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Research paper

Temporal Variations in Bird Composition and Diversity
in Forest Plantations
Chao-Nien Koh,"””  Shih-Han Hsu,”  Yi-Ju Yang,”  Yi-Ming Chen"
[ Summary ]

In this study, 4 seasons of bird communities were surveyed in Danongdafu plantations, Hual-
ien County when the plantations were 6~7, 9~10, and 15~16 yr old. Birds were classified accord-
ing to their forest dependency as forest specialists, forest generalists, forest visitors, or other non-
forest users. Birds in the former 2 and the latter 2 types were respectively categorized as forest and
non-forest species. Results showed that averages of the number of species, the number of individu-
als, and the Shannon-Wiener diversity indices of the forest specialists significantly increased as
the plantations grew older. In other words, averages of the number of species, the number of indi-
viduals, and Shannon-Wiener diversity indices of the forest specialists in 15~16-yr-old plantations
were significantly higher than those of 9~10-yr-old plantations, and averages of the number of spe-
cies, the number of individuals, and the Shannon-Wiener diversity indices of forest specialists in
9~10-yr-old plantations were significantly higher than those in 6~7-yr-old plantations. The Shan-
non-Wiener diversity indices of forest specialists and forest generalists increased with the growth
of the tree biomass. It was speculated that the growth of tree biomass has a significant effect on the
diversity of birds, especially forest birds. In addition to the increasing diversity of birds, the com-
positions of birds in the 3 time periods also differed. Based on contributions of representative bird
species to the similarity of communities, the bird community in 6~7-yr-old plantations was domi-
nated by non-forest birds, such as Lanius schach and Phasianus colchicus, which often appear on
open land and in the ecotone between farmlands and forests. In 9~10-yr-old plantations, the major
group of the bird community had transformed into forest birds. In 15~16-yr-old plantations, only
1 non-forest user, Dicrurus macrocercus, had a greater influence on the community composition,
so the trend of forest species replacing non-forest species was clear. However, the bird community
structure of 15~16-yr-old plantations still greatly differed from that of an adjacent secondary for-
est, the avian community of which was dominated by forest birds. It was speculated that canopy
closure and frequent understory weeding might lead to less herbaceous, shrub, and native tree
species. Thus, it might be difficult for the plantation to succeed toward a secondary forest. Hence,
the plantation had a different bird community from the secondary forest. From the perspective of
promoting biodiversity, the succession of a plantation toward a secondary forest should be able to
harbor greater bird diversity. In summary, the variation in bird diversity in plantations showed an
upward trend. The composition of bird communities may continue to change with changes in the
forest structure and species composition. It is suggested that in the future, time series and spatial
analysis be used to explore bird changes in plantations.

Key words: bird community, biodiversity, reforestation, forest bird.
Koh CN, Hsu SH, Yang YJ, Chen YM. 2019. Temporal variations in bird composition and diversity
in forest plantations. Taiwan J For Sci 34(4):275-90.
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Fig. 1. Map of bird survey sites and transects in Danongdafu plantations, Guangfu

Township, Hualien County.
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Table 1. Mean *standard deviation of the numbers of bird species (S), number of
individuals (N), and Shannon-Wiener indices (H’) of different bird groups of 6~7-, 9~10-,
and 15~16-yr-old plantations in Danongdafu, Guangfu Township, Hualien County (45 sites).
Dunn’s test of multiple comparisons was followed by a significant Kruskal-Wallis test

6~7 yr 9~10 yr 15~16 yr
S All species 12.09£547 1533 £4.44 21.73+4.53
Forest specialists 3.60+2.67° 6.11+2.18" 9.58+2.94°
Forest generalists 1.82+1.3" 2.4740.92° 3.56+1.08°
Forest visitors 2.29+1.34" 2.64+1.13" 3.58+0.99"
Non-forest users 4.60+3.03° 3.67+£3.19° 4773 40.54°
N All species 20.51+21.24° 29.84+13.48" 71.20+40.56°
Forest specialists 5.67+£5.57 13.16+5.84° 32+19.97°
Forest generalists 2.4242.68" 5.96+6.78" 19.91+17.6°
Forest visitors 3.76 £3.41° 4.89+3.72° 10.27+7.26°
Non-forest users 6.76+8.09" 5.44+7.77 9.09+10.96"
H All species 2.01+£0.62" 2244+0.41" 2424023
Forest specialists 0.86+£0.64" 1.32+0.44° 1.59+0.35°
Forest generalists 0.47+0.45 0.68+0.35" 0.81+0.29°
Forest visitors 0.63+£0.49" 0.74+0.42" 1.03+0.26°
Non-forest users 1.09+0.7° 0.94+0.55 1.15+0.45°

Means in a row sharing the same letter do not significantly differ from each other.

Stress: 0.19

A 6-7 year

@ 9-10 year

V 15-16 year

Fig. 2. Nonmetric multidimensional scaling of bird species distributions of 6~7-, 9~10-, and
15~16-yr-old plantations in Danongdafu, Guangfu Township, Hualien County.
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Table 2. Ten bird species that contributed most to the avifauna similarity in 6~7-, 9~10-,
and 15~16-yr-old plantations in Danongdafu, Guangfu Township, Hualien County

. 6~7 yr 9~10 yr 15~16 yr
Species Type
Contribution (%)
Zosterops japonicus IR FS 15.58 31.95 27.22
Bambusicola sonorivox sonorivox T FS 12.23 13.34 9.39
Dendrocitta formosae s FS 6.46 5.06
Turdus pallidus H g FS 1.89
Oriolus traillii N FS 2
Pycnonotus taivanus FSUAS FG 6.07 591 18.73
Hypsipetes leucocephalus PN AR FG 9.01 7.47
Lanius schach A5 FV 17.21 9.94 1.49
Prinia flaviventris = FV 5.39 8.08
Prinia inornata B FV 3.43 3.38 5.73
Dicrurus macrocercus KR 0 448 2.83 3.07
Phasianus colchicus FRSEKME 0 15.45 5.62
Hirundo tahitica PEEE 0] 3.12
Caprimulgus affinis PR E 0] 291
Forest species FS+FG 33.88 68.56 69.87
Non-forest species FV+O 51.99 21.77 18.37

FS, forest specialist; FG, forest generalist; FV, forest visitor; O, other non-forest user.
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3t F I ARMBEHIE B S2EFI A - ifiCalvifio-
Cancela (2013)3F15~1 0FE AR RS M B SR RER
DAEARTY B A R 2+ fHIHE H 2 K R 5 UIRY R 6t
MR BIATEAR FE RiF o 2t T EA#EAR
TSR AR KR K E SR 6~T4 17
SRAERF AR HI3 KK T BR B (Taiwan Sugar Co.,
pers. comm.) » [REIFETHE#ERE R - AT IS
B RSB R B IR BEHERAR S PR A B B
ERTRER ERM T ENWAYEE - 8155
FHRK -

M9~ 1 0 IR B i = 22 #k
AR - #EARIR T 2 IR - YRR
fEGILEY EN SR M T A& R8I % 6
AR 2 IU R T Y i % 119 588 (Koh and Cheng
2013) » E547E W6 HEEYRY IR AL Ry
SYER 0 BIANEL R % HE Y B9 E e Ry 2 > Sl
VIR A i I SR 5 Ry 8 B L BALIY
Y R 38 1 AT 1)t S S R ) SR R SR TR FE - I
IMFE DS RERSEHEA R 2 B BRI R RS
1 R BB A 6~TH4 &M - JEFRME
HAWERAIIS o SRS~ 16 R T #khll
A AR EARMEIR S » HHE AR
R E BB B SRR 9~104E195.91% LT+ =
AR 15~164E1918.73% » HEHI S TS T HE
BEZ R o W02 5 Ry i bR i B 24 A -
15~ 165E PRl E MR RT 104 AR BT » B—
e JE 3 AR AR T T R SR AR DL A R LR A
FEFE 7R » 3l H B AR R Bt P AR 1y S T 12 0K
R - YRR E B R SR R A T AR A
AN o DU ERSREREE 15~ 16 MR mdE i
TEY8 R ARMRER SRR A BT RE -

MARKE 15~ 16F MRS E S T
R AR e 7 Bl KRR S st o5 R 4
KA AR EL IS SR (Koh et al. 2014) » K4
P I S E R AR SRR AR
HEEEMERMEE IS ERMTFES
Fill e H A B SR AR IR 1Y S FE - FE10RR RS
AR R A RIS - /NER AL
I B R K 1.t B (Psilopogon nuchalis) » £ /25
& hREHE G MR EE (lcippe morrisonia) k¢ 2
PREESG - BRI DIREREE/NEE (Pomatorhinus
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musicus) ~ [LIFLEE(Cyanoderma ruficeps) ~ K&
W (Megapomatorhinus erythrocnemis) ¢ BE Fs #
(Schoeniparus brunneus) o ¥ LLHY15~165FEbRfEE
F 3 bk it S R T R R B R AR MR B 26
T 0 o3 ARy R g DIRERERYRRARIR ~ B~ S
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FirRE R Ik iy 22 RE D e FE B gt FAL BE R AE M
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AR S A - T REERRKEREAR -
ARAEY) » HEHEHGREMRE EN TG
K o BEBKRKE 128 SRR 13~ 144 B05
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BAERARIESLLUT » BIATR 2RI IR 1535 %
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B B R TRE 3 b [RTER 43 MORZE T B AL
B B BT B R A SR -
B AR E W RETEEM N R AREF IR
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0 TR AR AR e 1 5 S 2R AR S MR T R W]
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€ (Barbour et al. 1997, Bailey and Tappeiner,
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fili il 2 B W) 2 AR R S B M SRR
Y AR AT U TR A SR B R R R bk W
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Appendix 1. Species recorded in 6~7-, 9~10-, and 15~16-yr-old plantations in Danongdafu,
Guangfu Township, Hualien County and their endemism, conservation status, habitat
preference type, and abundance

. . Conservation 6~7 9~10 15~16
Species Endemism Type Sum
status yroyr o -yr

Zosterops japonicus bS8 oA FS 259 642 1388 2289
Pycnonotus taivanus EUESS endemic 11 FG 115 229 1210 1554
Bambusicola sonorivox EETHE endemic FS 133 274 470 877
Hypsipetes leucocephalus RLEEEME  endemic subspecies FG 22 264 552 838
Prinia flaviventris ) e FV 85 78 405 568
Prinia inornata FRUAEEE  endemic subspecies FV 65 150 341 556
Dendrocitta formosae ki endemic subspecies FS 33 162 336 531
Lanius schach FEA A FV 165 164 100 429
Dicrurus macrocercus KER endemic subspecies (0] 78 80 244 402
Phasianus colchicus R S endemic subspecies 11 O 169 145 79 393
Cyanoderma ruficeps [[#[EH  endemic subspecies FS 24 33 299 356
Columba pulchricollis JRIRER FS 26 178 204
Streptopelia tranquebarica LIS (0] 44 66 87 197
Pomatorhinus musicus 7INEFIE endemic FS 16 32 128 176
Oriolus traillii S endemic subspecies 11 FS 3 17 138 158
Hirundo tahitica PESE: (0] 87 51 17 155
Hypothymis azurea HFREESS  endemic subspecies FG 8 10 130 148
Phoenicurus auroreus ) FG 29 35 84 148
Lonchura punctulata P Es FV 49 68 28 145
Phylloscopus borealis Tl b FS 50 76 126
Glareola maldivarum FHefjE I 0 108 108
Acridotheres javanicus B/ (0] 16 20 72 108
Anas zonorhyncha TEmEE (0] 24 6 77 107
Lonchura striata B E FV 29 64 93
Psilopogon nuchalis Fan el endemic FS 47 1 43 91
Cuculus optatus blwalssyan: =) FS 9 31 50 90
Bubulcus ibis B OHE O 52 25 10 87
Garrulax taewanus EiEElE endemic I 0 21 64 85
Caprimulgus affinis MK E  endemic subspecies (0] 63 11 3 77
Emberiza spodocephala B e O 26 42 68
Dicrurus aeneus /N&E endemic subspecies FS 4 63 67
Turdus pallidus FiE e FS 53 14 67
Apus nipalensis ANSSE:S endemic subspecies (0] 62 1 2 65
Gallinula chloropus FAREAE 3 (0] 1 38 17 56
Centropus bengalensis i (0] 5 19 28 52
Motacilla cinerea IR o 10 33 8 51
Motacilla tschutschensis Eyilt ] (0] 22 13 12 47
Dendrocopos canicapillus 7N FS 6 39 46
Lonchura atricapilla HEUEYE FV 4 42 46
Spilornis cheela K endemic subspecies 11 FG 39 2 3 44




EEPEERIE 34(4): 275-90, 2019 289
con’t

Streptopelia chinensis PRSABNE O 30 3 10 43
Turdus chrysolaus TR E FS 2 36 38
Sinosuthora webbiana FyR[ZEME  endemic subspecies FV 3 2 31 36
Calliope calliope (5205 (0] 1 34 35
Treron sieboldii e FS 3 31 34
Anthus hodgsoni 125 FS 23 11 34
Egretta garzetta ANER (0] 16 5 13 34
Passer montanus [l (0] 8 2 20 30
Lanius cristatus FLEARZS 11 FV 13 7 6 26
Gorsachius melanolophus B ef iR FS 12 6 7 25
Hirundo rustica S e 0 16 7 23
Columba livia YT AE (0] 19 19
Amaurornis phoenicurus FIIEFREE O 1 14 4 19
Streptopelia orientalis SIS endemic subspecies FVv 15 3 18
Pluvialis fulva KPES DT (0] 3 15 18
Mesophoyx intermedia [SRfea s (0] 17 17
Gallirallus striatus JKBREHE  endemic subspecies FG 14 2 16
Phylloscopus inornatus wHEE FS 9 7 16
Megapomatorhinus erythrocnemis — KEgE endemic FS 10 3 2 15
Alauda gulgula INERE (0] 5 7 3 15
Turnix suscitator EE=HL5%  endemic subspecies 0 8 5 13
Otus spilocephalus HEEFSE endemic subspecies I FS 11 1 12
Alcippe morrisonia TiREE endemic ES 12 12
Acridotheres grandis B EA A= O 12 12
Actitis hypoleucos T (0] 12 12
Tringa glareola JEE AR (e} 9 3 12
Schoeniparus brunneus P51 endemic subspecies FS 4 9
Ardea alba KEE (0] 3 1 7
Motacilla alba FARZE O 1 7
Acridotheres tristis % J\Ef (e} 6 6
Pericrocotus solaris TRMELLFUES FS 5 5
Corvus macrorhynchos B FS 5 5
Locustella alishanensis GiEEeE endemic (0] 5 5
Acridotheres cristatellus J\&f endemic subspecies 11 (0] 5 5
Nycticorax nycticorax "E 0 5
Apus pacificus X ERVHE 0 5
Treron formosae HIUERKIE  endemic subspecies il FS 4
Erpornis zantholeuca EE FS 3 1 4
Cisticola juncidis trREEE 0 4 4
Falco tinnunculus FIEE 11 (0] 2 1 3
Elanus caeruleus 87y I (0] 3 3
Rallina eurizonoides JKIFREE  endemic subspecies FG 1 1 2
Monticola solitarius BERHE FG 2 2
Otus lettia SHRE endemic subspecies I FS 2 2
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Ixobrychus sinensis
Gallinago gallinago
Calidris ruficollis
Calidris subminuta
Gallinago stenura
Calidris acuminata
Muscicapa dauurica
Horornis diphone
Phylloscopus fuscatus
Cinclidium leucurum
Accipiter trivirgatus
Pernis ptilorhynchus
Eudynamys scolopaceus
Abroscopus albogularis
Acrocephalus orientalis
Turdus eunomus

Falco subbuteo

Zapornia fusca

Ixobrychus cinnamomeus

Tringa ochropus
Alcedo atthis

H/NE
i
LA
Rt
SR
REEHE
TR
HA
Rt
HEEHS
JRHAE
FTIENE
IR
FRIAT

RITRER

BRI
i
EIN
Bl s

(¢} 1 1 2

o 2 2

o 2 2

o 2 2

(¢} 2 2

o 2 2

FG 1 1

FG 1 1

FG 1 1

endemic subspecies 11 FG 1 1
endemic subspecies 11 FS 1 1
I FS 1 1
FS 1 1

FS 1 1

o 1 1

o 1 1

I o 1 1
o 1 1

(¢} 1 1

o 1 1

o 1 1

FS, forest specialist; FG, forest generalist; FV, forest visitor; O, other non-forest user.



