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Abstract
fected the diversity of birds. In this study, the composition and diversity of bird species in Qidong City were investigated through the collection

(Environmental Planning and Design Institute Co. ,Ltd. , Nanjing University,
With the development of urbanization and human activities, the living space of urban birds gradually decreased, which further af-

and arrangement of historical data, the method of sample lines, sample points and the method of direct number of zones. The results showed
that a total of 79 702 birds of 13 orders, 41 families, 81 genera and 165 species were investigated in Qidong City in the whole year, including
passerine 21 families 35 genera 67 species 37 304, 26 741 birds from 46 species of 18 genera and 5 families of charadriformes, the passeri-
formes were the most numerous orders, followed by charadriformes. There was great variation in the diversity of birds among different seasons in
Qidong City, the maximum and the minimum number of birds occurred in winter and autumn migration period, respectively. The maximum and
minimum value of Margalef index occurred in summer breeding period and autumn migration period, respectively. The maximum and minimum
value of Simpson index occurred in the spring migration period and winter period, respectively. The maximum and minimum value of Shannon-
Wiener index and Evenness index occurred in the autumn migration period and the smallest in the winter, respectively. According to the ani-
mal geographical region in China, the palaearctic species was the most such as waders, wild geese and ducks, accounting for 55. 76% , then
followed by ubiquitous species (31.51%) and oriental species (12.74%). In terms of the composition of ecological types, the birds in Qi-
dong City can be divided into six categories according to their ecological types, i. e. swimming birds, wading birds, land birds, climbing
birds, raptors and songbirds, accounting for 13.33%, 36.97%, 2.42%, 4.24%, 2.42% and 40. 61%, respectively. Among them, song-
birds were the most diverse types in the six categories, and were the main components of birds in Qidong City. The dominant species of birds
in Qidong City were sparrow and black-bellied sandpiper. The common species were brown-headed corvids, grey plover, egrets, bulbul, spot-
ted billed ducks and house martins, about 20 species. The occasionally species were Chinese climbing finch, heron, crested duck, about 45
species. There were 8 national class Il protected birds, 6 CITES species, 20 IUCN species and 18 red list species.

Key words Qidong City ; Urbanization ; Species composition ; Bird diversity ; Seasonal dynamics

AW RN 0 NI AF SRR, G045 80 4% W0 Fh 2R
BRGINZR SN, R4 AR E S RGRE RRE
7t a-25 - A RE G ES R L2 iR NRAE
175 K R B2 ORI R AR U AR AL NGRS A S R 5
R A B T2 AR SR A AR
W, IR EETI S R VR I, AR T
] g B EE AR ) 2 R DR, )i S 1 R AR BT IR AR |
IBBFEM IR PO G TR TR, A A 1 (b AR R
i ST R (2011—2030 4F) ), A7 T AR W) 24
PRI R R T 5 2

BN A HESN ), RN A2 28 R G R R )

HEWE RATAYWSHMEAKEEARB (41730752)
EEBN £—5(1994—), %, 1@ EHIA,ME, NF L LA KFH

Ko * BLEER, AL NFELEEESFRR,

i EE 2020-03-27;f&E HES 2020-04-20

Bl FEBTTAE S RGO h R EEARA Y . e, P EE
PP — IR ERE A B AR S HOR (9 S F bl 2 %
RIS B0 Z2REE AR 2290 (0 WIS RIS IS MR 4 dnl T 4 2
PEEINSHCY . — 7 I, ST Y IR R L R g %
PR AN S i, T 5 26 n] DU A A 1A 4
P A N S AEPE N — M R R BN T
RIRAL TR R T Y L JE A, T LAGE i 18 £ 2K
KO A2 e, AT 1% 2 R 2R R R SR A8 R A R
Geas PRI o 53— D5 ifT , 5 3SR Sy — R B AR AR
R AR PEIE AT SO 4R, B BT R AN
NS IR, 55 2 SOl e AL, A= Y Z FETE BT T
B TIT 2 R MR TSR T RO B, AR I
AR TS AW A BT T A e 1 R
FIZHEPE | ARG SRS B R s 4 2

JE 2R T SL T T 8 T B AR 9, VL 9, VI U R G



98

BHOR A A

2020 £

200 7 km 27K 5 WKIEREAEIE H 5 280 12 A 2t
Bl JRARUTHE IR VLR ORAF AR S8 4f i 06 S 2R 24
PR R, 2 S AR T SR L 5 KR S 2 TR AR
WON B R AEARYOR, 2Rk A B T A AR i i AR 2
IRV, TR 2 2R I T2 50 0E N — B Bl i A £
HWEE T RZ — ZIFFTE D 5 PR e 5 FE 4
DORIRE sk, BAEBIE IR T S 28R, LU SR B0 b 4
PO iU IAS o O G o 1= o = AV NI & NN b2l 21 A S
AT RAEEE L,

1 HRBRSHERF*

L1 BREMBER BT TR AR X, HokbAk 121025407~
121°54"30"E,31°41'06" ~32° 16" 19"N , &1 25 [X < fi& Jai b W P4ty

PR S IX., DAy ST PR TP AUk, DU T A2 R
15 °CAES R K 1 037. 1 mm 4502 H IR I RORIAEF- 20
R 2 073 b 222 d ARFSRIXHEE 81% . fEATIEL
3053 b SR AR TS T IR A8 R T de o, R o T A 1
U3, HARZR BELATT0 O S, P BOK BV L it i 53 W IX 4
AR A B G40 1 BUR AR, SR A S RIS 5
FHIE s 2R AU BT, VY-S5 T0 T T T E S o e 2 X I R
AR RE DI (LA g AR I H X)) o B 9 A DX deloAy e
AT (JA AR ) 356 7K 308 T 447 X i = A 3G K 1 1 4 37
DX Sk PHETT I ZKGHLE -7 X R AR T H (6520 iR 4 4
FIARERAP AR RIS T S A& NP S5 DR Ji 3
A, HAE RS 2R R A )AL 1.2,

Bl

o HA
— it
[ FEkE
[ ]¥rat
I s
B s
[ ERiE
[ wemm
I R
[ =HERS
| B3
[ et 23
[ ] shwb
| K&
——

E1

BEM MR AEBMRESS

Fig.1 Land use type and sampling site in Qidong City
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Fig.2 Spatial distribution of bird diversity in Qidong City
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Table 1 The composition of bird species in Qidong City
£ AT S
Order Hmher Quantity roportion

of families %

49 H Passeriformes 21 37 304 46. 80
f®IE H Charadriiformes 5 26 741 33.55
JETZ H Anseriformes 1 7 908 9.92
#59 H Ciconiiformes 2 3933 4.93
#99E H Gruiformes 1 1269 1.59
AYIE H Columbiformes 1 1188 1.49
R85 H Podicipediformes 1 1127 1.41
W H Galliformes 1 74 0.09
# i H Upupiformes 1 67 0.08
#99F H Pelecaniformes 1 46 0.06
A%JZ H Cuculiformes 1 20 0.03
£ H Falconiformes 3 14 0.02
{4 H Coraciiformes 2 11 0.01
St Total 41 79 702 100. 00
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Table 2 The seasonal dynamics of bird diversity in Qidong City

e T e Margalef 54 Simpson Fa%L Shannon—Wien.er e Pielou #5158
Number of : Margalef Simpson Shannon-Wiener . h

Season . Quantity . . . Pielou index

species index index index

FEZTHEM Spring migration period 98 22 065 9. 698 0.909 2.947 0. 643

HZEHH Summer breeding season 100 14 267 10. 349 0. 898 2.972 0. 645

FkZEITHEW] Autumn migration period 83 8 318 9.085 0. 891 2.988 0.676

43 Wintering period 102 35 052 9. 365 0. 881 2.827 0.615

Jiit Total 165 79 702 14. 531 0.923 3.317 0. 650

2.3 BEMSBERXRMESRAR EHAYIXR &, R, 2E 0 BAOK S H AR A 5Tl Jii4

W73 1 (3 3) U IEAL Tl AL S5 R P A v [ AR 52
A ——ZR e — R A L — e — 5 AL B R — 2 b ik
TALH AR op BRI, B U TC ] 0 3 B REL RS , DA 2%
DI S B AR A o i 2R T Ak g 3 A R, A

o, SEREZK 55 USSR eI 2K 45 DU 11 I 26 3t DX A F) oty
JEFh R, 92 Fh, o 55. 76% ; FL IS Al 52 A, i 31.51%;
AR 21 F 5 12.73% 5 2R -3, B L e B R
(1 3t PR REL B , £ 28 A1 R B AR 22, B G b 1) b R A " S ol



100 BR A F 2020 £

Z I ARAAEAH S AR ARPER S 2R 8 F4 BETBEREHELM BLMHRED L
%3 BERBEARZ Table 4 The dominant species,common species, occasional species and

Table 3 Bird flora of Qidong City rare species of birds in Qidong City
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Table 5 The list of protected birds in Qidong City

iﬂpﬂes %iﬁ? crmes ey ALEAHR
protection
RIS Podicepsauritus | — VU NT
W (1% Egrettaeulophotes I — VU VU
EE¥ Platalealeucorodia | I — NT
5 EE% Platalea minor I _ EN EN
LIS Anas formosa — I _ NT
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F kIS Aythyabaeri — — CR CR
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2 Circus cyaneus I il — NT
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Fig.1 Sensitivity test results by indirect ELISA
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Table 3 Repeatability assay results of indirect ELISA (n=5)

N 2 H 0D, TH ODysg i value of N protein

L5 FE ODyso oy T ODys o value of whole virus

[ === HEN Intra-batch L[] Inter-batch LN Intra-batch Hit[&] Inter-batch

sawple PAfsbRfEs BERRN  OPHfsRE: BRRK  OPHfsRE:  ERRN OPHfsRE: O BRRK

number Mean + standard Coefficient of Mean + standard Coefficient of Mean + standard Coefficient of Mean + standard Coefficient of
deviation variation//% deviation variation//% deviation variation//% deviation variation//%

1 1. 540+0. 044 2.86 1. 576+0. 086 5.46 1. 165+0. 073 6.26 1. 160+0. 080 6.86

2 2.059+0. 144 7.00 2.063+0. 109 5.29 1.245+0. 036 2.89 1.244+0. 090 7.22

3 1. 652+0. 054 3.27 1.655+0. 072 4.36 1.671x0. 075 4.49 1. 666+0. 092 5.52

4 1.294+0. 054 4.17 1.421+0. 104 7.32 0.979+0. 028 2.86 1.042+0. 084 8.11

5 0.321+0. 008 2.50 0.311+0. 026 8.23 0.227+0. 010 4. 40 0.229+0. 012 5.42

IZIRIE L2l iy PEDV 2558 ME A N EABUREN
ALREHTE, 20 BT T RIS 135 v TeG FiiA ) fal$ ELISA
T3 BH At ARG 0 ) o AR R R 3 i Dy 151 600 Al
1:800, 3tk Py AL ] 48 5 RIS /NTF 10% (2. 50% ~ 8. 23%) ,
5 TGEV .CSFV PRV FMDV .PRRSV FHM:RE S To28 X R,
DI N (Y 2 RGN PEDV IgG HriAfy[al4 ELISA J5
DX B RO A RO R R S e, B4R A A
PEAS 05 1 PEDV J@ YR G927 A2 19 oG HUiksKF-. BAR
LA PEDV 251 A A gl bie I i BH ARGt %8 (81. 22% ) W v T
HH N HEH(79.59%) H2E 57 A3, H 2 R ik RAE
S BRI A R A8 25 (95. 92% ) , DR ] MR 40 52 o 15 1 6 %
N FH
S Lk

[ 1] B&GE, XUSAE. i ar [ M. 2 W JUstRleEtfi S, 1997 :688-689.

(2] MR, SEEGRZIM]. AUt REf L ARk, 2006:229-231.

[3] BREE ¢ SEmA TR SRR S FE AT 510 HT DG <DNA ZilE
FafdE[ D] At hEfL R, 2012.

[4] PENSAERT M B,DE BOUCK P. A new coronavirus-like particle associat-
ed with diarrhea in swine[ J]. Arch Virol 1978 ,58(3) ;243-247.

[5] 24t NMH U RN ASEEAYRLT ] S EIEE,1982(5) <218
221.

[6] XZEE2 B €, L, 5. 2011 58l T B R s (AR 525
BrLd]. A1, 2012,34(3) 180~ 183.

(7] 5. 2014 (R ER R S RI— i rd TS eI kR T 5
TRREL1]. PN2E T, 2015(2) :49-50.

(8] Wi, JEEz. 2018 FRIEFRIRATIB LS 2019 s THa s M P o
(1] Sl Fl,2019,36(2) :38-40.

(9] ZEHE, REE 5, 5. R TSR E N BN RE LU
SITLY]. RS R AR, 2013,35(4) :299-303.

[10] LEE H K,YEO S G. Cloning and sequence analysis of the nucleocapsid
gene of porcine epidemic diarrhea virus Chinju99[J]. Virus genes,2003,
26(2) :207-212.

[11] COLOGNA R,SPAGNOLO J F,HOGUE B G. Identification of nucleocap-
sid binding sites within coronavirus-defective genomes [ J]. Virology,
2000,277(2) :235-249.

[12] RODAK L,VALICEK L,SMID B, et al. An ELISA optimized for porcine
epidemic diarrhoea virus detection in faeces[ J]. Vet Microbiol ,2005,105
(1):9-17.

[13] W22, IR, T 2 , 5. e TG B s e B ik N SR
TalESFER[T]. R R, 2019,47(17) :91-93.

[14] OH J S,SONG D S,YANG J S, et al. Comparison of an enzyme-linked im-
munosorbent assay with serum neutralization test for serodiagnosis of por-
cine epidemic diarrhea virus infection[J]. J Vet Sci,2005,6(4) :349-
352.

GG G G G S S S S S M M G G G G G G S G G G G S S S S S U G GGG S G G G S S S S SO SO W OU WO Wy

(B4% 102 1)

[20] 0, F 58 V0, 55 i A AR A A e [T ). A8
2441%,2015,35(12) :4186-4195.
[21] GREGORY R. Birds as biodiversity indicators for Europe [ J]. Signifi-

cance,2006,3(3) :106 —-110.

[22] FERNANDEZ-JURICIC E,TELLERIA J L. Effects of human disturbance
on spatial and temporal feeding patterns of Blackbird Turdus merula in
urban parks in Madrid,Spain [J]. Bird study,2000,47(1) :13-21.



