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Breeding Biology of Oriental Pied Hornbill (Anthracoceros albirostris)
in Xidamingshan, Guangxi, China
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Abstract: The breeding biology of the Oriental Pied Hornbill (Anthracoceros albirostris) (Fig. 1) in
Xidamingshan Autonomous Nature Reserve in southwestern Guangxi was investigated, and five nests were
monitored with direct observation or infrared cameras in two years (2 nests in 2014, 3 nests in 2015). Nesting

trees were repeatedly used; nesting tree species were Choerospondias axillaris and Chrysophyllum
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lanceolatum. The average diameter at breast height of the nesting trees was 73.7 cm (n = 3), and the heights of
the nesting cavities was 7.8 m and 9.0 m (n = 2) respectively, the average distance between the nesting trees
and plantation/understorey crop was 87 m (0 — 210 m, n = 3), of which two trees grow by the side of trails
frequently used by villagers (Table 1). The Oriental Pied Hornbill in Xidamingshan started breeding in late
April to late May at the onset of wet season in that region, when female hornbills entered the nest cavities and
confined themselves. Females completed their moulting during the confinement period, and emerged with the
chicks between mid-July and mid-August. The nestling periods were 89 d and 93 d (n = 2), similar to that of
captive pairs in nearby Nanning Zoo (89 days, n = 4). The breeding success rate was 100% (n = 4) and the
average number of fledglings was 2.3 + 0.5 (n = 4) (Table 2). Daily feeding pattern is bimodal, with peaks in
the morning and before dusk (Fig. 3), while the daily feeding frequency increased gradually towards fledging
of the chicks (Fig. 4). More than 80% of the food items the paired males delivered to their nests were fruits
(Table 3). The Oriental Pied Hornbill of Xidamingshan in our study area could tolerate some degree of human
disturbance during breeding period and local food resources seemed to be sufficient, but the natural forest was
severely fragmented with only scattered big trees. Availability of nest cavity is likely a key limiting factor
restricting population growth of the resident Oriental Pied Hornbill. It is recommended to strengthen law

enforcement in the reserve and explore feasibility of planting fast-growing, large-girth native tree species and

* 721

the application of artificial nest box.

Key words: Secondary cavity-nesting birds; Tropical Asia; Avian conservation; Diet

EHEE Y (Anthracoceros albirostris) Ji& &
9 H (Bucerotiformes) %%} (Bucerotidae),
Iz oA TN BRGET HB X, AN R, 7R
53 A (1 A48 4 P (A, a. albirostris) (Kemp
2001). FEHE, BRI T PE PE R
2 P PRI R 505 A PRk AR B A (AR 636 2017),
MR, FEESE 100 km® X 5~ 10 B O
6K 1998), JETE S I = S ARG B A )
Y, CITES 3% L%, 1EE N IR G5
CHEENISE 2016) PFh. | 7 55 K1 e B R 1
FREENE S TP KL B AR X, BEL 50
H (TS 2013).

Poonswad (1995) A Datta 55 (2004)
3 VAP 02 1B R B PR o ()30 AT R )
B %E$, Poonswad 25 (1998) X7 [H AR
B STE AR B AR o dr, IR LeHf 5T h AR dE
TR SR M. FRENTAERSNE
RS A2, RS oM ERE N

BPESE 1983, BRORISE 2007, TR
202010, FRES 2013), HhPHEs

(2013) [FIFF AR 7 b BE R S 7E ) P PR L
TECEAED, FE51) R S 3 70 AR 1) 44 35 5
A, Zheng %5 (2020) WHRIE = EHEE Y
AERAT . BN B AR S BN ERIE =,
AN KT el B 3 1 T S M I ] R (2RI
%% 1983, Yangetal. 1993, #5d 1995). It
Ah, BREFEZE (2003, 2005, 2006) HiRkiE—
Xof A G G K B L 5 3 ) et B R 1 7 e T T )
VIl JE TR IR B T 1 BT AR

R 5 KRB IR 20 55 (secondary cavity-
nesting birds), HAEH]H CAELE IR E5H,
ML S $. Poonswad 5 (1999) 1§
H T ST R T R 1 S e B ) PR R T
T IE & S I 7 GE H RE KRBT AR Bl
B, A BT ARSI UK. B— 5,
BV ZFENE K E S PR e B R 1 02 75 A 68 20
I+ 9<% (Poonswad et al. 1999), VRA T
fige I P B A R R R ) BT A AR, XA
JEFFRA SR E TAEH o EE. (E&T 2014
5 B8 M2015 45 &7 H, 18] TUIE K]
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I EARGRIPIX IS 1 5 S BER & i H T
R, JFXS HEE > R B Rk AT TP

1 BT

VER AL BB X 27 H AR IR A X (22°47'45" ~
22°57'10" N, 107°19'44" ~ 107°48'4" E) 1 T~
PO F VA X R T 1T LAPEZ) 100 km, HhF5 e T
Wiz B, P92 WX AL TVIMIX . o E
AGHT B, d BV L, /N, AL A Y
A S R B SR 3 A R s A s, T AR
535.66 km®> CGEfEHE 2014, [ PBH M H A X A&
BT 2018) AELRY X N IFEA K G X,
HhZE A MRS TUA , 45y R 20 3 El L 2138
{3 X AR 100 m A4, “FIHER 400 ~
600 m, e MR 1071 m P KB, %5
RN RN 973 mo R X B b B
S, PRI L 22 C, FEEWNE 1151~
1268 mm, [X P ) 1b 5 P A B DA 2 4 1 T AR AT
TF: 1=y PRt S d v o N G iep s ) ISP N A
1993), {H CBALFIRL AL, 3 1 RCHR O oleidh
R R R (Eucalyptus spp.) M AAR (Pinus
spp.) SN AR ORI IX P BRAT IR R SR bR 32 22
BRKHF X, 2 AT R L AR P IR 76 KA
Ly F2 A a2 b X DL K /INB L R0 —ay,
53 30 2 AL RS RN B L K37y, R R AR X el
BER S {ERY X I FE EE s X I (P L%
2013).

2 BRI

21 WHRAR

M 2009 4F 3 HHFUG, AN RAES PR
B LU SR R DXOd Ik R 292 AN 7 il R4 X HR T
KRR, 8 TF0R3 X AW E 1 R 2 5
T 2014 #2015 IR 3 ANE E . At
FF 2014 4E 5 & 8 HM 2015 45 & 7 A
FFRE, DAERRT XA 3 AR BRI 5§56
BERR S RSN G TR S S HGFAE S
PRI, St G LA b e IR 0 R 1 BT A SR 1)
BT, BEHEMALLA. BRI CRiRA. H

B SR A FIVE SIR B 35 S A el B R
BRH, SRS 4R A2014 (B D,
A2015. B2014 1 B2015; & H4 C 7£ 2015 4
7T AAWRI, ZB Y g4 C2015. A
T FELER RS SRR 35 B G A ORI CRFR
RIAED, MATIAE B 1 S HE 1A ) ) ) 52 e~ 4 R
98, RPN GO R TR

B 1 T EFEKE WL A2014 SN TR
Fig.1 MaleOriental Pied Hornbill of the A2014
nest in Xidamingshan, Guangxi

22 BHEWH

ERDVE MR SE, Bl A Ak
P SR, 5 7 B ol 00 ] 11 0 1 S 0
SRIGFIH Google Earth HFiH5 1% 8 5 2 kg
e S AR R AR I BT B s . R B L,
F 2014 4 11 AIEE R A K& B IFHE, £
FEE S MR (BT 1.3 m AW E
o B W OALE T EA. TR
Bz, DASCSHIFMIEREE . R, TR i 25 4
TR T8 B2 8 R 1 s 5 SR e S50 O B B8 4 IO
FRSH (B2, FFRESIHRANEEY .
23 HERH

V5 AR A B R AN 1 54T A HE BT
MES I HI. 4059 5 H R A B0
S LT AMEMLI IS I AR, BRI TR
R AN A 2 L DR 25 HE W i T O 1 R4 1
HHM.
24 REREBMHSH

20146 PRI % 8 A AR Y
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B2 IAaERRSRANERUESH
Fig. 2 Measurement of nest cavity dimensions of
Oriental Pied Hornbill in Guangxi
A, SURFEE: B. HURIRE: C. I DR 2 SR T E S D. A
116 5 22 SRR S
A. Width; B. Depth; C. Height between the entrance and the ceiling;

D. Height between the entrance and the floor.

Tk S50 A, A N SRAE A2014 T 1T 7
PR 920 30 m AbF IR A ZE ATk, DL 10 F5
AL EE (Olympus 10 x 42 EXWP 1) ¥ Ak
S gL, IS AL (Canon EOS
60D) L& 25 ~ 60 i AL £ FL 5 Bzt 45 (Swarovski
Telescope ATX65HD) M EidfE. WIH
Btk 42d (QEiESD, FREMENEHE 150 &
12 h A%, WIS [R]7E 06:00 ~ 19:30 B 2 [H],
S WA Bt 413 ho ELERNEINHATE], PEgHIE SR
R E R, OIS P, e TG
INfA] . PR TN )L MR BTN A, JRiC R
ERAT R, BIaHE S S R R S R HE), gy
o A HEANELERE, Gt
M SR R I PRI E . RSN
250 M HE Corlett (2014). &N BT
2015 4F 7 A UAAHIE AR A2015, YEEAh 72
Hd5

Fi48,2014 45 F RAJ 2 8 H N AJAI 2015
7 H, WENRSAIE B2014 [ B2015 A
C2015 AR I BT & B 20 AL, DA Ik 1
MR S ME S5 R4 1 B A 0L

3 4R

31 EEWM AL

B AR C ZEMEL (Anacardiaceae)
iR & (Choerospondias axillaris), & ## B
T2 LA (Sapotaceae ) )4 4% ( Chrysophyllum
lanceolatum). & HH A 7E A2014 18 EATHA
PIRER, 75 2014 4 7 A BEA B EFEAZE, H
FARM A2014 BTG, HHESTE 2015 46
AREERATE B A BRI S5 (R A2015).
B ER B A C 7EAHI FTI R A (8] — B
T VR 1) B Bl P 0 A 3 R . B S
A PN TR HING R, 5 2R ARS8
s EHEN B A C AR R AE VR 2= PR
e, 5 2R ABEEEZ) 2 kme = MEILE
R EF, Horh, E AR A R B R 24
[T, B2 B 53 W24 S5 T8 4238 B 285V (knot
cavity); B HM C PRI -8, B2
T 2LBRIE R I3 Csplitting cavity) (R 1)
32 EBHEBKIE

TEATI FUI B SR ], PR B L e B R 1
NHRAN 4 A FAIE S AdA) (R2), IEH
WZERIIFAR . MES NS, B 2R IR
¥ LA A S e B A S DR e+
Bl 5 A —1E e sE, (Mg mRaE . S
FEE SR, HF oo CRRMERR S
T St o S U 7 )2 8 H A,
Hrb, A2014 A1 A2015 35T 5 H 14 HAI S
H 1 H5EEE, JE0nT 8 A 17 HM 7 H
28 HHEL, #5008 93 d 7189 do A2014
e S 78 AT — R O L 174 1 tEE,
5529 e S N %)) 5 LR T 534040 1/4 &
BE, 3 D5 K2 AL B 7R RN k.
H S 3578 B4, 2 08:00 ~ 10:00 B 2
|, Fd, A2014 A1 C2015 ML 54019 ¥ 7E
0.5h P&, 1 B2015 )5 1 H 45 U 75 5F
HZIER 2 h A . A2014 H SR, A
B — BT g, FEABIGIY . LS %
wEI3IHEN2H, 1HA3I N, Y EDSHH
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F1 TEERELERRSE SR K EIFRHME
Tablel Characteristicsof Oriental Pied Hornbill nest trees and cavitiesin Xidamingshan, Guangxi

HHM A Nest tree A

H B B Nest tree B

H M C Nest tree C

Nest cavity

£ Family
Fh Species

BRI EIGIR Elevation (m)

HME Tree height (m)

HMH4E Diameter at breast height (cm)
52 M8 EFE Distance to road (m)
SN TR (m)

Distance to plantation/understorey crop (m)
H JEAEYFZE Crop species around nest tree
B Nest height (m)
HLIF 317 Nest entrance orientation
HH O BT B2 Trunk diameter at nest height (cm)
I 2042 Nest entrance height (cm)
HUF OAE4% Nest entrance width (cm)
RS H HIREE Width
) HIWIRE Depth
T i 2 SRR T
Height between the entrance and the ceiling
T 11 Rt 22 SRR i
Height between the entrance and the floor

dimension (cm

TP EAY) Ttems found in cavity after fledging

EMEl Anacardiaceae

L%} Sapotaceae

EME] Anacardiaceae

MR Al IR
Choerospondias axillaris  Chrysophyllum lanceolatum Choerospondias axillaris
400 322 355
13 18 —

74 75 72
380 1 850 2 080
0 50 210

Hep Eucalyptus ssp.
9.0
78 West
67

PE. LB

Feather, old seal

b4~ Amomumssp.
7.8
7 M-# South-southeast
65
20
8.5
50
33
77

R
Seedling of Caryota sp.

Hep Eucalyptus ssp.

4t North

“—7 AR ERL. <> Data unavailable.

2 2014 M 2015 T FEPE KB LEPE R S NS % Y S 82
Table2 Confinement and emergent information of Oriental Pied Hornbill nestsin
Xidamingshan, Guangxi in 2014 and 2015

i i NS (- - LE - HERY il 5 0 " N

iy JESARIM GRS ORI GEAT) HRRE  WRSER g gt

Nest ID ommencement date of female ate of fledging Con }nement urp er('> Emergent order and time

confinement (Year-month-date) (Year-month-date) period (d) fledglings (ind)

A2014 2014-05-17" 2014-08-17"" 93 2 WELS . 4. 4118
Female, chick, chick
08:54, 08:57, 08:58

B2014 2014-04-29" — — — —

A2015 2015-05-01" 2015-07-28" 89 3 —

B2015 2015-04-20" 2015-07-13"" > 84 2 4. M. 41
Chick, female, chick
09:00, 09:30, 11:22

C2015 — 2015-07-24"" — 2 WS, 401y, 41y

Female, chick, chick
08:29, 08:43, 08:51

* R IE RRAERT, o AR H s oo ZDAMERLER + RBLAI. “—” AR BE.

* Based on description given by local villagers; ** Observed by the authors; *** Infrared camera records; + Date the nest was first discovered.

«

—” Data unavailable.
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IR E M. A2014 FIMES HHE 5 |
TR T4 5 RS S TR B R TR,
SR PR R S iy 75 R R . A2014 FIBES
HAESHESH, 1 RS —HEEHEN A
BTSN, HEM A A2014 fAES, {HIEARW
SRS L,

teAh, MRIELAMENLETIES, AL B2014
e S RUHE S E 8 H 10 H [FIIS =] 1) 537 , 4351
Y ar St , HIAE s el B2015 1
MR TFHE 7 d (7 20 H) fM12d (7
H 25 HDJa 3 I Ial 2 ELIE, K 5 SRR A,
SR G T A (1R
33 MEHEM=E

MESSTEE S, N A E A — B
BESEIEN, BahfE e, THAA
B SEEIEAT N, A2014 1£ 413 h
PRSI, e S 3 (A SR 464 IR, FTWLER
) H [ SR ) i R AEH S 20 min
(06:45 B, HHE7E HVERT 20 min (19:00 F).
HMERE (& 3), BRE BN 2h 16 min
Ab, HRLL2 h A—BTE, 09:01 ~ 11:00 B 2
H—AmE, SRESNE T E A H AR
IR 15:01 ~ 17:00 B, F EFF 24 HRE AR
B = A B 17:01 ~ 19:00 B .

1 | 1 | 1 I 1 I 1 l

06:45- 09:01- 11:01- 13:01- 15:01- 17:01-
09:00 11:00 13:00 15:00 17:00 19:00
B} jE] Time

S = = o=
0o O N B~
T T T T 1

o
L)
T T

o o
N
T

IEE R B/ Nt Feeding visit/hour

(=]

B3 JETEARHL A2014 SKHEE

R 5 H R R A
Fig. 3 MaleOriental Pied Hornbill daily feeding
pattern to the A2014 nest in Xidamingshan, Guangxi

SR G [ MR 8 P AN T2 3 ) R 2
AR ATRAL LA H I Fok Rt 10 h (133 d
BARFAESHT. A2014 HIHES R IEA 4%
B I (] R, WY T 0.5 Ik
/hy, SEINARAE S B T 2 R/, BRI
A RIS HEATR, 14 3.6 /h (4,
WA AT (1) b TH A N M B 5 4 S KT
HO B ) 5 SR IS I %

4.0
35F
5 30+
=]
= 25t
&
.%, 20+
I 15
X
1.0
0.5 o
0 ° 1 1 1 1 1 1 J
0 10 20 30 40 50 60 70
W H Day
B4 JEEFERE L A2014 BIGHEME
TRRR S FRB IR
Fig. 4 MaleOriental Pied Hornbill daily
feeding frequency to the A2014 nest in
Xidamingshan, Guangxi
34w

A2014 MEEHATE], FLkfE S 3tr[a] 3 422
T, BRI EDEENT 1 2132 42
o RISl S, 2] 56
HhRIMEIREr s TN Y (2 R KBRS
AN RS AT T R I . R
WA (F 3), 2.66%EYIEIHR, R
LR EIEE S S 81.38% M 15.96%. H5¢
WA 4> (85.88%) NEE/INT 2.5 em. HE
DIHFR N sz, BEFHR A RIS (A
BRT 2.5 em) NAFERBMEIE RS (EEMR
Ficus esquiroliana B K44 F auriculata,
13.90%) Flfy# (Broussonetia papyrifera, 4
0.22%) . SMMTEEYITE 28.75% LiEHHR,

[aYay
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3 JETERYIL A2014 SLHEME R S E R RS R
Table3 Food itemsdelivered to the nest by the A2014 male Oriental Pied Hornbill, Xidamingshan, Guangxi

ERELY/BSS ﬁ%éjzﬂb%igw o
N HRE (%) *
. Eefsl (%) . .
Quantity S Percentage in fruit Notes
Percentage in diet . .
or animal items

s Hili

Classification of food items

W2 Fruit items

dNRUR S (EAR/NT 2.5 ecm) 2392 69.90 85.88

Unidentified mid- to small-sized fruit (< 2.5 cm)

KA B TS Large fig (Ficus spp.) 387 113 13.90

KR JSE Broussonetia papyrifera 6 0.18 0.22
B2 Total fruit items 2785 81.38 100.00

) Animal items
FZRIYIT Chordata
IHFL49 Mammalia
HTFH Chiroptera 1 0.03 0.18 B 2R IF Insectivorous bat
T BT Arthropoda
L HZK Insecta

48 H Hemiptera 109 3.19 19.96 KWK Large cicada
#IE H Mantodea 66 1.93 12.09
# H Lepidoptera 64 1.87 11.72
53 H Hymenoptera 33 0.96 6.04 #HI% 5. Wasp nest
HH Coleoptera 19 0.56 3.48
E#H Orthoptera 12 0.35 2.20
& H Phasmatodea 4 0.12 0.73
I H Odonata 1 0.03 0.18
J& /249 Chilopoda 62 1.81 11.36 KILIGRMA Large centipede
k2 Arachnida 3 0.09 0.55
W H 2 Malacostraca 1 0.03 0.18 # Crab
AT Mollusca 14 0.41 2.56 U427 Snail shell
AR A2 Unidentified animal 157 4.59 28.75
S Total animal items 546 15.96 100.00
A BEFHR Unidentified items 91 2.66
S B H Total food items 3422 100

HERsitE Y, RHE b 56.41%. HABYT et al. 2015), M52 2% KU A% 5200 11 2 [ A1 E B
B 12.09% BARSIIATE b 2.56%, Bt RIAGEE, bR (5RO B TR A WA
ANEE —IREEFEHESY (RIE) Fid. M2 34E 2 & 6 3 (Poonswad et al. 1999) K 4
4 Wis %7 (Datta2017, 2018) %4, Kinnaird %
(2007) W trdat, BB S 2 5 sk

PR S PN 2 A, St mEE e ok R, EPIKRE N R0 T
FREERVEIE A A —3, IARRESRERRE FRXE, R SEEETZHERREEWE.
[ 5k P AT A a. convexus FiEE, 20 1 PRI, BRI, T8 KB P e PR
7E 12 A &34 5 [ (Banwell et al. 2009, Ismail ~— BHHIH 5 YN EFB LG, £BHT 4t
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FSEYEA T A R 5 o A7 X B H At
SR, AT AT

VG K B Ly et B0 SR % FH AR 7 5 A o A A
FOR I PR ARG A Ah, b N 4E R
9 A (Liquidambar formosana) FjE i
J& (Machilussp.) [IRSATE NS M (B a2
2013) . PR OE M R WA B R
(Anorrhinus tickelli) F{EE M (Poonswad
1995), 1M B PR AR B 8 M B AR AR L
W RAETAR, FFaethdAK S 2 LIE
Rk RS R . EA PR, REA
BIIFEE 1) 568 2XE B8 5 568 7 SR P P s 40 S
Z&[H 2 L H K A [d (Khao Yai National Park) A
- 1 SRS kR (Eugenia spp.)
e )& (Dipterocarpus spp.) A L H B
(Poonswad 1995), T {EENE AR LB AT E M
A ERAE P AEAE R AEJE 1K Ailanthus grandis Al
Y%K (Tetrameles nudiflora) B3N F | (Datta
et al. 2004), IXEEHL I e b 2 M ik A =
(emergent layer) FJE M. SR1T, PHCHEA
Ll Py 7 B B 5 0 7 R P ag 45 1) U 1) AN B
B, REEB A AR R R R A 2
IS5 D%, X BV AE [F] I AR ] 75 K B
S BT R 1) SR RN S Y = SR T AR E
SEI{E (Poonswad 1995).

TE WA I EEHAE], & SR A F1 B 1) ST
YIMiE R R, ME A2015 & HE, &5 A
O R . 2 B R A 1 S
1 HE AV IS = T — ¥ (Poonswad et al. 1999);
[F S E TR ARG GUANER 2, I B R N B
BAEATA ) a3 5 2R A R i 53T
AL (Poonswad 1995). 7 A G (E7E KEH
Wi 5 AE3 T 7 R I e N R S AR,
Y e B R g ) T SR A A AR TR £ v A
B, VR RO PR B L 2 bk = SR ) S
PHRA RS2 . A, B —BR ST
5 A7 2 H A AR A (Kinnaird et al.
2007), {HAWFFEAI, UL B2014 A1 B2015
()55 S A 45 R B S H 2

L, BT RARN T HAMRE, KRR 5H
IR = AR, ARFdE—2.

B HR A B B4R KAE it N &8 R 1
k5%, Horr, EHEA A BT R/ING SRR
NTAREEL 1S SM B AT T R AR
NFEE, AOFTAREGR, REMEP L
g a g N TMAE IR (Amomum sp.) B
i EIR . BARGI, B R ) R
2B N TR A ) B AR, BT
B2014 FEHEA ER MmN, Hp =5
(A2014. A2015 F1 B2015) (A4 LER R I) B
B TR RR S A N T T R 1 I N 8
) —Ff. 7EENEEARAGER I LRI, EA MR
AT BT UM (Datta 1998) . 7EHTINI
AR R RETETH X I E S (Banwell et al.
2009), .7 EA TR 7E B0 S A] t n] K 2 — 8
FEEMANRTI, SRR IEE R —2.

PE R B L e B R 1 S 1 1 B R
J989d A1 93d, T ishlE sl 3 PG K
()L B R S TEFEFRIAEE T P38 K%K 89.0 d
(n=4) (BB 2005) 4600, e
Ui, TCIRTER AR E MR ER e H Bt
RLFE R IEFRIAEE N, R A K BT 75 PR
[ ZE AR, E AT 76 O BA (L B A R 1
Wyt s L e B R R BT AR

BT, I el B0 R I A S [ iR
Ty, BE A>T 80% & L,
Poonswad %5 (1998) VAHE & RS 1HEREWH
FLE RS, TRA RIS SR . DU 5T R E B 5
SR YIAE e B R A A R ) . AR
S AN T YN R S BB ) BT R
(Poonswad et al. 1998, Kinnaird et al. 2007),
EIRVE R L e B B S il b, MR SRS
B bR S, (EAHTE TR b R S A R
RS REAKRT 2.5 cm RBR S, BLIE
SRS B A AT L

PERB L EBE R Sk g, 4K
AT ER R T EMESH Y . TEIRTE PE K (L s 2R [
(Poonswad et al. 1998), WSTE I S 54
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PEE b i o BB S e . AL, RS
AU RIYPE gy 25 () S e MR e S R S, IRl
F RGP P DR AR RS , IS R e s ) 3 T 5
SR, 2% [ (R T 30 R 5 S MR A 224 22 R O A
S, IR, Wits. /N BR3% (Poonswad
et al. 1998), FEARBIFULREF AT —ERE
i B wIE I 5%, BRI T BE A2 T TR S 4
g Y E A RGeS, HPE R R
PSRk, S5 A
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