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Research paper

A Preliminary Study of the Effects of a Mountain Village
Landscape on Bird Diversity: a Case Study
of Lianghu Village, Jinshan District, Northern Taiwan

Chao-Nien Koh,”  Shih-Han Hsu,"” Sheng-Hsin Su,”
Chih-Hsin Chung,” Hsiang-Hua Wang""

[ Summary ]

The mosaic landscape of safoyama (a mountain village) in Japan has the function of maintaining
high biodiversity. This traditional land management model has been widely promoted by ecologists in
recent years and introduced to many countries including Taiwan. We surveyed bird communities in the
forests, forest edges, and mosaic habitats in Lianghu Village, Jinshan District, northern Taiwan, and
this study aimed to elucidate: (1) What are the effects of mountain village landscapes on bird diversity?
and (2) What are the effects of mountain village landscapes on different functional groups of birds?

Results showed that bird species richness and numbers of individuals in the forest habitats
were lower than those in the mixed forest-agricultural habitats (including both the forest edge and
mosaic habitats). Most of the bird species that appeared in the forest habitats also appeared in the
mixed forest-agriculture habitats. However, many bird species only appeared in the forest-agricul-
tural landscape, such as Bubulcus ibis and Egretta garzetta which prefer wetlands, and Streptopelia
chinensis, Lonchura punctulata, and Lonchura striata which prefer to feed on grain in agricultural
lands, as well as the invasive species Acridotheres javanicus. For birds in each functional group,
the species richness and numbers of individuals of the forest-type, grassland-type, wetland-type,
and farmland-type birds were lower in the forest habitat than in the forest-agricultural mosaic habi-
tat. However, there was no significant difference in the species richness or numbers of individuals
of forest-type, village-type, and diverse habitat-type birds between the forest habitat and forest-
agricultural mosaic habitat. Results of the effects of landscape on bird diversity indicated that bird
diversity was positively correlated with the area of uplands, the length of mosaic edges, and habitat
diversity, so the current mosaic landscape created by the fine-scale farming system in Lianghu Vil-
lage may have positive effects on bird species diversity. The fine-scale farming patches and high
degrees of connectivity (low isolation) with surrounding forests in this forest-agriculture mosaic
landscape may facilitate the co-occurrence of forest-type and non-forest-type bird species in this
mountain village. Nevertheless, the ecological effects of the occurrence of some non-forest-type
bird species in this forest-agriculture mosaic landscape still need to be further investigated.

Key words: mountain village, satoyama, landscape, bird, diversity.

Koh CN, Hsu SH, Su SH, Chung CH, Wang HH. 2018. A preliminary study of the effects of a
mountain village landscape on bird diversity: a case study of Lianghu Village, Jinshan Dis-
trict, northern Taiwan. Taiwan J For Sci 33(4):319-32.
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Fig. 1. Map of the study area (the red asterisk in the inset map) and position of the sampling
sites (F, forest plot; FE, forest edge plot; MH, mosaic habitat plot) in Lianghu Village,

Jinshan Distinct, northern Taiwan.
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Table 1. Species richness and numbers of individuals of birds in the 7 habitat types
(according to Fang et al. 2010) recorded in the forest (F), forest edge (FE), and mosaic
habitat (MH) plots in Lianghu Village, Jinshan District, northern Taiwan. Values with
different superscripts in the same row and item (species richness/numbers of individuals)
denote significant differences at p < 0.05 (two-sided Dunn's test)

Species richness Numbers of individuals

Habitat type

) Total Mean Total Mean
of birds F(3) FE(3) MH@&)* F(3) FE(3) MH@) F@3) FEB) MH@) F@3) FEB3) MH@#)
Forest 17 16 14 120 11.7° 118 169 183 295 563" 61.0°  73.8
Forest edge 3 6 6 170 37 43 12 37 75 40" 123 188"
Grassland 0 5 8 0.0° 37" 3.0° 0 48 29 0.0° 16.0° 7.3
Wetland 0 5 1 0.0° 27"  05° 0 11 7 0.0° 3.7 1.8°
Village 2 1 2 0.7 03" 05" 3 2 4 1.0° 0.7° 1.0°
Farmland 1 7 6 0.7° 47° 30" 16 179 236 53 597 59.0°
Diverse habitat 1 1 1 03" 07" 08 2 2 23 0.7* 0.7 5.8°
All species 24 41 38 153* 273" 238° 202 462 669 673" 154.0" 167.3°

* Numbers in parentheses denote the numbers of plots in the forests, forest edges, and mosaic habitats.
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Fig. 2. Box-plot for comparing bird species
richness levels among plots of the 3 habitat
types in Lianghu Village, Jinshan Distinct,
northern Taiwan. F, forest plot; FE, forest
edge plot; MH, mosaic habitat plot.
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Fig. 4. Dendrogram of the 10 sampling
sites in 3 habitat types in Lianghu Village,
Jinshan Distinct, northern Taiwan. Here
we used the Bray-Curtis dissimilarity
index and UPGMA method to perform the
cluster analysis. F, forest plot; FE, forest
edge plot; MH, mosaic habitat plot.
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Fig. 3. Box-plot for comparing numbers of
bird individuals among plots of the 3 habitat
types in Lianghu Village, Jinshan Distinct,
northern Taiwan. F, forest plot; FE, forest
edge plot; MH, mosaic habitat plot.
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Fig. 5. Biplot of non-metric multidimensional scaling (NMDS) ordination of sampling

sites (F, forest plot; FE, forest edge plot; MH, mosaic habitat plot) and bird species (open
circles), with arrows indicating the projected landscape and diversity variables using the
“envfit” program (Oksanen et al. 2018). The stress value of NMDS was 0.079. Abbreviations
of landscape variables: D.wetland, distance to wetlands; D.build, distance to buildings;
D.upland, distance to uplands; A.upland, area of uplands; L.edge, total length of habitat
patch edges; Hab.simpson, Simpson’s habitat diversity; Hab.shannon, Shannon’s habitat
diversity; Spp, species richness; and the subscript “100m” denotes the area within a 100-m

radius of a sampling point.
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¥ TP IERY AR — AR R o M B R B R
8 AR PR LS AR e (PR EE 1) » TREREHEUS
A RIAAERM—RBESRE SRR E
SNEECPRE

Table 2. Habitat type and numbers of individuals of each bird species recorded in the forest
(F), forest edge (FE), and mosaic habitat (MH) plots in Lianghu Village, Jinshan District,
northern Taiwan. Bird species are ranked decreasingly by NMDS axis 1 scores. Species with
fewer than 3 individuals and only recorded in a single plot were excluded from this table

Chinese Scientific Habitat Numbers of individuals
name name type” F(3) FE (3) MH (4)°
B Bubulcus ibis M 0 39 1
KER Dicrurus macrocercus FM 0 20 7
/NEEE Egretta garzetta W 0 3 0
LRSEBENE  Streptopelia chinensis FM 0 1 2
HEEJ/\EF  Acridotheres javanicus FM 0 8 1
5 =" Lonchura punctulata G 0 0 4
FIESCE  Lonchura striata G 0 29 4
JKTE#E®E  Prinia flaviventris G 0 2 5
HUEEE®E  Prinia inornata G 0 4 5
kG Horornis diphone FE 0 1 5
B Phoenicurus auroreus FE 0 7 6
S Calliope calliope G 0 7 4
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=B Pycnonotus sinensis M 16 107 222
RLEAA%5  Lanius cristatus FM 0 3 3
R Dendrocitta formosae F 13 31 40
RLWEEEAEE  Hypsipetes leucocephalus FE 9 23 49
Kt Spilornis cheela FE 1 2 1
T ffeng Emberiza spodocephala G 0 6 5
HkAS Cuculus saturatus F 0 1 6
HRCEESE  Hypothymis azurea FE 2 3 13
st Zosterops japonicus F 22 39 56
EEEER  Urocissa caerulea F 5 9 0
SR Streptopelia orientalis D 2 2 23
KBRS Motacilla cinerea W 0 4 7
PR Hirundo tahitica \Y% 1 2 1
w=IEWIEE  Phylloscopus inornatus F 4 6 10
NEEANGE| Cyanoderma ruficeps F 7 8 16
SfEE Turdus pallidus F 5 2 10
7|NEFIE Pomatorhinus musicus F 54 50 80
Fanssl= Psilopogon nuchalis F 15 12 33
KA Megapomatorhinus erythrocnemis F 11 8 13
Pyt Bambusicola thoracicus F 9 9 11
ANSSES Apus nipalensis \Y 2 0 3
fat2h Anthus hodgsoni F 2 3 8
PiNICEE Turdus chrysolaus F 2 1 1
WHREIE  Alcippe morrisonia F 14 1 10
EUEETE  Accipiter trivirgatus F 1 0 1

* Habitat type of birds: F, forest type; FE, forest edge type; G, grassland type; W, wetland type; V, vil-
lage type; FM, farmland type; D, diverse habitat type.
® Numbers in parentheses denote the number of plots in the forests, forest edges, and mosaic habitats.

EHER LR RELCHEYS
R8s a i AR R B 2%
% ZREINEF R 2 E 2 B (diversity
partitioning)Jj 20 43 M7 A= W) % B M AE AR &
(plot) ~ HMhi(habitat) » Wik (region)HEA[FER
& (scale) F##{L(Clough et al 2007, Cabra-
Garcia et al 2010, Neuschulz et al 2011,
Pacheco and Vasconcelos 2012, Carrara et al
2015) - By diversity 73 ooz B i L i 1 2
G3H1 o Carrara®(2015) R FE 38 B - BRI HY
FRPRELIR » b 36 325 oS ) B e A 8 A S AR o
EEEaZ M - HEPEHIE R SEPL RN
Neuschulz% (20 11)FEA [F) X8 AU Zx A4 45 Bl 1

SRR H - R A B SR
BB R R o2 B 1 - CloughF(2007) 3 1A
PR sk AR AT e th B SR R AR 9 34 - 3R
T EMBREREEECERE - PRI
R E R EYRE LIFFEE > 2
ANREAY) 2R RE L R b I EES -
DUR g PR B 3 2 B A5 O B 8 (K] 7~ (Socolar
et al 2016) » AWFFE(EIHT o2 BREAE R it &
SR R W ~ FRME G - AR
MR Y225 > DUR IR L6 3 5 BT Je 3R IR 1
oL RMENEE  HNERA T HEE
IRt S RV SRR E - BEAHERZE
] RUBEAIRITSE - 38 25 25 M1 LRSS ik i e o 2 7R
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Table 3. Pearson’s correlation coefficients between landscape variables and bird diversity

variables. Only landscape variables significantly correlated with both bird diversity

variables are listed

Bird diversity variable

Landscape variable®

Species richness

Shannon diversity index

r p r p
A.wo00ds,, -0.759 0.011 -0.835 0.003
A.wo0d, -0.761 0.011 -0.781 0.008
A.upland,y,, 0.696 0.025 0.725 0.018
L.edges, 0.775 0.009 0.755 0.012
L.edge;oom 0.956 0.000 0.724 0.018
Hab.simpsons, 0.825 0.003 0.829 0.003
Hab.simpson, y,, 0.943 0.000 0.769 0.009
Hab.shannons,, 0.858 0.002 0.802 0.005
Hab.shannon,,, 0.965 0.000 0.770 0.009

* Abbreviations of landscape variables: A.wood, area of woods; A.upland, area of uplands; L.edge,
total length of habitat patch edges; Hab.simpson, Simpson’s habitat diversity; Hab.shannon, Shan-
non’s habitat diversity; and the subscripts “50m” and “100m” denote area within 50-m and 100-m

radii of sampling points, respectively.

Mo TR R B R v ZARRTERE IR AT o ARTSE
BENIR R EE G Ma S AR - HaZ
BRI BB AT H SRR 2+ 3 R R -
TR 2 SR ] 0 2 ) W S SR A R LA
HrTREE I o ZRRMERIIN - (HB ~ v ZHRIESS
VBRI - BLES o A R — 2 B 5E
T LU -

AN EI D RERE R RE T It S i v S 1
Clough% A (2009)bff 52 7 A 8 il v] ]
BHE M A E i (cocoa agroforestry) ¥4 5 4H
LR B R R ER R (diet) ~ B
(habitat) ~ fE4 & K (stratum) ~ B & (weight)[&
73 R NEIHYDIRERE - 8 B2 sth i 8 30 1S [ T e
HEENZEARRAER - ISR EnsS
BT (frugivores) K0T BB = i & B AR AR PR
BIERS S ISR I - R (granivores) B AERIBE
2 ok it B R R A P 0 SR 1Y 5 A M B A
5 FRME(forest specialists) 5248 fl ¥ g &
¢ et BL R R B PO 9 T T AR K+ 4k Y (habitat
generalists) 55 %8 RN 5 =2 4% W B 7R A ESfE 0 0
MBS - 31 % HALMF Rt B - KRB EEA

AR S RN FIRY 228 SRR
BEHARBESNEERER  CEHERe
fagh by DL kU B 88 Ry 1 (generalist species)
(Bender et al. 1998, Peh et al. 2005, Farwig et al.
2008) » NeuschulzZE A (2011)FE &t Abhig s he st
HEERERE R X BB S
T Ry RR AL ~ FRAREEIRA (forest generalists) ~ %
AK#(shrubland species) » BARHAY (open country
species)AMHIIRERE » AR BN R ThRERE
A AR R O R IR R 5 -

AWt 52 Ll W 38 LA R bR — B AR B e
SRR LSRR SRR FREUR - &
PR SRR )RR B~ S KA I e 2 R A 3 ]
BREBE LR (B AR LU R Y
B BRI FM— RO R RN AR
PRHh S o BIANAR PRGBGSR MY~ K
R eGSR A R RS 0E NG B AE AR GE AR M
BCER R B ER A B AR B SRR — R AR
BRI SN T SR IR R R R R A M
ki~ BRZR A RE S LR - O] DUEE T DA bt
MRS BN ER - REHRMRISHE » 5
Y R B RAE AR 5 B AR R — R 2R S i
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it R A ZR - ARIIRTE 2] 5 28 i Bl
ARMRER IR 522 © Carrara®s A (2015)9 5258
B BB D e S BRI S L R
BHEENR A (E I — B G DL T S SR AR R WA LA H
B ERE BB AR K - SRR Y] E
W E AR ERE 2 LREEAR - EinsZ
W 0 LA AR R — et BR R it 5 (R PRF P 3L T AR bR
B IR S BRI BE TR K - (HEERYHERR
PR 5 R AR T SRR R M 0
EHEE D ERIERM I SIS E] - AR
W JE AR I B BE TR AR — 2 2R B i 3 55
LERE - BB ERETUER LS - ARG
/> £RE5 - Blan - AEEERE/\EFHEL ~ B
£ REIMSREGEAM SR T > FKA
HWAEBRE BkBEEmEZOR > H—
67k BB EE (Actitus hypoleucos) ~ HIEEE#E
(Tringa ochropus)EWIEEIARRENHIL » Hi2
RV B M LLAS BT RS 2 1K R
BeAh - BRI AR — R M R R ET L AR
RIS RE R i B B R - B R L
TR R AT Z B R - IR - K
GRE - ABEX RS BEEEL LN RERR
KA REWRERE D HER - flHHEE
SRR - R Eet - DURIEY) RS - By
FEERIFHRA R & -

MR L S M B R T E AN B
IR 5 80 1 T R £ B W L PO B EE - I
3 < L1 38 L LA /N TR B 2R SE P I 2
HURRM — BB SRt = - AR IS e
BRTE - Jb— AR MR — RO 5 B A B B
R/ ~ L ] 55 PR At P8 IR v ) PO
T - ATHEE AR Y R RE R SLE TR AR AR B R R [
AR S — LA 5 BB Mo B R R
AR A SRR W Y B BN 3R - R L AR R —
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HE ST R R R E RN > A REE
B a S ERPERIN > {HB ~ v BRI ERE
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