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WE RBUT G 6 M 7 5 B3 ( Pinus massoniana ) 47T ( Phyllostachys heterocycla) 7K ¥ ( Metasequoia glyptostroboides) \ AR fij
(Schima superba) .35 X ( Cyclobalanopsis glauca) #1754k ( Cycas revoluta) W JRTEY) , 75 .3 B T 538 Rl HT B AR08 1T TS 9
SRR, PR R SR TR B RAFIE . WRbRE IR K FEZ R FWIR2EX 3.0C, SRR HA
FEHBIRTE Y )  FRER ZRITUF 2 : BAT > KRR > FX > B > KA > 8k, RIGIEHEEH 6 MRFF 95% 438 BT 75 #I B 18] 58 HH 78
3.22 —8.81a, TR iikEHh 95% 43 BT 75 WO B 6] O 4. 61 — 14. 27a, 6 FhIRVE Y I 1 20 fif TR R R IE S BE K F T BB (P <
0.05) . FHARUEIAHY S S R T 5B W SARZE BRJ5 BRI , U8 96 400 43 1) 4 FR T R NG 3R 155 43. 08% — 95. 65% , JATE WY
95% 53kt (B 45 4548 30. 15% — 48. 85% o FTEW) /3R IR Q1o 7E 3.30 —9.35 Z[H], 7ET B WAF Hu il & W i Al 3R (K (H)
HUBRASRERZEEMER(P <0.05) , 5SARERSEEBERMHR(P <0.05) ; FERIEILFEH, IV R EF 5 REY
PR RS E PR A RE, AERAARRR S B7E D W b X R T 98 7% 9 50 i F0 2k I RAFFE AR, 7E 347 L X
SR F X R & 4 53 B 45 AR I BEGR TR & 90 i B SR B M HIER
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Leaf litter decomposition of six trees in Mid-subtropical and tropical China
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Abstract; Global change is becoming one of central issue in broadly disciplines. Litter decomposition is a critical pathway
of nutrient cycling in forests, and it plays an important role in linking aboveground and belowground processes of forest
ecosystems. Global warming could have complicated effects on litter decomposition in terrestrial ecosystems. Although
litterfall composition and dynamics had been widely studied. However the influence of global warming on the litterfall
decomposition is poorly understood, so our objective was to explore the effects of global warming on the litterfall
decomposition in Mid-subtropical and tropical China. The leaf litter of six main tree species in subtropical and tropical
China, including Pinus massoniana, Phyllostachys heterocycla, Metasequoia glyptostroboides, Schima superba,
Cyclobalanopsis glauca, Cycas revoluta, were selected and their decomposition rates were measured by litterbag in two sites
(Qiandaohu in Zhejiang Province and Jianfengling in Hainan Province). The two sites have similar soil types and slope
aspect. The annual mean temperature with the difference of 3.0°C and mean annual precipitation between two sites. The
decomposition experiment was conducted with nylon bag and the leaf litter were collected in Lin’ an County of Zhejiang
Province, in March of 2006. These material of leaf litter had been drought at 80°C and analyzed their N, P, K, C and
lignin initial contents variation. We packed them with 216 nylon bags, then placed to the ground surface of evergreen broad-
leaf forest of Zhejiang Province and tropical rain forest of Hainan Province. Eighteen bags were take out once a month. The

experiment period was about two years. When the litter bags were take out, they were clean and dry, The weight loss rate
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were measured, and calculated the decomposition rate. The results indicate that the order of litter decomposition rate was
Phyllostachys heterocycla > Schima superba > Cyclobalanopsis glauca > Pinus massoniana > Metasequoia glyptostroboides
> Cycas revolute both in Jianfengling and Qiandaohu. The 95% decomposition time ranges from 3. 22 to 8. 81 in
Jianfengling, and from 4. 61 to 14. 27 in Qiandaohu. The decomposition rate in Jianfengling is faster than it is in
Qiandaohu. The leaf litter decomposition of Schima superba and Cyclobalanopsis glauca are especially faster in Jianfengling
than in Qiandaohu. The litter decomposition rate of Phyllostachys heterocycla is the fastest, and its decomposition rate is
higher than other species. The difference between Jianfengling and Qiandaohu also was significant (P <0.05). As climate
warming in the future, assuming the condition of Qiandaohu will be change to like Jianfengling, the litter decomposition rate
will increase 43.08% —95.65% , the 95% decomposition time will shorten 30. 15% —48.85% . The ranges of Q,,will be
from 3.30 to 9. 35, based on the basis of temperature difference between two sites, ranges We also found that annual
decomposition rates of leaf litter in Qiandaohu was significantly correlated with the initial N and lignin concentration (P <
0.05) , The relationship between decomposition rate and litter substrate quality was not significant in Jianfengling site.
Therefore, the initial N and lignin concentration of leaf litter could be the good indictors of litter decomposition rate in mid-

subtropical area.

Key Words: litter; decomposition; mid-subtropical area; tropical area; global change

FTE Y R AR 25 R R IE S M B Bk i B 21 BRAR VS W 7E 435 3R ) R A
YR A KSR B ET A R A AR, R ARk S R RS B B MR R L,

124, BV SBAT RSERAEESNE B RGN, W H B 44 1 36 4K 20 2558 4 A S5 36 ( Long-
term intersite decomposition experiment in the United States, LIDET) . Jjl & K B9 3 %% 40 % 5C 46 ( The Canadian
intersite decomposition experiment, CIDET) 2% X SuBoY#E — EF2 B B R TIREFE X AE Y RIS
Jenney %7} Mikola"*’ \Heaney'"' | Vitousek %" f)fF 57 W2 B B IR FO FH 126 VA1 9 400 M 43 A 63 il o Jenmey
2170 Mikola ™ SRV AL BT B A T BE TF 9 BB X FRPR R 9% 1) 43+ 98 2R P9 5% 1), Heaney ™ | Vitousek 25"
T R TR R IR RS B R AT BT ST 9. Vitousek 251 7E K OF ¥ #AHF 1 15 Mauna Loa X i b
Metrosideros polymorpha WIRIF5T R W - M4kl , SORBAIR, W IR & ) 10 i i R 245 8% . HEl, Ede
ALK TFIE DRI SARAACM R SR R 3, BB W KoMt A R R R U g
B( Qo) T 53 RT3 WU TR S 8 9 W 0 S 2 A L ) B8 43 W 4, (BAEAS RSBy Z IR BIF 5T B
PR R 95 400 5 i Xob 2 3K E 1B 14 Wi oL 5 TR PRI S B AN 22

TEA RSB 1 BRARAE S R GE AT IR I W i 20 S 6, BE R AR R 5 ) 0 ik Xt A BRI Fy i 7 S 7 22
APEREER X TSR AR REE Y MR AES REYREHF AR EENSEME, A30E
B 6 AR R 4 3 5 BCEE Fb SR IR AR T 04T 20 A X LA AT, IR S AR B SR R RUEE T 9%
WAE S et R b OVR W) 7E b R BT (0 20 38, LTI R R SRS AL AR IR 2544 T IR V& 0 1) 0
AiE s QU T& Y1) 45 B 5 R B 5 A TR SABe T R 98 0 A 3R R AH S M o
1 HREFH=E
1.1 WA

T B LRSS AL TAUM T PRI ER (29°31'N, 118°58'E) , J& Hh Wiy 2 MR X, KA IR IR , T & 78
i, FE AR 17.0°C,7 A6 FEREER 28. 9°C M didi = KR 41.8°C 51 A - FHIREER 5. 0°C , iR fiK
SIH -7.6C FHHBIKE 1430mm, S FHTOFEL 263d, FEYHRNREE 76% , MK 172m, T IEARRI LT
B, AR SRR TUER A, TR XL R

ZHX AR FEE , WA BRRE B AR AR AE D B A (Pinus massoniana) 2, N TR FBEH A
( Cunninghamia lanceolata) . By BB ¥\ . BR#% ( Quercus acutissima ) . K faf ( Schima superba ) F1 & 47 ( Phyllostachys
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heterocycla) , PR FH#EARZE EEA HIE (Symplocos paniculata) AR ( Quercus fabri) . M ( Mallotus apelta) | 11|
HAML( Lindera benzoin) 5 , A2 FEABREMAASFHEY) o

SR TP 5 P PR (18°40'N, 108°49'E) | AV MR  AEH940R 20, 0,1 A P
15.1°C,7 A FHSIR 22.9°C, 1K & 2651. 6mm,5—10 A 3 2,11 Ah—8 444 Ah 58 ZE 4
KRR 88% , 4K 810m , -3 g mk 0 E , MUAE M £ 5, ik 28230.2 g T4+,

ARG X AL F RIS [E K G B SRR X B R b AT , 32 BEAE A 28 B0 Ry L b AR, 12 e 28 B0 43 A [XC
SRR, Fh 2 H L E F, AR (Lauraceae) | #5 B R ( Rubiaceae) | 5% 3} B} ( Fagaceae ) Bk 4 IR Fl
(Myrtaceae) % MR

PitEH ) F 222 R R MR MR & R R ZEE 3. 0°C  FREM B A2 1221mm,

1.2 B
1.2.1  SEEGRF R R TP R4

L A ( Pinus massoniana ) 5% 3 [E ¥ J7 43 4 T8 AR e K M Fh 22—, 2 L B0 i 38 B S B R 7K A2
(Metasequoia glyptostroboides) A “THALA " ZFR , A F , A ERAE 1 -F A, WIE 36, AR KPR, R #4
M3 DX P SR AR AL R R R, do A A R . 958k ( Cycas revoluta) A5 bt B R FHEY , M3
LB AR R, 723 I R 7 B B B A A R i . B AT (Phyllostachys heterocycla) 21 ¥ 4337 AR AT 48
W, &P RS  ERE LR X Z 04 o AP (Schima superba ) 52 . H 4 WA AR I A AR 7
WREZEMBKWF . X (Cyclobalanopsis glauca) J# ST , 2 SR AR 2 MR, ZER B KT
TR A A4 8 0 A

2006 4 3—4 A 73 e T VIR BeAt el K Ja i 3 X R A8 T RBAL K AZ TRER VB AT R VT X 6 SRR I
wEH R, A YIRER BART 14 H,

1.2.2 YL I E

T B B — &R 43T 80°C Bt R AH T , W5 & 7K 3, Rl I #EA7 4k 2 40 il € I I W R BRZR Bk ALl L5
TR G R Ho 2R HERRI - (K,Cr, 0,-H,50,) E ik, & F % MY #ik , £pER A
P, SR A KGR R R MRV 4 4 (ADF) Bl 2
1.2.3 &Y o st

VRV R AR . YR WARSLAZ N 1. 0mm x 1. Smm, R4 K/INA 1Sem x 15em, 73 #4581 JE Je M
AL, BREYAEY 10g R THES, SR)G T 2006 4E 5 H K I8 35 40 70t W A0\ T B 15 2R I 0 F Bt
FRUARF T 3 LRI 6 S R AR, AT 3 X4, BRI RSB E SN XA E 12 48, 0 RRE
THIER, 5T EAAEYZ M, MREEREENEEZ, REYTEE R ZRE 58 EZRE. B
BCE B, SR 1A ES - XA EGHAEY R EY R 1A SR E D 2a, F7& Y o3 i 4 EE
JG KA BRI ZRYIBIER T 10 C A rh ot T RIEEIARE
1.2.4 B

JFIH FEIEG Olson H %k ') 45 8 v ) O M i 3R - X,/ X, = 100e ™%, R, X, KRB [A] ¢ () B T
(8) X, B PAFEWNIETE (g) b FRAEWESREE (g g "a™'),

P& o s ) T2 (38 50% Pt BRI TE] ) 2o, s B3 T 860 2205 = (In100 ~In50) /&

I 95 % FIT 5 IS 8] 2,05 BITHIE JT¥E M 2 0,05 = (In100 — InS)/k, K, & 7 8 ¥ W) ) 4F 7 fiff 3 %
(g8 a™'),

TREREL Quo TS EE R : Qrp =k, /by TR b RN ARV b A A0 U V6 400 B S0 TR 3R ke p R
T B EARE SRR IR T 0 1) A3 R 8, 0 FRINZRUEIE AT B BARE L IR 22 (°C) 6
1.3 HEatr

R B 2R 7 22 5311 (one-way ANOVA) LLEEA [RIAH 8 ¥ W00 1R AL 2 T R & B 19 22 53 S R 3 - it 3

http ://www. ecologica. cn



4524 g & ¥ ik 30 &

R 2R W, T o 3 5 2R B A& B AH IR Pearson AHIE R B0 B0k , 50478 Ak 38 43 17
JH} SPSS 13. 0 # {447
2 BRSW
2.1 JAEYHMES PR E RN

H & 1 AT, FESRUEIAAE h, SMEVTIIATE D T ERIAR T HERE, 1a 5 TEBRKRIED 50% (FHek
BRAL) , ZJESMRAE R . 6 AR BAT ARTRE KIAE Y M R SR T DR UK IR, R
REBAT, &2t 22 WMRSE IR 16.69% , 73 B 18 HIR TR 8K, 2a S5 18T 51. 15% 5 T T 5 1 RF b 08 7 10 14 53 1
R R BT MR | J5 MR, R La B TERIAREPTE 47% —82% Z 8], /MR Ec R B
&3t 2a B3R J5 165 30. 80% , 7l i 18 I 754k 2a J5 16 67.86%

A B —~+C —~D -a=F -oF
120 - Ry 120 T

10048
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FHERFIAE Mass remaining/%

20

| IS IS I N [ I I R R — 20 1 | N IS I I S —
0 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4 6 8 10 12 14 16 18 20 22 24

0
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Bl 6 HHAENERESBIBPTTERNRENTU
Fig. 1 Dynamics of dry mass remaining rate in process of litter decomposition of six species during first two years
A: LE¥A Pinus massoniana, B: AT Phyllostachys heterocycla, C: 7K 4% Metasequoia glyptostroboide, D: K Tij Schima superba, E: # X
Cyclobalanopsis glauca, ¥ 754k Cycas revoluta

G AR L6 FREWTE 2 M R R A BE 25 (P <0.05) , FER IR FE /0 I B R T7E
T S WA i, UHR AT AT KRR . 2 MEER BAT MR IR, TRk MR 18, 3X 7T RES B AT
MR G MEA R 2 DR M RERITUF 0 - BAT > KA1 > HRX > DREM > K2 > T8k, RIEIRFEH 6
AT 95% it B i WIS T 4 R 7E 3. 22—8. 81a, T #AE I 95% 7 B (I [y 4. 61—14.27a (K 1)

R1 6 MRMESRERRAEXRELF SR 95 % 5 R E

Table 1 Litter decomposition rate, correlation coefficient, time of half and 95% decomposition

oo o SRRk MR RS R i 1)/ a 95% 43 figf i ]
. . Decomposition Correlation Time of half Time of 95%
Species Site . . .
rate eﬂ"lclency decomposmon decomposmon
EM AN 23103 0.71 0.98 0.98 4.22
P. massoniana T 5 0.38 0.97 1.82 7.88
A N3 0.93 0.93 0.75 3.22
P. heterocycla T 5 0.65 0.96 1.07 4.61
KAz RIS 0.56 0.94 1.24 5.35
M. glyptostroboide T8 0.36 0.95 1.93 8.32
KA AN 23103 0.90 0.97 0.77 3.33
S. superba T 5 0.46 0.96 1.51 6.51
HX N3 0.73 0.98 0.95 4.10
C. glauca T 519 0.41 0.95 1.69 7.31
Tk AN 23103 0.34 0.98 2.04 8.81
C. revoluta T 5 0.21 0.96 3.30 14.27
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AR A 28 BAREE , B IR UG A b 19 AR AR P RAR IR R AR AL R 5 T 5 WA R AR AL L, 2
AT S IAAE H SBRIRAF IR E H RTIRUEIS PR BT , W78 9 90 ) 73 il T 0K 56 i 43. 08% —95. 65% , il ¥ M 4
95% 43-fif i 8] K: 48 48 30. 15% —48.85%

AT ST I B U8 ¥ ) il R R R BE R UL Q1 7 3. 30—9. 35 YRR P9, WL Qo IR R BN, BINR B AT
1 10°C, A2 S N B A W) S ok B 38 T A A5 5o
2.2 JRAVEYIRERRE

AFRMFRED R EFTR SRR 2, SRMARENA C & . C/N KRRE/N WEK, HHE
N.P.K SERK, FHH K TERF. KEZHARR NP FEEH,

XHRE VIR IR IUR & B S MR R E R R ERAT AR (3R 3) SRR e T B AR % )
M RERER L HSWHR N SEEREEMR(P <0.05)  SARKGRERENMR(P <0.05),5P,
K.CEHER C/NARR/N HARRIESA B2 s 7ERUEIAE D, 8 75 1 10 0 i s R E Rk (5 RE Y&V iR
(aeIvE g ¢ iPSERRNE

R2 ANMRHEAFMHNGHFER FSAH 3 RESHIREE

Table 2 Inmitial chemical composition of six types litter. Values are means of three replicates, figure in parentheses is the standard error of the

mean

b N/% P/% K/% C/% C/N Lignin/% Lignin/N
TURHA P. massoniana  0.81(0.03)a  0.02(0.00)a 0.09(0.01)a 51.18(2.99)a 63.01(3.68)a 41.44(1.59)a 51.16(3.17)a
EA P. heterocycla 2.06(0.05)bc  0.08(0.00)d 0.32(0.02)c 43.07(0.87)b 29.91(0.89)b 13.84(0.11)b  6.63(0.01)d
K M. glyptostroboide  2.12(0.12)a  0.17(0.00)b  0.14(0.01)b 43.78(1.68)ab 20.76(1.97)b 44.72(1.03)a  21.16(0.85)b
KH S. superba 1.27(0.47)be  0.04(0.00)e 0.26(0.00)d 47.68(0.75)b 48.16(0.21)c 42.06(4.18)c 42.97(4.92)d
K C. glauca 1.10(0.03)c  0.05(0.00)f 0.62(0.01)e 46.70(3.81)b 42.57(3.47)c 33.47(6.86)d  30.43(6.98)e
F4k C. revoluta 1.09(0.08)b  0.03(0.00)c 0.27(0.00)c 43.12(7.25)ab 39.69(5.92)b 25.01(1.64)a 23.02(0.66)c

[RIZIAHIR] TR 8 B3 2 5 (P <0.05)

R3 BAERVVBRERRESERFHNSBERER(F) HEXYE

Table 3 Correlation coefficients between the parameters of initial litter quality and decomposition rate constants

REHS N P K C /N Lignin Lignin/N
T 5 Pearson correlation 0.452* 0.099 0.153 -0.007 -0.329 -0.421* -0.327
Sig. 0.030 0.348 0.272 0.488 0.091 0.041 0.092
ANz 3% Pearson correlation 0.188 -0.78 0.182 0.219 -0.090 -0.110 0.048
Sig. 0.228 0.380 0.235 0.191 0.361 0.332 0.424

T 7E0.05 KFPBEM; n=18

3 #it5itie
3.1 JEY X SARAR B e R

ERIFEERZEERENTIATFEHRHEREUARZ —. RN, CO, W EE Y )5, HBkR
MR LT 1.5—4.5°C ) RETIT I B A BRAR BE SN BRpAHE AR (54 58T , A TRMCRS 1 T2 B KA
12, DR AR AR 0 T 7 K U 7 0 A A T R s A T80 7 1R K 4 o DR 3 ot X R 95 00 1 i RS
KEVFREERER, BT 2R, 750 0 ok 2R 2008 B S M, &S5 b R Y% 9 4 i
AN ARF /MK IR g - il > TEHHF > I8 > SRR,

AWFFELE SRR R RV R (4 08 7 1 78 $H7 B SR UG08 0 rp Y ) T B AR L I A iR R E B 2 R
(P <0.05) , AW FERWEW 153 BART T 8. ZERRIEEREET , ETBWMHIIERMEBEH
AU UG U 1 SR 2% 1, R 9% W00 1) 40 f 8 R 4 388 i 43. 08% —95. 65% , TR & W1 1 95% 43 fi sf [ 4% 45 48
30. 15% —48.85% . X WKL T RRSAFAL R 5 IR V& W 1) 70 el 500K < B B, 33—t 34k Xof X 3 A=
BRGHE TR RBRIGEE ™ £ R
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TR BEXT oA AR AR, B AT RIS W R Qo CIRLBE T 55 10°C B 40 328 3 A LU 451148 i #8580 Sk S
B HHERIEE DR Q\h 3.30—9. 35, 5RUTR L F L MRS Q3. 7—7. 5 TEEIRAY)
4 B H Heaney 25" p%5 SR b 7E B AT A BEANIGR 2500m (93 B A b, B Qi 1. 78, ABF5E 45
SRIAMAT] B 22 5 7T BB H b E AR IR I SRS R 1
3.2 BRJSSTE RSB R Y W 3 A

Swift %2 YRS Tk SR AERR 2 o “ BB B (substrate quality) ™, 52 SR ¥ W AR XS BT 40 o, 4K
T AR 5 g oy (NP 48) FXE A VLT (RIER 4R CEARER ZWMEYRE) WAEG
THOLHR IR & B AR NS . AEREY (R RENE LishA - A& 8 e E KRR 544
&R .C/NEAFRR/NE.CPES. Hd O/NERARR/N HREERWIEEY S REE= . A&
B BB C/P (EIRA] FEMRBTINAEHR " o A DTSR, RIS WA R R & B IR 75 4l 2k
EH R o Heal 257 ZEHERAR PR C/N (EZ IR 75 Y Bk B I — Mkt 3k

EA M ZEHT SR RE YA N SRR SRR 2 AR R & RS EZ M,
—IRTESNER 18 ST 3—6a 1 11 Fh A W28 ALK A IF R U, WU IR AR TR /N L2
BEBENREDREZE, AEYRVHRARE/N LR, R asisg ™ > mASIagRen,6 4~
W i 50086 PK.C &8 K& C/NURRER/N S0 B E A, 0 7T 68 5/ F BB R s SUEA
A Ko ThonPHEE Xt A [l Ut B [6] A A 400 - R 9% 0 28 Fp T HRHE B MR SE TR B 5 45 1 B, YR VA 1 H 4
HEE S NGREBEEMR, SARESERARE/N EBEAME, ZHEECERK T ILXE 9 Fhn-yF
TEWIHEATHY 34 A F SR BRI E MZS R Bn R S REYER N SBEBEEMRX, 5 O/N ILES
BEGH, BTHEYLOMN N SEETHA 8 MY, i O/N ER T Y. TAe%> &$
TR XS ERFHE ) S RAAFIHA 29 M A M R W) i L I i 5 R 3R, VR W) A i R 5 R N &
BAWRBEMRNE, S P EBLREMX, BRFNHRURAREYNIMERSARREEERER
HIXET, ABFRGRER T SRS RERSYE N SEEREFML, SARESTEER
E R, FIE] TR R A TR PA S BAARER & B WIN A FIE ) 7 fK E 1) BRI
—&55i

M 3 B FTF L, &) 53 Al B 30 55400 B 5 o Jo B R A SRR AE T 5% 1 b S A UM SR 1 R 4558, T 2R
WA SRR T AE RPERR 55 , kR U - 76 IR 0 B 3t , U T 0 00 o o o0 0 2 X e 4% P 92 1V P Uk
P o XD SR FE R4 15 0 LUt AR AT 25 10 AR IR 75 P38 B4R B SE & R, 76 5 W LR V5 9 40 Al
HUIRARRE S8 ARBRE/N A B AARSCHE , M ZEIQUENS , 7 B3 59 1R 56 5 i B 270 B3 AR 50
Berg %577 %ot SR 28 WL AAHE B 8 X SSMA S YR 9 40 1A A AR IR D0 B B9 % B0, SR FE KRB B3 36 4 2
SRR 2 BB, VR VS W R R B 1O R i R7E R 3 X SR _E AR F, Meentemeyer™ [ B985 th il BE S
BT HIRE S ] , SR R 2R 22 5 X e i R BRI BE K . FESURE R AGE ISRA T (R —FEs ) , A7 Pk
JoR R - S Sh ) A o 3 R AR M T RERE g

I T AT 0 0 T AL BRI B B A . PR TR RRK, 2R TR W M b o K 4 3E Tl i
SNSRI TR RS A R R A E R RY . R ESRE T, KT B W
HHERIEY . B ER R, BT R R B R TR 7% Y s ig . e ug st
HIFFFE R, K B2 SR R I8 W i, 1 T (BRI W 58 Ty AR I e 40 Ad 32, B AR WO 188 0, 52 b AR
IR R . P EHC A% 5256 ( Long-term Intersite Decomposition Experiment Team, LIDET) ,3a HJBF3E45
REY  SBRERHREY MO EER T, AP SBMLREREESE T, EFIRkRERZY,
PRI , A% SR A R SAR AR A QIR BE TR RN K 3 ) K e 0 6 40 5 e R 30 by R O o 2 TR I B AR A Ry, TE I S
ABEAHT 1 8 P - A Ak R v, R ) e R 3R A2 R OO B P 3 B XU TR 4 ), LSRR AR R 8
S TR V& )W) 1 R o o B 4R IR o
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