7 Fh (17.9%) N 5 K RA W, b it
13 F1(33.3%) , RPEFE 2 Pl (5.1%) , ) A 24 Fh (61.5%) . BT F5Ck 0] 3 0 M 32 SR B0 A 21 Fh %25 15 Fif
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LRI s FE A T B I AU AR S vh Bl i 2 Y R 2L ( Tringa totanus )
( I ) FKWEH R (Melanocorypha maxima) ( 11 7)) ; 78 M A A Be | e AR BB AT P9 B AR 2/ - %€ (Alauda

A KB IR IR 22

I ARUAN IR AE S

gulgula) F1FH R ( Eremophila alpestris) ; 7F IV I A= 5% U i 22 B #0225 46 ( Montifringilla spp.) .

£3 AMERFAREESERBEFRHELS

Table 3 The characteristics of avian communities in four degradation gradients of plateau wetland

i Site Huahu 1 1 1l v
PFEL Total species 25 17 12 9
U Amount/ ( H/km) 82.7 47.4 31.7 44.1
IKEFPIE Total waterbirds 23 8 2 1
fL#F Dominant species 21 45 KA R fAEHR HES
(DL Tringa totanus Melanocorypha maxima Eremophila alpestris Montifringilla taczanowskit
Dominance index ) (26.4%) (27.8%) (28.9%) (50.7%)
, AN INE A i
BHIXY Fulica atra H I bt e aé .
(12.6%) Tringa totanus Alauda gulgula Montifringilla ruficollis
’ (14.4%) (24.4%) (17.3%)
HIE S 4 GilEP
Montifringilla taczanowskii ~ Eremophila alpestris
(11.1%) (10.7%)
B3l | I I I\
PFHEL Total species 11 10 8 7
¥ Amount/ ( H/km) 37.5 47.3 42.3 36.9
IKEFPZE Total waterbirds 8 3 0 0
ft#Fh Dominant species Nl KMEH R INTRE R A 48
(Pt Tringa totanus Melanocorypha maxima Alauda gulgula Montifringilla ruficollis
Dominance index ) (36.7%) (32.7%) (45.5%) (54.2%)
NEAE P MER
Alauda gulgula Eremophila alpestris Eremophila alpestris
(21.2%) (25.5%) (17.0%)
TR MLl 4

Eremophila alpestris
(13.5%)
L4
Motacilla citreola

(11.5%)

Pseudopodoces humilis

(13.6%)

SRR R R W (32 2) , AEW S BT fict 4 AR bl 1o A= 35 v 1) 55 200 Al 5 e B 2 Ak 94— 2K
R S e, (RO A d A, i IV 28388 Ml Wy o e S 22 R i R AR, 10

BV T B A 55 s b B AV AR TR

P A
:[:j]l]o
3.2 HEEAERIME

Sgrensen FHUTER BT 7R (£ 4) , PIBFFE XK BT

Jee [T 20 I 24 i) 5 2R A 7 A DL

o 5 B e ISR IR AL T R A TR b B S VR W R B AR R A
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T B IR 5 T S PR PR v (R (DL AR A s | 26

v AL AR

A 35 PP A S RS

x4 FRERSEBFEME

Table 4 The Sgrensen similarity coefficient of avian community in different habitats

HE T RS AR A 1

HEBESA Stage I | I v
I 0.48 0.21 0.11
I 0.43 0.56 0.35
m 0.16 0.55 0.67
v 0.06 0.31 0.57

b= AEUE A BT B, T = A B AR B

3.3 BRI

Bray-Curtis FHE5 73 )2 BT 78 (8 3)  FEARBLUEE S 50% I, AIF 5T X 46l B0 5 R e A B e % 1A 2E
KRB Z R, o 7 ARy — 2B, T = A8 N8 (Aythya spp.) 5%k (Anas platyrhynchos)
AL ( Larus brunnicephalus) . FAATERY ( Chlidonias leucopterus ) TEARLEEFEECH 50% 0 58— | X $L 5,28
PR AR BOK IR, A7 A8 B0 0 B A DG 2R 5 1 [R)RE BE B8 7K Bl 2R 5 AW . 1) % M VS, ( Netta rufina ) (A5 (Ardea
cinerea) BE ME (Anser indicus) . /NS ( Tachybaptus ruficollis ) . W% ( Ardeola bacchus) . 27K 3 ( Gallinula
chloropus) JWIF NG ( Chlidonias hybrida ) FEA Ve PR DR AR B A A A5G 2R it 1] 946 /K 10 TR 198 a0 35 Bl F £

Anthus spinoletta
Ardea alba

wﬂ

Grusnigricollis

Anser anser
Aythya nyroca
Aythya ferina

Serna hirundo
Fulica atra

———
.

Tringa totanus
Netta rufina
Ardea cinerea
Anser indicus
Ardeola bacchus

Egretta garzetta

Alauda gulgula

Motacilla alba
Bubulcusibis

Motacilla flava

! Milvus migrans

Buteo hemilasius

0.4 0.6 0.8

Similarity

3 BEREBRMEEGFEHRRERSNE

Fig.3 Hierarchical clustering based on Bray-Curtis dissimilarity of associated bird species in Zoige plateau wetland
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A LR IKEY (Anthus spinoletta) K 1% (Ardea alba) 5555 ( Motacilla citreola) B30 ( Grus nigricollis) |
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B4 (Montifringilla ruficollis) . F I35 %E ( Montifringilla taczanowskii ) 1B 11148 ( Pseudopodoces humilis ) WIAFTEHE
UFRREAE DGR A RAVIN B 4 Z (A AR B PEAR R AR = .
3.4 ARFBEGR oA

WA REVE A LR A 45251 2 R0 BE AR BT rh O DR SAMZE D i B BRI (R 3) o DI
o AR B T A DL AR R A, 25 AR DG R RTINS (18] 3) B HETR R B B R A 56 3R (AU
KT 50% ) IZMAREFPE R — DR B 4 DEHEF BRI L0068 K a R AR/ /N T/
Mol 4 5 th TOK & R BEE TR R AR A W35 Ao — A SRR R AT, 3X 5 A ZEHETE AL W A ] A4ty
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62.1%, £ N RESR A 3 DRI RBERZ, MR A R (30.2%) A R//DEFE(26.2) FKE
(25.4% ) b Ja P2AE I ARLAN T BUA 58 vhds g A 7E IR bR SR TR M 71 2 02 11 A8 A0 55 v (9 AR
et
4 WL 48 /11148 Montifvingilla spp./ Pseudopodoces humilis

N R B Ml R//IND# Eremophila alpestris/ Alauda gulgula
VIFERRE R B, R 36 s IR s B 220 M A 26 KWEE R Melanocorypha maxima

N . O L@ Tringa totanus
ﬁpﬂ(%ﬂ 7 ﬁzﬁ%[m] H EK@%%[M ﬂ%—]ﬁ“ﬂéﬁﬂ , Ll%géﬁ B K& Waterbirds
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