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Abstract: Breeding season is the essential phase of avian life history. Understanding the avian species di—
versity and population dynamics during the breeding season is critical to bird conservation. From 2016 to
2020, a systematic survey of avian species diversity was conducted in Daweishan of Liuyang City, Hunan
Province, by using the line transect method in May and July each year. A total of 100 avian species were
recorded belonging to 10 orders and 38 families. Among them, there are 73 species of resident birds, 22
species of summer migrants, 2 species of winter migrants, and 3 species of passing birds. There is one
species that is ranked as the national first—class protected wildlife, named Elliot’s pheasant (Syrmaticus ellioti),
and 12 species that are ranked as the national second —class protected wildlife, including silver pheasant
(Lophura nycthemera), black baza (Aviceda leuphotes), red—billed leiothrix (Leiothrix lutea). From 2016 to
2020, there were 64, 68, 63, 56, and 57 species of birds recorded successively in field. The Shannon-Wiener
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index for bird communities was the highest in 2018 (3.421) and the lowest in 2020 (3.062). Meanwhile, avian
species composition changed more frequently year by year, with the inter—annual turnover rates of 77.27%,
81.68%, 84.87%, and 94.69%, respectively. The average diversity indexes of bird communities in May were
slightly higher than those in July. The mixed evergreen and deciduous broad-leaved forest, mixed coniferous
and broad-leaved forest, evergreen broad—leaved forest and brushwood were the most important habitats for
breeding birds in Daweishan. Among these habitats, the mixed evergreen and deciduous broad—leaved forest
had both the highest Shannon—Wiener index (2.943+0.146) and Pielou index (0.850+0.020) of bird commu—
nities. The results demonstrated that Daweishan had abundant resources of breeding birds and high species
diversity. However, the turnover rates of species composition in avian communites were high, and avian
species diversity in this mountain showed a large fluctuation of dynamic changes and a certain trend of de—
cline, which should be paid attention to by the local wildlife management department.
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Table 1 Information on avian observation line transects in Daweishan

ML S A AR A i A KIEZ TR X ]
No. of line transect Coordinate of start site Coordinate of end site Length/km Altitude range/m
4301021001 114°08'42.3"E, 28°25'58.5"N 114°09'54.9"E, 28°26'23.1"N 3.00 1 410~1 586
4301021002 114°10'52.7"E, 28°25'23.7"N 114°11'07.2"E, 28°26'32.4"N 3.00 1 013~1 348
4301021003 114°06'59.5"E, 28°25'16.3"N 114°06'15.2"E, 28°24'36.9"N 3.00 1 403~1 541
4301021004 114°06'42.5"E, 28°25'32.3"N 114°06'13.1"E, 28°24'44.8"N 3.00 1 350~1 512
4301021005 114°06'35.8"E, 28°25'44.7"N 114°06'21.9"E, 28°26'22.7"N 3.00 1 377~1 089
4301021006 114°04'55.5"E, 28°25'58.8"N 114°04'44.5"E, 28°26'30.6"N 3.00 1 029~670
4301021007 114°05'55.9"E, 28°25'25.3"N 114°04'30.5"E, 28°25'31.3"N 3.00 1 288~702
4301021008 114°03'53.3"E, 28°24'53.8"N 114°03'49.7"E, 28°24'01.7"N 3.00 699~736
4301021009 114°04'14.5"E, 28°25'48.2"N 114°03'39.5"E, 28°26'26.5"N 3.00 639~448
4301021010 114°03'17.8"E, 28°25'06.3"N 114°02'44.5"E, 28°26'15.0"N 3.00 264~578




74 A B

ER

2024 4

2

RIER S RmZ, A 73 Fh LA SRR, A
18 Fift; A FhdRe b, AL 9 Fibr

£ 100 FhE 2R, A7 1 AP R K — Uk
SRR S0, RO 3K BHE (Syrmaticus ellio—
t); A 12 B 28R R R SR B AR 3 Y,
WFRS(Lop hura nycthemera) SETERYFE A viceda leu—
photes) ZIWEFE S (Leiothrin lutea)S5 . BEHIALH
[ LE M 2R 0 4 - HE ST P 46:(2020)) I I
2 F& A A 30K R HE RN 1 PR BY (Cyornis
brunneatus) 2 i, J& ISP FIIA R 8 (A ceipi-

ter trivirgatus)YEME(Spilornis cheela). 18 J8 (Garru—
lax canorus) 3 3 M, A Teafh . Ak,
A HEESHE B A 2 M E R 264
86 i, J& TR 4 b 5 B SR AP Y S 2R
36 fi
22 FEESEYHSHEENEL

B E I S R M S A R BN,
2016 AFICFEN 52 9 H 29 Fl 64 Fl, 2017 4Fid
FF 52 8 H 28 Fl 68 ', 2018 4Lk F| 52K 8
H 31 Bk 63 F, 2019 4% 8525 7 H 29 B 56

®2 AELEEHESEER

Table 2 The list of bird species in Daweishan during breeding season

Yy Bk S3A T JE B A WG S AP )
Species Quantity Distribution Residence type Endangered and protected level
— BB Galliformes
(—) %%} Phasianidae
1. FIWY Lophura nycthemera 9 D R LC, I
2. RFHE Phasianus colchicus 2 A R LC, T, HN
3. A EHE Syrmaticus ellioti 8 D R vu, 1
4. K3 Bambusicola thoracicus 12 D R LC, T, HN
Z. 8828 Columbiformes
(Z) M888%l Columbidae
5. IWBENS Streptopelia orientalis 6 D R LC, T, HN
= B5% B Cuculiformes
(Z) 1185%} Cuculidae
6. KABY Cuculus canorus 2 A S LC, T, HN
7. L3RKEY Clamator coromandus 1 D R IC, T
8. WU ALAY Cuculus micropterus 1 D S LC, T, HN
9. /MRS Cuculus poliocephalus 6 D S LC, T, HN
10. B:BY Eudynamys scolopaceus 3 D S LC, T, HN
11. H#:EY Cuculus saturatus 20 G S LC, T, HN
70 #5872 E Pelecaniformes
(M) EF] Ardeidae
12. W% Ardeola bacchus 6 D S LC, T, HN
F S5F B Strigiformes
(F) K858 %! Strigidae
13. ZLf59 Otus sunia 3 A R LC, I
NJEFE Accipitriformes
(73) FERL Accipitridae
14. WK% Accipiter trivirgatus 2 D R NT, 1l
15. B Milvus migrans 1 D R LC, I
16. "BIEEYSE Aviceda leuphotes 1 D S LC, I
17. R 1 Accipiter soloensis 2 D S LC, I
18. ke Spilornis cheela 1 D R NT, Il
19. AFEIE Accipiter virgatus 1 D R LC, I
+ #51% 8 Coraciiformes
(£) 257 Alcedinidae
20. B Alcedo atthis 1 A R LC, T, HN
I\ BAKEH Piciformes
(V) BB AK S E Megalaimidae
21. RIUEKAK L Psilopogon virens 11 D R LC, T
22. BIGPIKA L Psilopogon faber 1 D S LC, T
(1) AR S E Picidae
23, BEWK AR S Picumnus innominatus 5 D R LC, T, HN
24, EWESK AL, Blythipicus pyrrhotis 5 D R LC, T
25. LK K, Picus canus G R LC, T, HN
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Species Quantity Distribution Residence type Endangered and protected level
. EF B Falconiformes
(+) &%l Falconidae
26. ZI%: Falco tinnunculus 1 A R LC, I
+ £ % B Passeriformes
(+—) WS E Campephagidae
27. MRS, Pericrocotus solaris 134 D R LC, T, HN
(+2) HEEH Dicruridae
28. KA Dicrurus hotteniottus 10 D S LC, T, HN
29. BB Dicrurus macrocercus 3 D S LC, T, HN
(+=) 8% #! Laniidae
30. 75H AT Lanius schach 2 D R LC, T, HN
(+mM) #B& Corvidae
31. 89 Garrulus glandarius 12 G R LC, T, HN
32. KMESHY Corvus macrorhynchos 112 D R LC
33. LLMEHENY Urocissa erythrorhyncha 23 D R LC, T, HN
34, JRIES Dendrocitia formosae 11 D R 1C, T
(+3H) E£5%} Stenostiridae
35. JTR#Y Culicicapa ceylonensis 1 D S LC, T
(+75) WA Paridae
36. KII4E Parus major 40 A R LC, T, HN
37. w2 Pardaliparus venustulus 6 D R LC, T, HN
(++t) BEEH Cisticolidae
38. 4l 1B Prinia inomata 2 D R ILC, T
39. WEYHE Prinia striata 1 D R LC, T
(+/\) BiHIESEERl Pnoepygidae
40. /MERGESRES Proepyga pusilla 7 D R LC, T
(+71) #7 Hirundinidae
41. FF#E Hirundo rustica 20 G S LC, T, HN
42, 4 ltisHe Cecropis daurica 88 G S LC, T, HN
43. JHEEIIHE Delichon dasypus 200 G S LC, T
(=) #%l Pycnonotidae
44, G Pycnonotus xanthorrhous 6 D R LC, T, HN
45, LRGN Ivos meclellandii 6 D R ILC, T
46. 13k 4% Pycnonotus sinensis 55 D R LC, T, HN
47. SRS Hypsipetes leucocephalus 15 D R LC, T, HN
48. TEIS IS Hemixos castanonotus 103 D R ILC, T
49. SAEWERY Spizixos semitorques 36 D R LC, T, HN
(Z+—) #WE %l Phylloscopidae
50. WM Phylloscopus fuscatus 1 G w LC, T
51. SELHMIE Phylloscopus claudiae 88 D S LC, T
52. BJEMIE Phylloscopus ricketri 28 D S LC, T
53. WEMIE Phylloscopus inornatus 1 G P LC, T
54. WM Phylloscopus proregulus 2 G p LC, T
55. SELAYE Phylloscopus castaniceps 17 D S LC, T
(Z+) WEHR Scotocercidae
56. LA Horornis canturians 19 G S LC, T
57. WA Horornis fortipes 95 D R LC, T
58. KIS Abroscopus albogularis 60 D R LC, T
(Z1=) KEWEHR Aegithalidae
59. £l K REIE Aegithalos concinnus 60 D R LC, T, HN
60. MK ILFE Aegithalos glaucogularis 3 G R LC, T
(=) 3% % Paradoxornithidae
61. KA Psittiparus gularis 9 D R LC, T
62. ¥3A9% Sinosuthora webbianus 107 D R 1C,T
(Z+3) FREEL Zosteropidae
63. BSLRGEIR Y Zosterops simplex 19 D R LC, T, HN
64. ZEHRUEY Staphida castaniceps 45 D R LC, T
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Species Quantity Distribution Residence type Endangered and protected level

(Z+7%) #REEF Timaliidae

65. 2L3:H8 Y Cyanoderma ruficeps 33 D R LC, T

66. FEMVEAMERS Erythrogenys gravivox 4 D R LC, T

67. FESAAWERY Pomatorhinus ruficollis 25 D R LC, T, HN
(Z++t) BiESFl Pellorneidae

68. W T Schoeniparus brunneus 5 D R 1C, T

69. IKNEFERS Alcippe davidi 63 D R IC, T
(Z+/\) &Rl Leiothrichidae

70. FIBERY Prerorhinus sannio 2 D R 1C, T

71. MRS Trochalopteron elliotii 1 D R 1C, T

72. SERGMERY Prerorhinus perspicillatus 9 D R LC, T, HN

73. LIRS Leiothrix lutea 315 D R Lc, I

74. W8 Garrulax canorus 24 D R NT, II

75. JRMERS Janthocincla cineracea 1 D R LC, T
(Z+4) iTEH Cinclidae

76. W Cinclus pallasii 2 D R IC, T
(=) B H Sturnidae

77. KRy Spodiopsar sericeus 2 D R LC, T
(=+—) #%l Turdidae

78. 258 Turdus mandarinus 3 A R LC, T, HN

(=+2) 885 Muscicapidae

79. #8945 Copsychus saularis 1 D R LC, T

80. 548 Muscicapa sibirica 1 G P 1C, T

81. FIMEIREY Cyornis brunneatus 6 D S vu, I

82. FIMEIERY Cyanoptila cyanomelana 1 G S LC, T

83. /NI Enicurus scouleri 3 D R LC, T, HN

84. JKISHERE Enicurus schistaceus 6 D R LC, T, HN

85. IAHEE Enicurus leschenaulti 10 D R LC, T, HN

86. LNt AY Myophonus caeruleus 5 D R LC, T, HN

87. JLLI BN Phoenicurus auroreus G w IC, T

88. LI B/ Phoenicurus fuliginosa 18 D R LC, T

89. M AT Savicola maurus 4 A R LC, T

90. JRARRN L, Saxicola ferreus 2 D R 1C, T
(=+=) H#8%} Chloropseidae

91. fEREN8Y Chloropsis lazulina 2 D R IC, T
(=1 M) BX{£ 5 Dicaeidae

92. 4K A S Dicacum minullum 8 D R IC, T
(=+F) 15IEEF Estrildidae

93. HMEXCY Lonchura striata 10 D R 1C, T

94. BEL Lonchura punciulata 10 D R LC, T
(=17X) #%l Passeridae

95. BR#E Passer montanus 5 G R LC, T

96. LK% Passer cinnamomeus 15 D R LC, T
(=1++t) #B45% Motacillidae

97. F#%Y Motacilla alba 8 G R Lc, T

98. K4S Motacilla cinerea 5 A R IC, T

99. 11E%4Y Dendronanthus indicus 1 G S LC, T
(=+/\) ##EHR Fringillidae

100. £4E Chloris sinica 2 G R LC, T, HN

EA, SR D, REM G, TR, BB S, BAEE, W, £MEL; P, KB VU, § & NT, B4, LC, & 1, (BRI E4%
PHEAEDIMLF)PRPENA—B" O BE 1 (AR ETEARPHFAIHLFT)PRPBANA B HEE T, (A E
B R MF AL EATFEHH L F)THEE HN, (h s ESRPFENMLR)THEE,

Notes: A, widespread species; D, eastern species; G, palearctic species; R, resident birds; S, summer migratory birds; W, winter
migratory birds; P, passing birds; VU, vulnerable; NT, near—threatened; LC, non—threatened; I, birds with protection level “Grade
I” in the List of State Key Protected Wild Animals in China; II, birds with protection level “Grade Il ” in the List of State Key
Protected Wild Animals in China; T, birds in the List of Terrestrial Wild Animals with Important Ecological, Scientific and So—
cial Values; HN, birds in the List of Local Key Protected Wild Animals in Hunan Province.
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Fig.1 Comparison of species diversity indexes of avian communities in Daweishan in the breeding season of different
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Table 3 Similarity of avian communities in Daweishan in different years
A Year 2016 2017 2018 2019 2020
2016 54 50 46 43
2017 0.818 51 46 45
2018 0.787 0.779 46 45
2019 0.767 0.742 0.773 40
2020 0.711 0.720 0.750 0.708

E: AL Z ARIEH BE AR B R AR, AT = AR T A

Notes: The upper right triangle data show the number of identical avian species between the two years, and the lower left triangle

data show the similarity index between the two years.

R4 KEWLFERRE SRR FEMREER

Table 4 Inter—annual species composition turnover of avian community in Daweishan

PR SR NG &3 AR R SRR
Inter—annual Total number of species Different species Same species Annual turnover rate/(%)
2016—2017 78 24 54 77.27
2017—2018 80 27 53 81.68
2018—2019 74 27 47 84.87
2019—2020 75 32 43 94.69
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Fig.2 Comparison of species diversity indexes of avian communities between May and July in Daweishan
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Table 5 Statistical analysis of species diversity of avian community between May and July in Daweishan

A %ﬂ]ﬁ . Shannon—-Wiener index (H') Pielou index (E) Simpson index (D)
Number of species (V)
Month - — — —
xxs” I—test xxs” I—test xxs” I—test xxs” I—test
May 51+2.354 1=0.523 3.088+0.094 1=0.523 0.786+0.015 1=0.280 0.915+0.011 1=0.378
July 49+1.364 P=0.616 3.025+0.075 P=0.616 0.779+0.019 P=0.787 0.908+0.014 P=0.715

E: 4 P>0.05 87, 24 RR2HE; 4 P<0.05 8, 27 2%,

Notes: There is no significant difference when P>0.05, and significant difference when P<0.05.

&6 KEWARERESEEENYMSHERIT SR

Table 6 Statistical analysis of species diversity of avian community among different habitats in Daweishan

xks”
Hiiit Numher#%ojffcies ™) Shannon-Wiener index (H') Pielou index (E) Simpson index (D)
A3 23+2.676 2.562+0.140 0.821+0.267 0.880+0.020
A4 34£5.807 2.943+0.146 0.850+0.020 0.917+0.146
A8 36+4.283 2.860+0.118 0.810+0.028 0.907+0.011
Bl 28+5.982 2.528+0.207 0.797+0.039 0.867+0.021
B6 14+2.922 1.883+0.356 0.729+0.112 0.718+0.124
F4 9+5.229 1.271+0.409 0.679+0.055 0.558+0.108
Gl 4+1.208 1.048+0.136 0.678+0.103 0.461+0.087
G4 8+1.364 1.688+0.228 0.794+0.044 0.725+0.068

E: A3, FEEE AR A4, - T R vHIR AR, AS, 4T IR, Bl # A B6, Mk F4, BElEd; G, L3, G4, ik,

Notes: A3, evergreen broad—leaved forest; A4, mixed evergreen and deciduous broad-leaved forest; A8, mixed coniferous and

broad-leaved forest; B1, brushwood; B6, bamboo grove; F4, village; G1, pond; G4, brook.

0.850+0.020 F1 0.917+0.146; 7t 3 (14 4% 30 5 K 15
(G 6).
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Table 7 Similarity of avian communities among different habitats in Daweishan

HEE Habitat A3 A4 A5 A6 A8 B1 B2 B6 F4 Gl G4
A3 44 21 8 43 37 24 29 9 3 14
A4 0.721 21 8 52 50 31 32 8 4 16
AS 0.583 0.457 6 21 21 16 18 3 1 5
A6 0.271 0.203 0414 8 7 7 8 1 0 4
A8 0.754 0.776 0.500 0.225 50 31 33 10 4 15
Bl 0.673 0.769 0.525 0.209 0.820 29 32 9 4 15
B2 0.571 0.596 0.593 0.341 0.646 0.630 22 5 1 10
B6 0.674 0.604 0.643 0.372 0.673 0.681 0.647 5 1 8
F4 0.295 0.198 0.194  0.111 0.274 0.261 0.233 0.222 2 3
Gl 0.102 0.101 0.069 0 0.113 0.119 0.049 0.047 0.222 3
G4 0.400 0.356 0.250 0.296 0.366 0.385 0.385 0.296 0.207 0.222

E: A3, FEE T AL, G-t R AS, BT B rH Ak A6, AT AR A8, 4HR A, BLL Ak B2, FE<S
m 8 R RSk B, 4EAk; 4, BAEH; G1, ¥ G4, Dk, & B = A T3 B A AL AR B Mk, £F
7 = 8 T 348 S 0 ANAB 8 B T AR LR 35

Notes: A3, evergreen broad-leaved forest; A4, mixed evergreen and deciduous broad-leaved forest; A5, deciduous broad-leaved

forest; A6, evergreen coniferous forest; A8, mixed coniferous and broad-leaved forest; B1, brushwood; B2, natural young wood—

land with tree height <5 m; B6, bamboo grove; ¥4, village; G1, pond; G4, brook. The upper right triangle data show the number

of identical bird species between the two habitats, and the lower left triangle data show the similarity index between the two
habitats.
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Fig.3 Box plot for comparison of avian community diversity indexes among different habitats in Daweishan

A3: Evergreen broad-leaved forest; A4: Mixed evergreen and deciduous broad—leaved forest; A8: Mixed coniferous and broad-
leaved forest; B1: Brushwood; B6: Bamboo grove; F4: Village; G1: Pond; G4: Brook.
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Fig.4 Inter—annual dynamics of species diversity of avian communities among typical habitats in Daweishan

A3: Evergreen broad-leaved forest; A4: Mixed evergreen and deciduous broad—leaved forest; A8: Mixed coniferous and broad—

leaved forest; B1: Brushwood.
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