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ABSTRACT

Aims: Due to the increasing demand for agricultural land, biodiversity in China has faced increased losses. Our goal in
this study is to evaluate how agriculturalization influences bird communities.

Methods: We conducted field surveys from October 2020 to October 2021 in three different habitats: (1) forest, (2)
agricultural land close to the forest (0-3 km), and (3) agricultural land far from the forest (6-9 km). In total, we
surveyed bird communities in 180 plots and then repeated the survey for each plot in each season (spring, summer,
autumn and winter). All plots were one of three different national nature reserves in Guangxi: Dayaoshan, Damingshan,
and Shiwandashan.

Results: (1) The species accumulation curve of each habitat increased at a decreasing rate. The ratio of each habitat’s
recorded species richness to the estimated species richness was larger than 60%, indicating that sufficient sampling was
conducted; (2) We recorded a total of 196 species belonging to 14 genera and 54 families; passerine birds accounted for
the highest proportion of recorded species (71.4%). The total number of species in each habitat type from highest to
lowest were: forest (103), agricultural land close to the forest (101), and agricultural land far from the forest (94); (3)
Similarity analysis implied that species composition was more similar between the two agricultural habitats, and both
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were different from forests; (4) Agricultural plots far from the forest had on average the highest Shannon-Wiener
diversity index, while forest plots had the lowest in different seasons; (5) The results of the generalized linear mixed
model indicated that the bird diversity in each plot per survey in both agricultural land far and close was significantly
higher than in forest habitat, but there was no difference between the two agricultural habitats.

Conclusion: Our results suggest that although forests have the lowest species diversity, some species in the forest have
very strict habitat requirements. Therefore, protecting forest species and their habitat is vital. Although many species
have strong preferences for agricultural habitat, human disturbance in agricultural areas is often extensive and
detrimental, so clear protection measures for birds in those areas are necessary as well.

Key words: agriculturalization; bird diversity; species accumulation curves; Shannon-Wiener index; generalized linear

mixed model; bird conservation
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Fig. 1 Map of the bird survey sites in forests and two agricultural habitats in Guangxi, China. Map approval number: GS

(2019)3333. “AG” in the figure is the abbreviation of “agriculture”.
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Fig. 2 Species accumulation curves of bird diversity in forests
and two agricultural habitats in Guangxi, China. The shaded
region is the standard deviation interval after 100 permutations.
“AG” in the figure is the abbreviation of “agriculture”.

Table I Non-parametric estimated and recorded species richness in forests and two agricultural habitats in Guangxi, China

A5 OMICLYLLE BT ZERMETTE T RENDRMETHE S bt

Habitat Recorded species  Abundance-based Incidence-based coverage Richness with nonparametric estimation
richness coverage estimator estimator Jackknifel Jackknife2

M Forest 103 121.56 152.64 142.83 164.72

iEHh AG-close 101 118.46 142.11 136.85 159.71

i AG-far 94 103.21 119.54 119.89 132.84

“AG”: “agriculture”J4i'5 “AG” in the table is the abbreviation of “agriculture”.
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Table 2 Comparison of bird communities in forests and two agricultural habitats in Guangxi, China

= 5] B U 9 B-AAEY Shannon-Wiener % FEIEFEHL
Season Species Individuals Shannon-Wiener index

TR bl L} L TR T Tt TR b} 703

Forest AG-close AG-far Forest AG-close AG-far Forest AG-close AG-far
#7 Spring 45 56 55 360 612 650 0.48 0.93 0.97
HZ Summer 59 52 55 277 648 489 0.85 1.03 1.07
#Z Autumn 50 49 46 254 421 417 0.69 1.13 1.20
2% Winter 53 51 58 372 659 746 0.53 0.93 0.98

R B IR R A FAE S DL R B0 SR 8, A RS B A
The number of bird species in the table represents the total number of species recorded in different habitats in different seasons, and does not
represent the number of individuals and frequency of occurrence of a certain species.
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“agriculture’ USRS .

Fig. 3 Comparison of bird diversity based on generalized linear mixed model in Guangxi. Each box represents the species and
individual number of one plot in one survey time in the habitat. The same letters on the periphery of the boxplot indicate that there is
no significant difference between the two habitats; different letters represent a significant difference. The black line in the middle of
the box represents the median. The upper and lower lines of the box represent the upper and lower quartiles. The solid line represents
the maximum and minimum values of data, while the dotted line connects the upper and lower quartiles of the box, and the hollow

circle represents the outlier. “AG” in the figure is the abbreviation of “agriculture”.
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Table 3  Similarity of bird communities among forests and two agricultural habitats in Guangxi, China

Z=14 Season F£IX Sampling area ARM-IUTHL Forest-AG-close  FR#R-ZEHh Forest-AG-far Jrih-iz i AG-close-AG-far
%7 Spring KFE DYS 0.250 0.160 0.560
Kl DMS 0.085 0.044 0.781
+ Kl SWDS 0.138 0.185 0.613
¥J{ Mean 0.157 0.130 0.651
52 Summer K#EIL DYS 0.042 0.041 0.745
KB DMS 0.133 0.140 0.571
+7 kil SWDS 0.100 0.065 0.576
) Mean 0.092 0.082 0.630
KZE Autumn K#EIL DYS 0.000 0.044 0.739
KB DMS 0.136 0.105 0.679
+Ji kil SWDS 0.098 0.098 0.606
¥JfH Mean 0.078 0.082 0.675
42 Winter KFPE DYS 0.091 0.122 0.679
KHiLl DMS 0.169 0.145 0.754
+ K SWDS 0.136 0.174 0.600
¥)H Mean 0.132 0.147 0.678

FF“AG” 2 “agriculture” 45 o

“AG” in the table is the abbreviation of “agriculture”, DYS, DMS, and SWDS represent Dayaoshan National Nature Reserve, Damingshan National

Nature Reserve, and Shiwandashan National Nature Reserve, respectively.
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ARG 50 KARMOIF HAE NG S, BA BT
PRYNE, B8 LEES . AL\, K2R S
(Psarisomus dalhousiae)5s, DA 7R AR LR ARAK
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Appendix 1 Checklist of birds in forests and two agricultural habitats in Guangxi, China. Protection level II refers to the second
level in the National Key Protection of Wild Animals. Category in IUCN Species Red List: NT, Near Threatened; VU, Vulnerable.
Residence type: S, Summer visitor; W, Winter visitor; R, Resident; P, Passage visitor. “AG” in the table is the abbreviation of
“agriculture”.
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. FIJB1LESES Arborophila gingica
. FEESES Francolinus pintadeanus
. W% Lophura nycthemera

. HEXY Phasianus colchicus

. BERIY Dendrocygna javanica

. 11BN Streptopelia orientalis

. KPIMY Streptopelia tranquebarica
. BR#BING Streptopelia chinensis

. FMEEERNEE Hirundapus caudacutus
. FIJEN#E Apus pacificus

. /NEAJERI#E Apus nipalensis

. WEASEY Centropus sinensis

. /NHSEY Centropus bengalensis

. &R Eudynamys scolopaceus

. 4R Cuculus saturatus

. 4%, Zapornia akool

. FR7F% 5 Amaurornis phoenicurus
. #XY Gallicrex cinerea

. MK Gallinula chloropus

. KRG Vanellus cinereus

. %75 Rostratula benghalensis

. Kb Gallinago megala

. RV HE Gallinago gallinago

. 575 Tringa erythropus

. AMEHES Tringa ochropus

. HBEHENE Ixobrychus sinensis

. JEZERS Ixobrychus cinnamomeus
. % Nycticorax nycticorax

. £% Butorides striata

. 1% Ardeola bacchus

. 5% Bubulcus coromandus

. Y Ardea purpurea

. A% Egretta garzetta

. JBHT; Elanus caeruleus

. RELIEE Pernis ptilorhynchus

. #EASEE Aviceda jerdoni

. WEHE Spilornis cheela

. k& Accipiter trivirgatus
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39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

7RIS Accipiter soloensis

FAZEIE Accipiter virgatus

# % Accipiter nisus

& Accipiter gentilis

W% Buteo japonicus

41 3L Y Harpactes erythrocephalus
553 Halcyon smyrnensis
WY Alcedo atthis
KIEA S Psilopogon virens
SR AL Psilopogon franklinii
IS A Y Psilopogon faber
WEMEIUBL A L Psilopogon asiaticus
BEAEK A S Picummus innominatus
HIEAFHA Y Sasia ochracea
WL A S Picus canus
FEMESEA S Blythipicus pyrrhotis
214 Falco tinnunculus

ZLJHI# Falco amurensis

#4 Falco subbuteo

il )\ 5% Pitta nympha
KRR Psarisomus dalhousiae
MM Oriolus chinensis

1 i5XBE Erpornis zantholeuca
ZI3HRGRAY Pteruthius aeralatus
KIS Pericrocotus divaricatus
KLY Pericrocotus solaris
FRLLILHIS Pericrocotus speciosus
JKFERE Artamus fuscus
1% 55 F2 48 Rhipidura albicollis
H% . Dicrurus macrocercus
K45 % Dicrurus leucophaeus
K74 Dicrurus hottentottus
BRLESRY Hypothymis azurea

21 )24f55 Lanius cristatus

FH A7 Lanius collurioides
151455 Lanius schach

FA%S Garrulus glandarius
ZIMEEE RS Urocissa erythroryncha
ENsz 448 Cissa hypoleuca

JKF#S Dendrocitta formosae

# Pica serica

%549 Corvus pectoralis
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Category in IUCN Red List
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81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
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103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.

KME5 % Corvus macrorhynchos
J5 4% Culicicapa ceylonensis
Kili# Parus cinereus
#Willi#2 Machlolophus spilonotus
HhifEZE2e Remiz consobrinus
¥R 2% Cisticola juncidis
43k FiE% Cisticola exilis
I ESE Prinia superciliaris
W52 1S5 Prinia rufescens
IR ESE Prinia hodgsonii
#HZILESE Prinia flaviventris
gt 1855 Prinia inornata
K24 M®E Orthotomus sutorius
75 K¥® Acrocephalus orientalis
HJH%E® Acrocephalus bistrigiceps
B ® Acrocephalus concinens
/NBEESHS Pnoepyga pusilla
T PIMETE Locustella lanceolata
Z# Hirundo rustica
JHAZEFE Delichon dasypus
4 JE3HE Cecropis daurica
i 8 Rubigula flaviventris
£ H#% Pycnonotus jocosus
F93L% Pycnonotus sinensis
4TS Pycnonotus aurigaster
It 89 Alophoixus pallidus
SR E IES  1xos meclellandii
IS 4EIEY Hemixos castanonotus
AR Hypsipetes leucocephalus
M3 Phylloscopus fuscatus
EMEMIE Phylloscopus schwarzi
HEHIE Phylloscopus proregulus
#JEMI% Phylloscopus inornatus
M Phylloscopus coronatus
B RESUE;  Phylloscopus goodsoni

HBLEMIE Phylloscopus ogilviegranti

HIEMI% Phylloscopus ricketti
487 Phylloscopus castaniceps
HE45E Abroscopus superciliaris
FEG45%  Abroscopus albogularis
4:3k%ME Phyllergates cucullatus

LM Horornis canturians
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Forest AG-close  AG-far

123. BEBIHE Horornis fortipes \

124. WHIHE Urosphena pallidipes N
125. 4I3kKZ 1% Aegithalos concinnus R

126. £fRES# Chrysomma sinense N
127. 3EH XY Staphida castaniceps

128. HZUARS Yuhina nigrimenta

129. ZMZ5HR Y Zosterops erythropleurus Il
130. HE4EZEHR Y Zosterops simplex

131. FF3NEAMERS Pomatorhinus ruficollis
132. MEIFHRY Stachyris nigriceps

133. BEFFERY Stachyris strialata

134. #13H Ry Cyanoderma ruficeps
135. 434k Cyanoderma chrysaeum
136. ZLTHiAY Timalia pileata v \
137. #T4EHS Schoeniparus brunneus

<2 2 2 2 2 2 2 2 2

138. JKHEACHS Alcippe morrisonia

139. %HEESHS Gypsophila brevicaudata
140. FIfEH4RS Pellorneum albiventre
141. HJg§ Garrulax canorus 1l
142. #EMEERS Garrulax maesi

143. HJGM:ES Pterorhinus perspicillatus \ v

2. 2 2 2 2 =2

1T

2

144. /NEAIERS Garrulax monileger
145. HEARIERYS  Pterorhinus pectoralis
146. FH¥#IMEHRS Pterorhinus sannio N N

147. ¥%#A RS Actinodura cyanouroptera \/

148. HREAEY Leiothrix argentauris \/ Il
149. WEHHIEY Leiothrix lutea \/ i
150. J\F} Acridotheres cristatellus y \/

151. #2545 % Spodiopsar sericeus

152. JX#7 % Spodiopsar cineraceus

153. HBA419 Gracupica nigricollis

154. JbA % Agropsar sturninus

155. K541 Sturnia sinensis

156. #&:LHFY Geokichla citrina v

157. %% Turdus mandarinus

158. ZLMEHKE Calliope calliope v v il
159. LM NS Tarsiger cyanurus

160. AMESE#ES Brachypteryx leucophris \/

161. #%1% Copsychus saularis

162. JL4I RS Phoenicurus auroreus

163. (RIS Myiomela leucura
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164. K15#EZ Enicurus schistaceus




45X 0%, Christos Mammides, JENHE, FMKA, WAR, #EM (2022) | 76 LRV 5T SR RELLEL. M2,
30, 21515. https://www.biodiversity-science.net/CN/10.17520/biods.2021515.

YFh Species WIS Habitat {RIP ] IUCN (a4 5565 JE R
R T T Protection level ~ Category in [IUCN Red List  Residence type

Forest AG-close  AG-far

165. ZKHKEE Saxicola ferreus \/ J
166. K454 Muscicapa griseisticta
167. 348 Muscicapa sibirica

<

168. Jt/K4S Muscicapa dauurica
169. ZMELESS Ficedula albicilla v
170. #i#4%% Eumyias thalassinus

171. #Erg i AlES Cyornis hainanus
172. 4iiEAl%S Cyornis unicolor

173. W#EALES Cyornis whitei

174. /Mi$S Niltava macgrigoriae
175. REEA S Saxicola maurus

176. 4ita % Dicaeum minullum
177. AHAAES Dicaeum ignipectus
178. ¥JEAEE Y Cinnyris jugularis
179. XJZ KPS Aethopyga christinae
180. #EKBHL, Aethopyga siparaja
181. HME Y Lonchura striata

2 2 2 2 2 2 2 2 2 2 2
2

182. B3 Lonchura punctulata

183. Jik# Passer montanus

184. JKE54% Motacilla cinerea N
185. H#%4Y Motacilla alba

186. HI1%% Anthus richardi

187. Z=J7H%Y Anthus rufulus

188. #4%% Anthus hodgsoni y
189. £IIE%Y Anthus cervinus

190. #fF%% Anthus rubescens

191. &34 Chloris sinica

192. R k#% Emberiza lathami

193. ZEHE#S Emberiza fucata

B T N
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194. /)\B9 Emberiza pusilla
195. 339 Emberiza rutila
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196. %L Emberiza spodocephala \/ v




