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in hilly regions of Southeast Hubei, China

WANG Chuan-Hua'?, L1 Jun-Qing"", CHEN Fang-Qing?, and YANG Ying*

Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Beijing 100083, China; and *College of Chemistry
and Life Science, China Three Gorges University, Yichang, Hubei 443000, China

Abstract

Aims Liquidambar formosana is an important canopy tree species widely distributed in the plains and moun-
tains from the north-subtropical zone to the tropical zone in China. Full understanding of the natural regeneration
processes of tree seedling and limiting factors is important for plant population conservation and forest manage-
ment. Our objective is to investigate the factors that limit seedling regeneration of L. formosana under canopies of
Formosan sweetgum forests in hilly regions of Southeast Hubei, China.

Methods Seedling regeneration of L. formosana occurs sporadically under canopies of mixed pine forests but
poorly under Formosan sweetgum canopy. In 2008, we carried out a series of experiments to study factors limiting
seedling regeneration of L. formosana under mixed pine forests and Formosan sweetgum forests and tested: (1)
effects of lower temperature and soil moisture on seed longevity, (2) effects of forest type, soil type and litter
cover on seed survival, (3) litter allelopathy effects on seed longevity and germination, and (4) effects of light in-
tensity under canopies on seedling survival.

Important findings Dispersed seeds of L. formosana could germinate immediately at lower temperatures (4-8
°C), although such temperatures were fatal to seedling establishment. Contrary to our prediction, soil type, litter
leachate and litter cover had no effects on L. formosana seed viability and could not be used to explain poor seed-
ling regeneration under canopies of Formosan sweetgum forest. We also did not find any litter leachate inhibition
or promotion effects on seed germination, although a short germination lag effect was found with leachate of pine
needles and sweetgum leaves. Shading first-year seedlings of L. formosana indicated that about 90% would die
under the canopy of the Formosan sweetgum forest (with its 3% transmittance of open-sky light). In general, our
experiments suggested that non-dormant seed and shade-intolerant seedlings of L. formosana were key factors
limiting seedling regeneration under canopies of Formosan sweetgum forest.
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Wiefi H $IReceived: 2010-03-18  #% H i Accepted: 2010-07-02
* J@ i # Author for correspondence (E-mail: lijg@bjfu.edu.cn)



188 ML 244) Chinese Journal of Plant Ecology 2011, 35 (2): 187-194

W7 (Liquidambar formosana)ie:—#f) 7z 4 fii
Frb B Y AT DA R P B R L DX S B (o
ARG ZE 5125, 1999). FEATL A R IR AR
MRrp, A 2 B B ) JE A R 2 —, TR AR AR
PR AR A IR, AR RS T /N TR AR A 4l
MRBE P ([ 8R bk gt 4 25 01 25, 1999; F A% 4E,
2009a). 7Eid 2 1 LA tH 20 B [l R A A LT
WARIRIE, I WA v e e 5 bR e 555 IR X
PRI, DA AR AR 2 2 b A o 28 OB ok e RF
(FEALHAE, 2009b) . A HIAHSRIT L], PEr s bE
YIL. styracifluaffy ¥ J& T-1E 7% (orthodox)” 41y H.
H A AR IRER: P, 2 RO JRE 02 1 3L Kk
(Bonner, 1972, 1987), il & (AT HIA B A IKHR
Rk, Hg R WATFE GRS, 2007), XLt
25 R A W] e A A A L. styracifluaffy #+
FEEFI SR ok . BT MEMBE L. ARW
FEHRIRI AR BRI B =, WF9T AR 41 T B
WE D) AR, 0T IR Bl (4 Pk
HHAIE T E L.

— BRIV AEE LW T 1 R e S i R ()
4R . e, (LI & Ma, 2003). Ot
(Augspurger, 1984). -3 & Fl°8 57 (Burtern &
Bazzaz, 1991), #i7%%)(Wang & Kemball, 2005)F11k,
A H (Al-Humaid & Warrag, 1998; Ahmed et al.,
2008)HEMS S B -1~ I H A T BN 4 B R
PO M % 5 5 A S W 4)) 1 ) A7 5 A2 K (Fenner,
2000). fEAHIFFTHY, FATE AW TR TN A 2 i 7
WAEAR FEFHESHE . CAMPIREY, WF
N R E I /N N N = S TR Y i R RS /N
(Pinus massoniana) #k T fify /K B 87 B 47 (£ A% 4R 4%,
2009a), [RIEFRATIME A, HI 13X PRl L (AR 35
) RN LRI T ORI AR 2 e, B
SV BT AE Rl T BTG W R RN 3N
BAF R 2R AT RS ()W ERER AR
B RBRAS I, 8 A AR A - 30 5 S S i b1 1)
e 5 75dr 7 (2) 5 AR FRFIRA AR T (195 7% 1)
R ) R ol 1 18 4% 5 TR A 3% 28 1K) 5% T s 77 A
1EZE 57 (B)YWAT AR T I V& WD XA M1 A2 A
HATEIE, 15 AT BRI R 1
WY A A B TP s e g EH 2 (4)yAE AR R
FEAAPR N JCERIE (1) 22 7 e T T 30T A 4 i AN [+
PIZETIER D 0F bk o) R [m] 25 19 i B AT 16 F 4R

www.plant-ecology.com

ZAT T RTFG BT EORT AR, TR A MR
BB PR AL EIE R .

1 WRAE

11 SR

AT TR T AR 9L km s K 1l X ik i)
WAk W K Hg SR B (115°19' E, 30°24" N, iRk
120-200 m), J@& MR KRR . AP 2l
16.9 C, FFHpE/KEL 350 mm, 70%[IBEK K4
1E4-8 H (/K EL R g 25 11 45, 1996). H B AA KA
T AR X ) R R A SAY, AE T R
M X EAT MR R e o 2 X P 2 R A AL
LRI WA &P AR (Quercus spp.) . Hh 7
(Platycarya strobilacea)fl 1l ¥k (Albizia julibrissin)
e, TR AR AR 12-15 m2Ja], HifReE12-18
cmx [a],

12 Rt
121 KBEMTIEEENEBNEM FEENE
fe]

Z: M Rey %5 (2005) ¥ J7 7%, Wl T v 1) H i) 4%
JKE(WHC, %), 1524 HWHC = m/30 x 100%,
Hrhm %30 girl b (5 KFFZK T (g) . 2 [ Cavieres
£5(2007) [y I AE RS S Bh - HEAT AL BE, I (IR
R S O W o~ A6 2R (1) o K Ab B
Je IRl 123 22 81K/ A3 em x 3 em. fL42 81 mmif]
Je Wk, BEEE100%: o FH AL IR ACKE T 2 1 4 2k
WHCI#)15%. 25%. 45%#180% 4/ M1, fi i &
WE4. 8H112 'C 3MFRSE, L2 AbH . ity —
HHE AP AR50 RP 1, B R5 em R YD IS
T 55 AT AN LIRS, JBONGS I R () TR B R4
. &N H ANEDELG U AR 7, adsk O
RIF i, SR 5 S I CavieresZ(2007) (1) 77 VK
KR RPIFLE25 CREM A TEFRI5R, kb
B A R B A7
122 #HE., AEYIEBNINEM T HLEERN
Al

ARG R X vk, BARR A O 32 2K 56 [
T, LAY 7% P sRh - 3R 2SR F- (Dupuy: &
Chazdon, 2008). 20084E12 H, ¥EF— M 5 Atk
1, FB (R PR B B (KR 29600 mP) o 7EAR A AR 25 2
FABRPY, SEbrid 1045 7K IAE Sk, A 45 TR) o5 2 ) ol
2 m. FERRSRFELR b, 705 AR bR N - 15 E
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—AN05 m x 25 migkX, [Al—4kZk BRI
KA, —IL10N XA o BEN S R4 45
4~0.5 m x 0.5 mifJ/hX, BE—ASDNXEEHLZEC H 415
A2 AbEEL, K554 EEAT 100 KA BT 11
JEEMASHI TR 12 ecm2 &, R EGEILE G
v, WbBR2, Bh1 37k A AR B, B2/ X
PR U 9 ) i 7 i R L g — PR RS W X R 9 %
W, ALTE3, B LOORL AT i~ E B AR 1 0 & Pk
[f; AbER4, B L/ ED G, BEHLRCRE 100K
Frdp 1T R, AbPES, HICA 57— ARADN Y
NI ¥ F S VR W) IS, BEA L% 1004
ARl o Sy T 38 S 8 7 )RR Pl PR 40 2K
I, AEREASNX EE RN/ 05 m x 05 my
0.2 m. WHRA/N A1 mmityJe M 5. 200943 H i,
P BRLFN2F0 B 0], Se vt Cif R AT A7 PRl 44
&, RS2 VIR 70 AR A1 A
A, LR 23 2 R DAy I IR AT
K [, RGN EES. ARNSII4N T R AR, HE
WABIRE Y=, TR AR

1.2.3 RATEYNREGXT N E b F AR A AN A 200

2 2% Cavieres %5 (2007) 1 J5 v I 5 1 ¥ 1 9
PR P A B o R S A DB T 25 TS
I.Cavieres®:(2007), UEAAFREFA%N (needles of Pinus
massoniana, NP). kit (leaves of Quercus acutis-
sima, LQ). # A t-(leaves of Liquidambar formosana,
LS) RN A 5 1 (capsules of Liquidambar formosana,
CS)#:10.00 g, ¥ZifIAEL LIKZEIE/AKF, 20 Cifh H48
h, IEEIAL CRIUKFEORAE o DI 74 )
XA b 1 R B SE MR N, 56610 mLYER B N i
H2)Z PR R SR ML, K 100 15 &) bR CE A
JEAC L, RN LR KAEN B, R BIs N . R
JEW B IR MUBCE AR B . 25 CIMEEFRAE+, fF24 h
s IR R I .

% 118 Cavieres %5 (2007) 1) J7 v2: 30 52 7 V& ) & Wi
PRI B 5200 . HINPL LQ. LS. CSHIZE
TR 7KK Kb B S b B R A R 3 FH ()4 K Y 45%;
FH 288 B 5 1 5 R AR AR A #R0-5 ecm )
K2 VT L R BIWHCI45% (T 5T HA R T
TR O )RR R IR 43%, AR R ), L7
ANKEEL . W E B AR AR )Z EWHCH) 7%
F1.2.1. FhyA4SHNVER1.2.1, RERLE5ES, i
S B2 8 °C o fiiiAN H R e A8 AU, 4%

1215 EGE v O Rl BB, e A i Rl
TR
124 SEMHMRERTAMBENNENE T
TERIS M

TR0 FE =W 2 A el P i & N EAT . R T
FUHL XA AR R R A AR R O S A R
(photosynthetically available radiation, PAR)H] 5K [x
LR35 42.14% + 0.13%F115.04% + 0.42% (K
RACHA), DRI FH 3 e 3 9 9 2 ) U vk
BANEIMI(L.6 m x 8 m x 1.2 m)iERahh
3%. 6%. 12%H125%, Jf 1200944 HiEs:—/N A2
11/ Onset A ] (Bourne, USA)ft i1 i 1-7r 2k i
22 2 s U IEE A P8 S0 A RO ARG . HiiiRE SR
BN & SR E . TR YD, FENHAR N6
cm. 20 emFSERHI A F o A R 2R
34 RS . FEAOLALTEILLILNT, FF412000, %
SAEE I N BER LR, AN B AS e AL A
7B 5 )y g b, RERR LR M 2 R ) Hoagland
BIRMRHELIR, ELLRREE IR 05 F H R K
Yok, LABTER BB . Hoagland 2 H H SR
RS & R, NIF SIS 40.003 mol-L™,
R R T A b X - 398 1A NS B2 4 (i 7K L 7 g

Digz, 1996). ESE A AET IR IR L, 2

UGG B W3R A st T4, MRS
k.
1.3 KRS

T3 AT B T, R 1 17 R 26 (%) B i R b
T Z (%) AT ROE 32 e 4. X11.2.1. 1.2.3R
5% K B IR 7 5 X ANOV A T 4538 56 5 1 1)
MR, I Origin 752 MK, *f1.2.218 5,
K H2448LF-Scheiner M Gurevitch (2000)%) 5 V23647
ST, HEECRT B2 4 DX AE Ry AL BE (R AR, KN X
P A BEAE A 4 X I E AL B, 10 X AE A A,
o BRI RURp 7 L v A [ T 6 1.2.438
4, K HISPSS 13.0 Survival £ B 2 i ) Kaplan-
Meier LE A AU RS 28E, 43 A7 5 U £ 390 117 ik <5 S50
RAET 26, R & AR B 04T 22 7 W 25 R A 5
(Walters & Reich, 2000).

2 MIWER

21 TRBE. REXMWEMTHFHHIME
FEAG TR A4 8F112 CIAbER R, AHT R Fh
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TR AT 2 B il S T v T S PR . 7E4 ] IR
th, 8H112 C IR ¥ 4735 250 ) B 2I0F11.45% (%
1). 7510 CHIEMAIE T, MAEF T4 dr K2 R
100K o - B3 52 [F)AF R 2 58 W b 1 A7 I R
2500 (1) - 388 P S BB LR FF B o I PP AR TR 5, 1
A5% 1) -3 S AT I A7 F AR I
22 WEL BEMIEFRNNER FELEEEY
A1)
PRI 0T 0 A i i rp bR b A 3 236 1) S Wi U
5 (8 2) o SANALFE 2 7] Ko b BE AR IR (1) A
VERI R 63 o ZEBANARER Bl B b 1 (1) B A7
TR T LA A B, 20 R T ) S R Bl
(RAE % 2 WA 2257 (R3).
2.3 AEMNEMF L BIER
IRI S5 RAR W, TR R EAI6R, 5 NEB R &
HORAEAE ] 75 (%4, p < 0.05), LQ. CSHIDW/b
PRI & g HLFNPARILS (K4). £ERP 185 KWK,

R RN I (H)SHR R i PR 5

P DB I E b1 (R B A B A

S RATC A S, 5506} B v+ 213K A LE,
THTEWIEW (LS. CS. LQAINP) AL & 1 filh P+
A7 % (p < 0.05) (3K5). {EIXARHHEYIT, KH
P PR I LS R CSHE i il Fe 7 7% % (1 F 5 1
K H TR IPINP, {H5LQA LA, 55
(b +ZE 07K AR LG, BE AR L 438 (soil-S) Fil 14 2 A4
BR L 48 (s0il-P) Xof fifh A Bl A7 17 6 (1 5% ) - 06 2 3
ZE 5, AR IR S A Rl 7 R A7 5 i T
I FRFAMK 14 (p < 0.05).
2.4 HTPARMINE L ETFERIE M

FEAEKIAAR, 44 PARKLEE I 4 11 7735 AT
2R 1E3%. 6% 12%F125%1DEAEREHL, #4
FAHIAEE RS> N12.4% + 7.9%. 11.3% + 7.4%.
60.9% + 12%7H181.4% + 9.7%, 3%F16%:i% ' AN 1
TR R BT T 12%M125%18 e R K g AE R, #
HIPARE SN Y 41 B A7 () T 21 (&11).

Table 1 Effects of temperature (T) and soil moisture (H) on the viability of Liquidambar fomosana seeds

R R BTG E Viability of seeds remaining un-germinated (%)

2009-02-01 2009-03-01 2009-04-01 2009-05-01 2009-06-01
W T (C) 4 82.6° 79.0° 46.7° 23.2° 6.6°
8 86.4° 65.0° 0.1° 5.7 0.1°
12 70.1° 44.4° 1.4° 0.2° 1.2
HHRIE H (%) 15 83.8™ 65.4°° 22.5° 12.9° 3.1%
25 80.5™ 66.5° 24.9° 16.9° 5.2°
45 76.3™ 58.6° 12.8° 2.7° 0.6°
80 78.1™ 60.9° 21.6° 6.4 1.7
TxHMIAEM T x H interaction s s s s s
T x HEEEE T x H treatment 4x15 86.3° 67.3° 30.5 20.9° 9.2°
4% 25 84.9° 82.9° 67.1° 49.1° 13.2°
4% 45 73.2% 78.1c* 28.2¢ 7.2° 0.7%®
4 %80 86.0' 87.8" 60.9° 15.7¢ 3.4°
8x15 88.9% 70.3% 0 0 0
8x25 85.5° 66.4° 0 0 0
8 x 45 86.6™ 61.7™ 0° 0° 0.3
8 x 80 84,5 61.8™ 0.3 0.8® 0.3
12 x 15 76.4™ 58.6™ 37.0° 17.7° 0
12 %25 71.1° 50.1° 7.5 1.6% 2.6®
12 x 45 69.2° 35.9° 10.2° 0.8® 0.9°
12 x 80 63.8° 32.9° 3.4° 2.7 1.5®

ns, [R5 L AE0.05 AN L2, s, TAIHAHEAEAIAE0.08/KF- 25, RA A EARFBENT. HAIT x HEE 2 [ 4E0.057K 1 2 57 ik %5
ns, the date in a column is not statistically different (p = 0.05); s, the interactions of T and H is significant at p = 0.05 level. Different letters in super-
script indicate that the data in a column of T, H, interaction of T x H, and T x H treatment is statistically different (p < 0.05).

www.plant-ecology.com
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2 MRRURh 7 BRIy o7 R4 SR v P52 i R ANOVA R A

Table2 ANOVA analysis of the effect of forest type and seed sowing on Liquidambar fomosana seed viability through winter

Ag Sk Variation source A% df SFJiAn SS Y77 MS F{f Fvalue
FhbA x4l Block 9 4283.65 475.96 4.36*
Main treatment ) Forest type 1 37.89 37.89 0.35
PR ZE (KAL) Eorest 9 981.71 109.08
Ak AbPE Treatment 4 125 643.99 31411.00 207.55**
Sub treatment Qb EExFRTY Treatment x forest type 4 4231.35 1057.84 6.99%*
n%E E 71 10 745.37 151.34
* p <0.05; ** p<0.01.
3 MRBUFIR - BHGEOC BRA - AC J5 T 1 B 5 )
Table 3 Effect of forest type and seed sowing on the viability of Liquidambar fomosana seeds through winter
pOgi AbEEL Qb2 Qb3 QAb34 PO
Treatment Treatment 1 (%) Treatment 2 (%) Treatment 3 (%) Treatment 4 (%) Treatment 5 (%)
P Mean 81.26" 85.41% 7.70° 13.558 7.45°

HAAF T BE EFRIEAHEE0.0L/K P2 5 255 1y 20 3. AMIS iR 2. 27 P IR AL B il X6 7, b BRI b BE 2540 24 BT R (1A 4G AH AR 1T 2 4T

HE R 2 0

Data with different superscript letters indicate statistically different (p < 0.01); 1, 2, 3, 4, 5 was corresponded to the treatments in experiment of 1.2.2,
respectively; data of treatment 1 and 2 was the sum of germinated seeds and survival seeds that remain un-germinated.

A PTEDIRIBORE Fl-7 T 5 10 5
Table 4 Effect of litter leachate on the germination of Liquid-
ambar fomosana seeds

Ab B 7 H k% At
Treatment Germination per day (%) Total
3rd day 4thday  5Sthday 6th day
DW 12.4° 28.8™ 27.2° 11.0° 89.4™
LQ 16.2° 31.2° 23.2% 1022 89.2™
LS 1.2% 12.6° 21.4% 21.8° 87.6™
NP 2.4 12.2% 29.0° 22.0° 84.0™
Cs 3.2° 25.4° 25.2% 18.0° 90.8™

ns, [RlSIECHE ) 7E0.05/K P 22 e A B 2, B ANA bR BRI 41
HAAE0.05/K P& 57 W2 . CS, MBI IHVE Y ISR, DW, 218K,
LQ, WRERI I D UEH; LS, WA JHVE VIR, NP, DAL E
JHVE VB .

ns, date in a column is not statistically different (p = 0.05). Different
letters in superscript indicate the data in a column is statistically dif-
ferent (p < 0.05). CS, litter leachate of capsules of Liquidambar fomo-
sana fruit; DW, distilled water; LQ, litter leachate of leaf of Quercus
acutissima; LS, litter leachate of leaf of Liquidambar fomosana; NP,
litter leachate of needle of Pinus massoniana.

RE P VA DEIBON LA A 1 A K 5

3 itig

31 WEMFRIENRIRFMEXN XA B NI
B N

X A5(2007) 8 i iR XA A1 AT EIRR 1 HE
P, AR DR TiX— 458, X —HEE A
Db SRR P S R o0 A o ARV b AN A
TR HEAT B~ BT, B TR A e S 1
I IR) S A R e B A 3 9 2R BEOIR S (Fenner,
2000), —LEW R Bl 7 HOK JE s SERIT K, TS
LE A 1) 1 fie AR 3 b R AR IS TR PR i
AWk . R L2.1ME KL, WEM T RS TEAL
24 CIAME FILRIHT R, (HIXEe4)) 1 75 ™ € (1) 4
AL o AETRATIAEFUHLIX, 1999-20034F11 H
FIEAEI H W H PS50 3 7 12.32 6.67. 5.66.
8.10#112.32 °C, “F-¥Jf%/KH 454.52, 53.70, 77.70,

Table 5 Effect of litter leachate on viability of buried seeds of Liquidambar formosana

ALFE Treatment

Sand + LS Sand + CS Sand + NP
23.4° 27.8° 13.7°

-3 Mean (%)

Sand + LQ Sand + DW Soil-S + DW Soil-P + DW

23.0° 10.6® 7.5° 16.6°

ANFNE PR R LN 22 57 3% (p < 0.05). Soil-P, HhRFAM LI, Soil-S, MA#k 1% CS. DW. LQ. LS. NP, [%4,
Different letters in superscript indicate the data in a row is statistically different (p < 0.05). Soil-P, soil from pine forest; Soil-S, soil from sweetgum

forest; CS, DW, LQ, LS, NP, see Table 4.
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Fig. 1 Shade effect on the survival of Liquidambar formo-
sana seedlings (mean + SD). Different letters indicate signifi-
cant differences (p < 0.05).

70.60#11106.10 mm (/K AR %R, T 43AHxT
FrK b I KR 143.09% . 1% IR KRN
26.57%. PRIk, BIENAEFIFIELL A TFH B (S
REE, 2000), ‘EATIFA IS BEME T A AR AR T
LTSRS, X — SRR L. 2.2 45 BE S
FCHE T - R0 VR ) 3R T ) R AT i
7.70%7F113.55%, iX—&5 5 5 MY VR PIR AR et
WA FEDE G RA KR, S RmpE L
R E Y] SR, AR 13 2 RS
WL BARE, PRI T g A ek b 22
W ) L S B

BT ERHE, TATARE R AR AR R
P R0 A AR L T B8 AL 5 M A VT R i X PR R R
HO A BB R T [ A AR R
A B TR AR T (R M o0 A . 0 2 SRR
B, AR TAEL0 C AR A5 1 R A7 TG B 1)K 4
N100K, BRI, BAAFE 4 ZF K T10 CHesm
[i1) 7 i 100 K 1) 1 DX gl AN K AT BB AR A7, 31X b5 STk
BT 73 A1 T 2308 LR 1) il ik 2 K3 & 1
(AR MR g 5 25 D1 2%, 1999).
3.2 IATEYNLERAE R 3T A A A0 AR RY B2 N

ARG, FATRH K78 7% 4.7k =10:1000(1) Lt
], R 4 R B R T P DR X R 22 (R
3), RIULFRATBAT b — 20 R0 0 v 11 T At oA P I
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by AT e 55 A EAE FH IR R 2R, LE WipHARIB I K 1
SR (Anders et al., 1996). 7% ) e i iR i 2 R4 At
U HA T 1 1 AR I A 2= 1 IR R VR ) AR B B
KA B I 2 %5 LAt WF 9T (Castells et al., 2005;
Cavieres et al., 2007)#fi5E ). i FTHIAR A AR11 H 2
B3 J JE 10 75 400 2 1 ik 9828 gm 2R 8
), 100 [F P 24 K B 4 326.64 mm (Wi K B %
J711999-2003 4 % K1), v LA i 98 K 0 FE K =
2.53:1000. H1- T8 75 P Ak A ] 2 IR IR BE AL ik
(BTG 0) 11T e R S A R KA el gt X, 1983), DALtk
AR I (1 98 T 0 A S5 AT ARG, B0 A B A T R
FLSEAFAE . 53— AN B g5 L NPRILS AL B 1)
RV LU BRI 1-2 K%, (HAE, XA BEMFRE A AR
NEAWA IS 158, NPRILSIFIR FrE AR
9, JLIR, NPFILS Jil 2 B FEAAMFIRA bR ) 3=
PV, W IR RN W S A A, AR A
SAE T RAAMFIRE MR RN R A IR AR A
EMRT 1R S BT AN AN B8 U1 DR 3 1R 9 4 (1) A J
YEH

FOT HEAHLE, V) IE R REPE THIGHR N id k)
WE R AR 3 (R5), X0 TR & A &
MROR B SEEAS R FBh. Sk BRI % 0k
TR (LSHICS) HEde i fir il 1 A% 28, ok B 5
A TR 1) 8 7 40 0 00T AR T~ A 37 6 (1) 5 i 41 1
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