4508 %55 10 H A 2 # Vol.28,No. 10
2008 4£ 10 A ACTA ECOLOGICA SINICA Oct. ,2008

L1 ( Zanthoxylum bungeanum) Jf 3% %) 43 & 13 32 &
B B B R B R BB R R R S R R N

3 21,2 5 s 1, b st
gzt BT, B8
(1. ER2ERE AT IRET, IRER  610041;2. FERFEEPFTAER, L2 100039)

FOE D518 AR 58 T MR 95 4 20 R 250 (010,30 d 71 60 d ) By BR AY R M3 245 I R 95 4 28 4R Vi X A AUb ot + 33840
FHEW . SREW ERREYELSFRLIETER GBS, FHEY#EE 60 d B, BHEkYsREB7Ew 30 d
WRARERK,30 d FEBERL; HEYH RS BEES WM NER, 2 BERJRABEE, B7E2# 10 d i, BRERER
Ko 4 MNHESHSRI YRR BE HECE T R0 <k B A= B RE A AR 00 R BCER A1 3% pH (E.
BR SR ESR AMBEE LN, AR HER R EEDRERSER T L% pH ERNBET®; 2 10 d HEEYE
R HRESAN ST EREA BERRRER, o L 30F U A EBREM SRR E R ER BEOREER, MXTFES
PR YER SR A KRR IR 208 60 d WIREYRER BE MR T HRBREE W RAVBSBEABEDN
FrEfE R X U B A B R A K EA HIER, Xt LT ER MR RN EREARIEERM.

KEIR ALRAEF s 104 YR 0 B R s TIRAb 2R
XEHS:1000-0933(2008)10-4676-09 FhE 4 #E:Q142,Q948 CEKRINAG:A

Releasing dynamics of phenolic acid during Zanthoxylum bungeanum litter

decomposition and effects of its aqueous extract on soil chemical properties

LIANG Xiao-Lan'?, PAN Kai-Wen" *, WANG Jin-Chuang'

1 Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China
2 Graduate School of Chinese Academy of Sciences, Beijing 100039, China

Acta Ecologica Sinica 2008 ,28(10) :4676 ~ 4684.

Abstract: Releasing dynamics of phenolic acid during Zanthoxylum bungeanum litter decomposition (0,10,30 and 60
days) and the effects of its aqueous extract on soil chemical properties were investigated using the litter bag method. The
results showed an occurrence of phytotoxicity with clear dynamic patterns during Zanthoxylum bungeanum litter
decomposition. The change of remaining litter weight was the largest in the earlier 30 days during 60-day litter
decomposition, and there was no significant difference in subsequent 30 days. The phenolic acid content of litter was
significantly reduced with the decomposition time prolonging, and the releasing quantity of phenolic acid was the highest at

the tenth day. The amounts of soil Aerobic azotobacter, Ammonifier and Aerobic cellulose-decomposer and the soil chemical
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properties such as pH, phenolic acid content, NH, -N and available phosphorus were significantly affected by the litter
aqueous extract of four decomposition stages. The pH value in soil was significantly increased in litter aqueous extract of
four decomposition stages. The NH, -N concentration was significantly decreased in soil amended with litter aqueous extract
of 10-day decomposition which promoted the growth of Aerobic azotobacter and Ammonifier but inhibited the growth of
Aerobic cellulose-decomposer. Available phosphorus concentration was significantly increased and phenolic acid content was
significantly decreased in soil amended with litter aqueous extract of 60-day decomposition which inhibited the growth of

Aerobic azotobacter but promoted the growth of Aerobic cellulose-decomposer.
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EARB/NEA TR EE R AR BN, SOy S ERNEFED. AP, ERARE L
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FEHEWT AR REURER N 0.5 m, 5 20 cm B EETE MY, 2006 4£ 9 A shAIEE A P RENL B
10 MRYE, Sk AR E 1,10 ARHICERM B EREY . Bk ERHEEYE 40 CTHEEE 4 T8
BARTE . AT RSP H B TR —MH#0 ~20 em +2, +HZRFE 2 mm FHFMELH
SR, HEATEA MR : BAREKE N 28.9% ,pH 5. 99(4: kN 1:2.5) , 2R A EH 0.97% , 2845
BXN0.048% AHRTEN2.92%, BETE N 161.99 mg-kg™' , A ARR A MBS &4 H % 503. 28
mg-kg ™' f127.28 mg-kg™',

1.2 EAMBESHRBT

KRR I8 1 em K/, BEATLAZ N | mm BB R4S T G REEFRA 6 g , 2 FIHA 15
ABEA 1500 g A EAE T (HA2 10 om, % 20 cm) HEATAMBSSIR . S0 LA K B3 B E Rk
B1(60 £5)% ™ SRIEHAMA(20 £1)C ATH BB P IF " EEFABSER 3 d R 1 KkE
HE R, RIBREHFAS . EHEFREE 10 K, 4530 K, 60 RAFIBUE S AEE" /Mo EHEREEY
REFEOR L, REE 40 CFTRFEIES,

1.3 BB &R

B4 0 d(FREIRAMR) 110,30 d 160 d J5HET BT v& S 4 T i i PR 2R 1K IR &, VR 9 50 gL~
(5% BT &) , MAERBK LBS S h, REHBIEWE O (4300 romin ™', 10 min) , 53 0. 22-pm AR R4
W%, BRB R, RERE, BRI E R 50 g-L7' 125 gL WAKE,

B HELRT T LRESET 36 A 250 ml BEDRHESR BT, BN BAR s A LR 200 g, B4
SMEENASTE N 3 AN A0TH 1, 3R, AR B K 75 ml; AbBE 2, e BEMEYR R 50 g-L 7Y
BRI 75 ml; AbBE 3, AR E K 25 ¢- LT MR HRIR 75 ml, EAMNEE 3 ANEE IEE 4 3%, 4
SMEENZS Iy Xt B 4> BIFRIC A : CK1, CK2, CK3, CK4; & 3% W18 $2 9 20 B AR1C . TL (4348 0 d, ¥ & 9 50
g-L™") T (/3% 0 d, ¥ E R 25 g-L™") ;T2 (/3% 10 d, ¥ F 50 g-L™') T2 (534 10 d, 3K JE N 25
g-L™") sT3( 43 30 d, ¥R JEH 50 g-L™') (T3 (434 30 d, ¥k E 925 g-L7"); T4 (534 60 d, ¥k & 50
g-L™") \T4” (4} 60 d, ¥ N 25 g-L7") o SRISHBBEEAA N T S S B 5%, M B HI7E 20 C,
#3736 h LUS A7 Lk m !

1.4 $EIRIE T
1.4.1 Y3 Ab2= M R ik

+HEE KR (B, GB 7883287 ) ; - 4 pH {8 (/K ¥, GB 7859287) ; + 384 ¥l /K ( B4R B4, GB
9834288) ; B B (FEHK (Folin-Ciocalteu ) Hufak ) ™ s 4 2B ( L BR- SR BRIR 3R -SH4BPL L (A 1k , GB 7853-87) ;
BAR(AAHBER-SHIE ek ™,

1.4.2 REW GRS
FEY MR E AR A Olson HYTE BB EITAG
x/ %y = €
RKf, x HHBEWRBE % HREYHEYE ¢ tE(a) b B3 (a™ ) P,
1.4.3 BB

pH {5 (6173R BERBMREIT) ; BB & & (3B Folin-Ciocalteu) Ha3k) ™' A3 B (ELFR- MR 1240
BEPULfask , GB 7853-87) s S A (R B 25K b k) ™ B HUR (B R BRSH: , GB 9834288)
1.4.4 YA

TS 1 A R SR A B BT L RS 5 s EAL A R A A B B AR R 2 g A R
SMEER R AT B R R R,

1.5 $iRabm
R SPSS(12.0) it B4 vE4T BB % 722 \LSD A XM A7 (P <0.05) ,

kt
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2 ZERESH
2.1 WFABEYREEREREBR S BN

TERUAE YA R 30 d LIBTAMBERB LB EZ RN 5.90 a7 24, 4M# 10 d F130 d iR B E 55t
A AR A BE 2R  WEY AR 30 d LURBREE/N, 0R60 d I TR T 3.23 a7 ,/M#60d 5
5530 d INREYRBELEEER (K1),

WEY /% 10 d B By E N 2.77 mg-g ™' B4 DMESIETRBR K, HEEMERRINIEK, B
BRBEHES 10 d A LB ERMR(ELD),

DA S5 IR W R E Y 8] 2 —E W EhA, I HIRE W% 10 d EABBRBRER
xK,30 d ZHEEBMREK,

®1 A ABRHERAEDREERBREBHTML
Table 1 Remaining litter weight and Phenolic acid content of Zanthoxylum bungeanum litter after four decomposition stages

SRR (d) WENREE (o) AEEHK(a) REDHHRE R (mg-g )
Decomposition time Remaining litter weight Decomposition coefficient Phenolic acid content
0 6.0x0.0a 0 4.26 +0.03a
10 5.120.2b 5.90 +1.28a 1.49 £0.00b
30 3.70.0c 5.88+0.10a 0.94 +£0.00c
60 3.5x0.2¢ 3.23+0.23b 0.86 +0.01d

RPEUERFIHE + SE(n=3) , FEBRFTENHEST LSD ZELLBMIE o =0.05 KF LHERBEN F—-FPARTFRRTZF BE
The data in the table indicates means + SE (n =3) ; The letter after the number stands for significant difference at @ = 0. 05 level respectively in the

process of LSD multiple comparisons, that are not followed by the same letter in the same row mean significantly different; T~ [F] The same below

R2 ANMSBHERARDRIERALIER
Table 2 Chemical characteristics of Zanthoxylum bungeanum litter aqueous extract after four decomposition stages

AREE() B TP PO--P NH; -N 10C
Decomposition time Aqueous extract pH (mg-L71) (mg-L°1) (mg-L°1) (g'L7H)
0 T1 7.67 £0.03¢ 212.89+2.17a 26.44 +0.80a 11.96 £0.97d 4.38+0.13a
10 T2 7.89 £0.05b 74.69 £0.20b 8.45+0.41c¢ 244.93 +1.09a 1.08 £0.09b
30 T3 8.07 £0.05a 47.11 £0.38¢ 10.37 £0. 14b 161.13 +0.46b 0.52 £0.14¢
60 T4 8.09 £0.01a 42.77 £0.64d 9.44 £0. 14bc 82.38 £0.76¢ 0.44 £0.09¢

2.2 FERUATE YIS R X 1A R I R

H32 2 W LIE H, BB SIS RS Y13 SR 2, 3 ELREE TR & W05 i i i) B B, B SR B0
pHEBETE ., 4 NMMESISHREYIRERE, Tl SERBNEBRR(TP) & & 212.89 mg-L™ HHBHSE
26.44 mg-LT' MIAHHREE 4.38 - L7 BREGSRSERM11.96 mg- L™ ;T2 FHBFHESATE
244.93 mg-L™",

MIERTAE B 4 DN EIRRE , BB HR BT 135 pH EEE B E M, A R B H 3 R
T3 pH B AR, I E R E KRR 5 pH HHERE R, SHEMBIIANBERML, T,
T1’ %t + 58 pH (AR AEK, T1 f + 58 pH (HF-H B T 6.55, WX BB 0.75(3£ 3) 6

m#R 3 LEH, 5HEEBS RN 168. 57 mg-kg ™ %R CK4 AHLL, T4 T4 HHIEHBERSES
Z WA 153.20 mg-kg ™' f1 141.93 mg-kg ™', T4’ 3F MBS B KIERREE N 15.8 % , K /M@ 378
RIS IR R IR S B S BIA BRI, 51 EMBESE ) 27. 28 mg-kg ' WX IR CK4 AL,
T4 T4’ 435I + A M) & B B M TR N 28. 87mg-kg ™' F128.66 mg-kg™' , T4 HAMBHM T EAR T
5.8% , H B /MBS0 R0 5 MBS B WA BEREM, XTIR CK1 R8s R &8 502. 61
mg-kg ™', SXTIRAI L, TL (DRSS RN S B BEMMEIE N 465.57 mg-ke ™' KT 7.4% , RESTHER
R T RS RN S BIE BENEN ., SR, 4 MRS R E B R L EEYURN S 8
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BEEREEW.

£3 A MAERHERAEDRIZE I TR R RN
Table 3 Effects of Zanthoxylum bungeanum litter aqueous extract on soil chemical characteristics after four decomposition stages

SIARRTE (d) P TP PO~ -P NH, -N
Decomposition time  Treatment PH OM(%) (mg-Kg1) (mg-Kg 1) (mg-Kg™1)

0 CK1 5.80 £0.12¢ 2.92 £0.05a 177.47 £11.35a 27.99 £0.32a 502.61 £13.15a
T1' 6.27 £0.06b 2.971£0.03a 156.01 £16.74a 28.62 +1.32a 482.32 £5.33ab
T1 6.55 +0.08a 3.03£0.02a 157.17 £7.56a 30.25 £0.86a 465.57 £3.21b

10 CK2 5.83 £0.00b 2.90 £0.11a 165.74 £1.09a 29.01 +1.06a 509.17 +14.45a
T2' 5.90 £0.17a 2.79 £0.10a 167.13 £21.46a 29.33 £0.53a 512.11 +15.64a
T2 5.85 £0.25ab 2.90£0.17a 175.44 £22.17a 28.55 £0.50a 479.27 £10.94a

30 CK3 6.05 £0.26b 2.90 £0.11a 192.29 +10.37a 28.20 +0.30a 516.11 £0.00a
T3’ 6.15 £0.21a 2.81 £0.05a 194.47 £12.45a 29.05 £0.23a 513.95+2.94a
T3 6.22 +0.23a 2.92£0.02a 200.60 +5.51a 29.97 £0. 86a 517.70 £9.55a

60 CK4 6.01 £0.00b 2.40 £0.12a 168.57 £2.19a 27.28 £0.00b 519.10 £0.00a
T4' 6.09 £0.04b 2.40 £0.09a 141.93 £2.13b 28.66 +0.19a 522.50 £1.47a
T4 6.18 +0.06a 2.41 £0.11a 153.20 £3.42¢ 28.87 £0.23a 538.85+19.78a

OM, HHL)SE Organic matter; TP, EE}S & Total phenolics

2.3 FEMRIAEY SRR TR R BN T A YA B R
FBREBRAEE, DRPF S ER S BENRE SRR, Bk 2 ERREM M EE (R
4) o X CK1 P SMF AR ER N BER R H BT LS. 5 x10° CFU, i 53¢ AL, T T #5FS
YL R TR I EE 5 5 B 2 R R B 5 13 1.2 x 10° 1 3.7 x 10°CFU, T1 Xd HAM I 45w K 78.8% o
HR, 5% CK3 F1 CK4 A1, T3.T3” Al T4 T4’ S i M A R BN E KRR BE e HEM, T3 .
T4’ R BERE R, AR T 99. 8% F1 108. 7% o T2 T2’ S#F ML 4 R0 B BE TR B BRI

F4 ANSBHERAFDRIZEN DRRE D EER RN
Table 4 Effects of Zanthoxylum bungeanum litter aqueous extract on soil microbial flora after four decomposition stages

SRR (d) il
Decomposition time Treatment A B ¢
0 CK1 5.5x0.4a 1.1x0.0b 2.110.2b
T1’ 3.7x0.5b 3.3+0.0a 10.5 £0.9a
T1 1.210.4¢ 3.7x0.7a 11.1x1.8a
10 CK2 4.410.5a 1.2x0.1a 3.210.4b
T2’ 4.3zx1.1a 1.310.2a 5.410.7ab
T2 3.810.3a 3.2x1.3a 8.4+2.4a
30 CK3 4.310.3b 1.3+0.2a 2.9+1.0a
T3’ 8.5+0.6a 1.1x0.5a 3.3zl.1a
T3 7.9+0.7a 1.3+0.4a 3.4+0.9a
60 CK4 2.210.4b 0.6 £0.2a 6.310.5a
T4’ 4.6+0.8a 0.410.2a 2.6 £0.2¢
T4 4.210.3a 0.7x0.3a 4.8+0.5b

A: IFEHFEESRE Aerobic cellulose-decomposer ( x 10*CFU-g ! soil) ; B: & {b4 5 Ammonifier ( x 107 CFU-g ! s0il); C: 3FSHEH &
E| %8 Aerobic azotobacter ( x 10° CFU-g ™" soil)

XTHE CK1 o+ A AR I ERR A B 3% 1.1 x 107 CFU, TS5 JAR e, L TL 8 L3R AL A B
R B BE N R 5 138 3.7 x 10CFU 1 3.3 x 10" CFU, T1 MR BEE IR KR 236. 4% 5 53 A
M, HAR 3 A ShAS R E YR IR BT TR SN A E B RA BERW (R 4),
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4 N ESHFE YR ERACHEE , TR P B A BARNRE S AN NEE MG, B T3.T3°
WS B A ERERRERE BEE WA, S RAL, TLTL f T2 iS4 B ERENRE S 3 8E
HIEM T 401% ~426% F1 158.7% ;T4 . T4” i E R B HIS R BB/ T 24.2% ~58.8% (F4),

3 itig
3.1 ERUREYN SRR RS B R HR R R 2L

FED AR 3 Do SRR BRI RAR SR, MR ZENSREREYNEER
HAFPY . Berg EUNRED A BEBESTAIHE . SMFERHEZH LS ERHN, BT ERBHN B, A
EYIN R RGN Z AR BN SIER/ RREXR, B TAEREHG B, Ay rmse™ ., B
M, ARSI JRIE Y5 ARR 30 d LIGTR T EFRIERIB B, 2 R AEX AR , B & i E] B HE A8 T 73 o R
WK, XEEZBTANRE BB R 3 NFEREEN IR, BB BN YR HBERN
it 61 PSR S0, T TS A S X o B D R S R 7 R DR AR Ak R AR E

T BRARTE 2 e AR v R A A B B AL B TR I B 24K =X, Bonanomi S 25 FAE Y 17305, 45 5%
FH.90% KLY B REYE R, F B A& THYBHLERY R ERE TR, &Lkt %
WREDEM R EE, PSR NRBRYRER 40 T L IEME YR FRREAMBERD L8y, 3F A
Y B R I B G IR S Y B S R R PR R R . ZERVE Y 2156 10 Rt , MR B E B BIR KA
H, W RE N E R OR R, e HEESB R,

W& TR P& 53 iR at I IS , B R & B B R, B, IR¥E YR 82 W 1 pH (E B E RN, FEYREE
BPESARN SR B L2 MEE B 2R EY 2 /EK 10 d 7130 d B, 8RN & ERMEEER
K ARBERS B BE E B BERREE, B30 d HEEYE BN S ENR T 10 d RHE %8
KEg, HIFEFATREH TAEXFA AT REY I EERER, MRk ME TR ERKT
RBERIERD, WEMARNIE D, o R REE, A NS ERF LB TRERE 2 2B BEKLY
B
3.2 ERURIEYIE IR IR Y R AR B R

TP YIRS R U R MY & AR RN . DIRARRE—F EEAEE,
— 5 T E A 3 A A R B S R R B R R AR, T I AL SO AR LR R L
DL R 43 B A R B R S P B A R AL BRE AR R R o AT 50% DL 12 th 4 4 3 4 g
B, SR R R AR WSS, B L e R 0%, O TR R BRI, i ix s IR
WA T % 3B P YR AL L A R R — T R .

Inderjit BFFEFREA , 5RAL TR T BAH L , TSRS & W2 1R 1K HH i B BR IS AL /B ) I S 35 i ol 1 3P
RESHENER" , BB TREDRER S ARA RS SR YA KK B BRI E Y, LB
WINA LI G, X Bk v oK Ak A PIVE R B M BE TR B AE USRI A , B R R E 9 A, T B
FR AL BN S M R P S o R HEPE R TR ™ . BRI, ZEVRVE M AR RO BT, T1. T 0 T2,
T2’ KB BRI S Y& RS, FIFR kB AERE ML E RS T A K EE IR ENERIEYE,
RBET ENRAER, N T BRSABEY T ENERMBER. EREYSFEE,T3.T3° f1 T4,
T4’ KB EERROK AL A P00 & BREAR, A 132 B9 i B0 BR S5 10 B SR X Sk 0 AR K R T 4k
YERD, M P St B AR A R B BRI,

AMAEN, BRESHERMERFAEERENEA LR, GENITEREFEENRE, T vEE R
BREFR . MALES , %SISR NRE YR R AAER 3B , 5SHERAEE YA B A ., 57
SHEAERIBEOEERD G SFEBERRENBE GBI MER. FERIBHEUERNIE, B
ARG — BRI, B RRSE LR Y R AR B R BB A K P, AEYBERT S GBI
BRI AR R S EENAR , BREHTEH WESE XTI USR5S A KL R R E T Wi
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HEMNRAER, SHEMESSHREYRIBBEIL, 20 d MRAEYRER TL.T hEARERER
B BR AN IR B Y RS R, AT B 8 iR T I A e R R A AR 45 T 10 d IR IR 4R I T2
T2’ PR &R BERER, BRESATENES, X U R SEA T2.12° 485 HRF IS LRI
WHETLRERUNIRERE, /%30 d f160 d MRAFEYRERTHRSEBERK MESREEAR,H
U, 1R SRR A B BRSSP A 8 S R R A R e E A R T R , N TR B (B
HAEHE T AR DBENER . U ERRTRESBZRERAMLT , 0 A EBRE T4
EMBENERTBERXNYEERE, HEFNFERSBEEHRE EBOBAE™ B EYN B
JEH, FREAER D FERE BERI, IR T TR EER , OVEY AR E A BRI

3.3 TERUREYNR SRBON T IRALENE R

BRI S , A7 ShAS R RV R B8 v R SR W B 3 T 3 A2 B, B S HSEA LR EY
SEREAZENRW, BREEHER T 13EFE3, 5F BB 77 BB AT B0 - 357 0 B9 PR 36
R

4 AN SR VE YR AR 1 3% pH (B R AR BE M TR , X VT BB o T AR B2 BRAOM M B3R 129
SRRk Y I AR DU 6 88 pH AR . ABRIEY BRI RAE R M + R A S R B AR
R, MATRNERE, SHARERA I + M, T2 5+ 5 pH (H7E 4 S B P BAR,
B EERE G BRI . X PSSR 10 d AR R R K, X 5 Bonanomi £ BTSE
SR,

R YA FE s, KR RB HRBR S BRI MHAR . W TREYRI 0I5 B BRI E R
HAHHFMHRRD, LR EA BRI AR WEREN ™ SMNEBRYFEA L, YBRE T — ek
JE % S W T P A AR, AT T e et IR PR SR 46 o BRI, B 3 AN BhAS Y
R YR BB IR R T BB BERW, RENBRY BRI YR AL T SRIRFIERIR, JHBEA
55 VT AR 48 A AL A B R ) P A0 A8, DA T IO B AR SR P 4L, BT LMV B
BB BINEIRE ™4 SEMRRT HERRITE., hTHRREASHRY R PHEE—X B, EE
FERRTE Yo it R B, Ha AR RS2 1R MR

T W A BR AT TR BUE IR AR R B R RMEN , YRR P RARER T, BRAME
HHER TRERRAE, EES STVR ENENEASRE, SREEHRETHER. FHEY L HmHA3h
SHBARBAE T D A B REMEUAE N E R, BRIE PSRN &8 53 HUH LA B2
PR , 33 FT A2 B T ok s SR R A PSR 7, B 2 B R o A A ) R £ - 8 o AL P PR 23R
MR T HRR RGN, EEREYN SR, TIERRS BB E R, W RE AT ET
T, X2 T R R P A B R R T M AR T — B MR REAE A, (15 1 SRR O T 3, A R T
AR AR I T A MUBRAREE , SR T BRI A A

BoEaRM AL A PLER EI OR T LB RS TR R . A BRI REEB /RN
H IRRTR , VTR I T o, W A DR R R A B RN, A AR R 48
AR P - R P R R VR B B RN R T LB R B, Bl T HIA LR A R BRA
LR PN ERE YR BT HRA YR & BEEE B RN, X RER B T8 i s aA
HYR BB HREEYR AR, A WHER A REER ATTSB L RANRSIEEA AR
FEREN, H—HEEERE TALRVENSER LR, SEATHNERE, B HEE L RAVRSE
BoR R BERIEAL,

3.4 4k

B, ARSI o e AR D, B RRE SR LA RS P R AR IR B2 MR T 1R 35

M RUpER . ERRTED B —T AN, BRER B BB, X HIRE“ B4 g, Wl T
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TERAERDMBEAER, T DRESAN TR, BREE REDRSE S, KB IR R, AED S
B3 2 A~ AZEA N, IR T AR R NG, RIERRIBRIRULN R 2RI
Wi, VT LA 3o ZE MR v 0 B 2 B R BB — 5 B A G , BB R 3 PSR RS SRR AE 1 N A2 LU , FRRR & )
VAR T3 HARGE S , ARG 0 1% TR B AR o AR BRTT IR KPR L3R P B B E
SCH] LMt TR PR , AT AR RAEU™ B . AL TE NIt , W B, AR YI7E B R AR
T oM AR R B R R s A LA B R L M R R SR MR A S T —2
HWABG
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