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Abstract

Planted forests may help offset biodiversity loss from deforestation, but the impacts of converting
crops to plantations on local biodiversity are poorly understood. The east rift valley of Taiwan was
originally covered by broad-leaved forests. Nowadays, most of the lands in the valley have been
converted for various agricultural needs. The Danongdafu farm in Guanfu Township, Hualien County,
was built to grow sugarcane in the 1910’s. Since 2002, no more sugar is produced and broad-leaved trees
were replanted over 1000 hectare of lands in the valley. Base on the plantation, this study is an evaluation
of (1) the effects of converting broad-leaved forests to crops on the avian community and its diversity, (2)
the recovery of broad-leaved forest avian species and its diversity, and (3) the impacts to the avian
community and its diversity on adjacently remnant croplands. In Danongdafu forest park and its
neighboring farmland and secondary broad-leaved forest, we investigated the avian communities in four
habitat types including farmlands, farmlands adjacent to plantations, plantations, and secondary
broad-leaved forests in April- June and September-November during 2009-2010. We found different
avian species compositions and typical species in farmlands and secondary forestlands. The avian species
compositions in the farmlands were less stable and the diversity indices were lower compared to the
secondary forestlands. Avian species compositions were different between plantations and secondary
forests, and the former communities were less diverse than the latter. Farmlands adjacent to plantations
had different avian species compositions from farmlands away from plantations, and the former had
higher avian diversity indices than the latter. We conclude that avian species compositions will become
stable and diverse after farmlands are converted to broad-leaved forests. Avian species and diversities in
broad-leaved forests did not recover in the rather young man-made plantations due to their simple
vegetation structures and low plant species diversities. On the other hand, plantations might enhance
avian diversities in the adjacent farmlands on the landscape. It is suggested that one of the ways to
increase bird diversity in the plantation is to increase avian species in the shrub layer of planted forests,
decrease the weeding frequency and create vegetation in understory of the forests.
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Fig. 1. Location of the study sites in Danongdafu
Forest Park of Guanfu Township, Hualien
County, and the neighboring farmlands and
secondary broad-leaved forests. Study sites are
indicated by habitat types as FA (farmland), PFA
(farmland adjacent to plantation), P (plantation),
and SF (secondary broad-leaved forest).
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Table 1. Bird species richness, abundances, Shannon-Wiener indices, evenness of farmland (FA),

farmland adjacent to plantation (PFA), plantation (P), and secondary broad-leaved forest (SF) in

Danongdafu, Guangfu Township, Hualien County. The investigations were conducted once in each month

of April- June and September- November in 2009 and 2010. Each habitat had 9 survey stations

Season FA PFA P SF
Species richness Apr-Jun 22 25 20 27

Sept- Nov 18 19 15 26

Combined 25 30 24 34
Abundance Apr-Jun 302 141 154 288
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Sept- Nov 366 207 207 291
Combined 668 348 361 579
Shannon-Wiener Apr-Jun 1.86 2.85 253 272
Index Sept- Nov 1.92 2.58 1.98 2.63
Combined 2.19 2.89 2.37 2.82
Evenness Apr-Jun 0.60 0.88 0.84 0.83
Sept- Nov 0.66 0.88 0.73 0.81
Combined 0.68 0.85 0.75 0.80

3 2. 2009-2010 F- 4-6 F J 9-11 AAGEROCIEIP R A E il 2 B (FA) ~ MBEHI(PFA) ~ &k
i1 (P) e 2R AE REEE PRI (SF)SS 4 Rl R R » 343N O Bt 2 B AEAE S & & ~ #£2X ~ Shannon-Wiener
FEY ~ B9 21 2 P ATHE(R 22 DURS ML Kruskal-Wallis test ELEHE i e S5 /K HE © 24585
i = KRR AR A2 12 I AN Rl = REA FAH I 72 22 £ Dunn’s test 1Y 0.05 B3 /K HE o

Table 2. MeanzSD of bird species richness, abundances, Shannon-Wiener indices, evenness of farmland
(FA), farmland adjacent to plantation (PFA), plantation (P), and secondary broad-leaved forest (SF) in
Danongdafu, Guangfu Township, Hualien County, and the comparison statistics among these habitats by
Kruskal-Wallis test. The investigations were conducted once in each month of April-June and
September-November in 2009 and 2010. Each habitat had nine survey stations

FA PFA P SF H p
Species richness  10.4+1.0® 11.0+1.2% 8.9+0.5° 13.7+1.0° 10.66 <0.05
Abundance 74.2+¢9.2 38.7+7.4° 40.1+8.0° 63.7+5.4°  12.07 <0.01
Shannon-Wiener ~ 1.63£0.14° 2.09+0.11%* 1.78£0.10"  2.28+0.07°  14.99 <0.005
index

Evenness 0.70+0.05" 0.89+0.02° 0.82£0.05°  0.88+0.01* 13.28 <0.005

Means followed by different letters within columns are significantly different (Dunn’s test, p < 0.05)

3 3. SIMPER 73t JTiE AT S LR AR AR AR R & i 2 BRI (FA) ~ MROB R (PFA) ~ SE K (P) K
RAERRIERK it (SF)F R REAU Bt rhr CRME B A - LIRS 2 B R E 0 EL > DU S &
HBLZIgR - 15 IRFFRRZE ~ B E ~ Kl ~ B ~ Kfd

Table 3. Typical species in farmland (FA), farmland adjacent to plantation (PFA), plantation (P), and
secondary forest (SF) in Danongdafu, Guangfu Township, Hualien County, followed by their
contributions to the similarity matrix (%, computed by SIMPER test in PRIMER v5.2) and frequently
occurring layers. Number 1-5 represent sky, a canopy, subcanopy, shrub and floor layer of a forest,
respectively
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Habitat Species Contribution % Layer

FA Lonchura punctulata (B3 5) 5.22 4
Motacilla flava (%5 8515) 3.94 5
Prinia inornata (#55AEEE) 3.51 4
Lanius schach (}F510%3) 3.35 2/4
Phasianus colchicus FRSEHE) 2.78
Prinia flaviventris (JKIAEEE) 2.56
Hirundo rustica (X #%) 2.35
Alauda gulgula (/NEFE) 2.18 5
Streptopelia tranquebarica (fLIE) 1.62 2/5
Pycnonotus taivanus (F59H5) 1.61 2

PFA Lanius schach (KZ51H%%) 4.52 2/3/4
Phasianus colchicus CREAHE) 3.54 5
Prinia inornata (fe5EEGE) 2,61 4
Bubulcus ibis (¥ 5H%) 2,51 2/5
Pycnonotus taivanus (F53H4) 2.35
Bambusicola thoracicus (TT%E) 2.26 5
Dicrurus macrocercus (KREE) 1.92 3
Lonchura punctulata (B3 E) 1.92 3/4
Acridotheres javanicus (JTUE /L&) 1.77 2/5
Dendrocitta formosae (XI5 EE) 1.75 2

P Pycnonotus taivanus (F5584) 4.27 2
Zosterops japonicus (FkHiHR) 3.57 2
Phoenicurus auroreus (552 15) 2.95 3
Dendrocitta formosae (JX15f ) 2.53 2
Phasianus colchicus BRSEFE) 2.52 5
Lanius schach (KZ51A%55 2.39 2/3
Bambusicola thoracicus (TT%E) 2.29 5
Hypsipetes leucocephalus (FLI 45) 1.85 2
Dicrurus macrocercus (KREE) 1.75 3
Turdus pallidus (FIEH5) 1.62 2

SF Pomatorhinus musicus (/] VEHEHE) 5.35 4
Pycnonotus taivanus (F55855) 4.47 2
Stachyridopsis ruficeps (fSEFEHE) 37 4
Alcippe morrisonia (SR ) 3.45 2/3
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Pomatorhinus erythrocnemis (K HE)

Dicrurus aeneus (/NEE)
Hypothymis azurea (EALEERS)
Schoeniparus brunnea (%ﬁ%pﬁ%)

Hypsipetes leucocephalus (1.1 255)

Megalaima nuchalis (1.t )5)

2.93 4
2.85 2
2.45 213
242 4
2.22

1.95

[B 2. MDS 43 #7 2009 fz 2010 4 4-6 A Kz 9-11 H AL ERR AR A B A & b 5 2 B2 H (FA) ~ FRiB B2

(PFA) ~ & hith (P) Be R A= RAZE MM (SF) 2 E AR R

Al o

Fig. 2. Distribution plot from a MDS analysis of bird abundances of farmland (FA), farmland adjacent to

plantation (PFA), plantation (P), and secondary broad-leaved forest (SF) in Danongdafu, Guangfu

Township, Hualien County during April- June and September- November in 2009 and 2010.
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A3 3t ) K il =2 B Jf BEE 2= R EE 1T MDS 7y
M » S A2 E B i 2 B I B = R B A S
(&1 3) * T i ANOSIM 73 17 B B AE M 2= [ FAZE 52
Hx K (Global R = 0.318, p < 0.01) » SFEIPRK.Z
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% 25 (Global R = 0.01, p = 0.34) °



234

FEE RS AR S A

[& 3. MDS 73#fT 2009 Kz 2010 L& BRCARAB AR A T Ml 2 L (FA) ~ FRIB I (PFA) ~ bt
(P) B XA RABE MM (SF). BAERERE » 79 Bl% 4-6 H (B) ke 9-11 H (NB).Z 73 Al
Fig. 3. Distribution plot from a MDS analysis of bird abundances of farmland (FA), farmland adjacent to

plantation (PFA), plantation (P), and secondary broad-leaved forest (SF) in Danongdafu, Guangfu

Township, Hualien County during April- June (B) or September- November (NB) in 2009 and 2010.
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