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WE: [0 ] BRAEHNFABTLERASHLGTLETR, WAR RS DERETHNAFZEG Y0, AR
WA HNREBRFRITRERRRE, [ FE] RERFHTHILE b, F % Phragmites communis. #Hhf
Populus Fe#5 W) Fo 200 R MR 3 G . Z IR FE Spartina alterniflora. 7 % Ank W) F R F B4R LA A 5 X 69 8 #
HIE, BB (ALP) A6, AFRIEWE BB R R Zh ) AR Hea, R E R £ 5 R LR R R LA
A TFEEALP W A FAKMEF, HELSTAIMRALLERBE RS FAENmMER, [£R] FHER, £
HRALEOAREEAPFEN, TRAAREEZEAMMAIAIRLE, ALP 3 A FAMR KB B ERE (V,,,) FREF
O (Ky) 3K, Vi 350 13.0%~313.4%, K, 35 21.0%~50.8% ., A28 9B R E (VoK) £ B RIFHFE 2 F FTH
250%, AABEFRBK 2345, SERAERDH T, AREEAFFTRME, Vi K, 25K 704
6214, VaadKn 38X 11.1%; FPHERBUELTZAHETE, Vias Ko F Viad K 25V Y 54.8% . 47.0% F= 13.3% ., A 5T
HRET: VoK 52K (FH) AR (FRAE) A ERXXZ, [BR] LRARRTAFERRIERY, X
B ALP AT m, BB R FAATHR, BREGH LA A LA FEF X TR ALP 49 V, /K, & A2 2 FH
o, REARBEMERBREG A AL, REGHLEARPAIBAZHHAA T ALP LA EGRA. B 1L
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Effects of wetland reclamation on kinetic characteristics of
soil alkaline phosphatase
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Hongze 223100, Jiangsu, China)

Abstract: [Objective] Enzyme kinetics study is a crucial method to reveal nutrient transformation in soil. The
purpose of this study is to investigate the effects of wetland reclamation on transformation and availability of
soil phosphorus and provide theoretical basis for nutrient conversion efficiency and quality improvement of
wetland. [Method] Eight kinds of soil with different natural covers or land use patterns were collected in
Hung-tse Lake estuary (shoal, Phragmites communis, Populus and paddy field) and Chongming Dongtan
wetlands (shoal, Spartina alterniflora, P. communis and wheat field), and the soil alkaline phosphatase (ALP)
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was taken as an example to study kinetic characteristics of enzymatic reaction. One-Way ANOVA was used to
compare the difference of soil ALP dynamic parameters under different land uses, and the correlation between
physical and chemical properties of soil and kinetic parameters was explored by using redundancy analysis.
[Result] V,,,, (maximum reaction rate) and K,, (Michaelis constant) of ALP kinetic parameters increased by
13.0%—313.4% and 21.0%—50.8%, respectively in Hung-tse Lake wetland, no matter whether the shoal
naturally evolved into P. communis, or the reclaimed P. communis wetland into Populus plantation or paddy
field. However, the V,,,,/K,, (catalytic efficiency) decreased by 25.0% during natural succession and increased
by 2.3 times after artificial reclamation. For Chongming Dongtan wetland, V,,,,, and K, increased by 7.0 times
and 6.2 times, and V,,,,/K,, increased by 11.1% after the transformation of shoal into P. communis. Moreover,
the Viao Km and Vi /Ky, decreased by 54.8%, 47.0% and 13.3% respectively after the conversion of P.
communis into wheat field. Redundancy analysis results indicated that the V,,,,/K,, was positively correlated
with total nitrogen (Hung-tse Lake) and organic carbon (Chongming Dongtan). [Conclusion] The total ALP
significantly increased when the shoal was transformed into P. communis wetland, but the affinity between
enzyme and substrate decreased. The V,,, /K, of ALP was significantly influenced by land use type and
management mode after artificial reclamation. Increasing soil total nitrogen and organic carbon is beneficial to
improvement of ALP catalytic efficiency no matter whether the land type is natural cover or artificial
reclamation. [Ch, 1 fig. 3 tab. 43 ref.]

Key words: soil science; wetland; reclamation; alkaline phosphatase; kinetics of enzyme-catalyzed reactions

R B K i LA AL, REBE R AR, A R R L SR R AR b B R AE
UL BHA S RZREAMUREENBRMESE, EMCED E A B L BB R, HiEY
AR R B A BRI R TR A B K SCAA G I T BE R AL E ek . B 21 2R Lk,
T M 2R 1 Al o AR BOR R A7 B S F AT TR E A, R R 1 b - R FH A A A s e T - R R A Ak
IBFSE H 223 200, T IREF SR I KANG S50 698 T 53 0105 10 b+ S mai M s R I (ALP) G 1k, RPI%%
ARG AR Cinnamomum camphora FIJKAK. Metasequoia glyptostroboides MG ALP IWGHHIR, T
DL =V T 0 Ry 5], AR 5 0 b - b R R AR AT A BE R R G M ARk, R R T ROV AR H R
ALP {5 VEREA 58.5% , 1M 5 M 1 5% 70 Sy 8 b e fe) 5l A Betula platyphylla MRS, ALP {6 173 513
31.7% 1 18.7%. 5 LA 25 F e IR T 3800 16 MR T AR R AR Rl 02, AF3h 500 Xl g
MR IFFE 200 . K M 33 ALP 361 3 T Populus PRI FN 525 Phragmites communis . X)) 2 I 550!
Xof EVA] PR oY AR - AR 3 ALP WEVERUAY (1.7 %) & Tl ¥ Typha orientalis F#% . X IR
SN U)X v PR B X M PRGN . AR B (B AE Gossypium hirsutum . IKFG Oryza sativa) 5 M) 145
WL A YETICI B 225 . Ut nl WL, HATA A R E w2 S R T 138 ALP {&PEAR fb i ik
FEHRIFA—F, ATFdE—B WA LR TR A2 00 - S A6, M ELX 02 SO 3 ) 27
FEF=H: BEE52 I, W NOURBAKHSH %51 48 1 . KAREL ML AR I N T H 18 Medicago sativa Fii 5 +
A3 MR T A K FG R 4R (K) #2755 c LOEPPMANN S8 A GY BFAEAR T 1% 5 AR N AR IX A9 B M 5% 78 R KK Zea
mays W5 G 30 J7 22 RR1E, S5 R FR W . R 1 0 IR I 1) S5 R A2 S I TR (V) B Ko 80/0N
Vinax/ Ko B8R, 10 B-HI 2T HE T BED Vo« Ko F Vi Ko T/ o AU 3 N5 A 255 Ji 18 b R BRAR S 722 Sy BF
5, VERPBEN Vg B Koy B98N DUFEA 5G] B 2022 + i) FH X0t - S8 i 1) il 412 52 1 31 07 22 4R
TR 2 I FIRER A S RS T, i b A S %) B AR S N Bl )2 R R R RIFSY, R
JEXT ALP (IRFFEIRARAN T4 o 3R S A RTE S s 2 T, Az = FA 2 5 ) 7T Wb 9 R
PR35 6 PR Z [ 0 0 J& AR git e, For, Wb ) B XM 456 + 380l R AE N Y 37 0 e AL i s ) 4 32
KeTE o ABIF 9 R AR UL PE I RN 52 W AR W b A (W) B3 e - A O 0 4L 8 Bl 38, DL ALP o], A5
I SR TE R ] B R IR ALP 2 1 "# 25002, AR 35 00 % A0 R o i e T AR B AR
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1 #MH 5%
1.1 HARXHER

LRI (33°14716"N,  118°18'43"E) (i FILIMA VIFIER FilF, J& T Wl =RV, TRV It
ARSI AT B, BETE RS A HEDE , SEREGE AR Ry 2 =5 O M MR Fh . Bl 25 MR Uit =, X
PR (TE N TR 5 Heik 95% DL b)) sRREK RS, RS RN TARERCPC A =5 i Al ok 32 22 4 s R
I

SEUIARME (31°37'31"N, 121°23'33"E) i T4 W B ZR ¥, JE VL 0 LR 3] C1 i b . BEGIRERY IR R
PRI HAEK K Spartina alterniflora V87 ARFEYIFN . N R i sloit -+ 3 A F 75 =X 0952 e 2 30 AR X
FiEE E AR FEAR R T SO /N Triticum sestivum H .
12 TEHRRE

2017 4F 4 FRAEZUIRMEMDGME . BAKR | PESRUNEEM I8, T 2017 48 7 F SRR UEEMIRY
JERE L T N TR RERE 1 2 AR A A BREVE AN TARFRAR ) 2432k 20 2 DL EDY, 58
i “S” JBAR AL (7 RS TEA AL 20 mx20 m) REHHE, HAEGHHGEN DML KIFEN 1AL
FE, BREHITE 0~20 em BIRIZ 4 10 kg, ARKTELE 2 mm W0, A7 TR B R .
1.3 TIEBHERMNE

pH A (K £ Lt 2.5:1.0) 3@ & B B4 pH 3H 00 % 5 A Lo (OC) 1 F &5 B8 B0 A0 Rk 5 2 A
(TN) i FHELR:, @I s e ; iS5 (BEC, /Kt 5:1) i i FRmE @ ; ki
W E 22 3wk [19]; L3E28E (TP) FIJCHLEE (IP) i Kkeyk P il , A HLek (OP) Mt TP 5 1P {EAH
WASE], AP R (MBC) SR &7 FEZ8 - PR AR M . S5 ER 1.

R1 AEIMF AT L EEMEBAER

Table 1  Soil basic physicochemical properties under different land uses

12 + Hh A pH{A OC/(g-kg") TN/g-kg") TP/g-kg') MBC/mg-kg™) OP/(mg-kg™") IP/(mg-kg™)
e 8.65 152 0.58 0.42 108.5 114.1 306.1
— P 8.60 17.7 0.56 0.36 82.1 372 324.6
VLA
T 8.37 26.5 0.62 0.45 138.0 47.0 402.6
FKAE H 8.17 91.9 0.63 0.40 131.4 15.7 379.6
S 8.53 9.6 0.17 0.57 112.4 46.9 523.5
L %, 8.36 14.2 0.64 0.54 83.7 33.5 502.1
SYARME
P 8.51 17.7 0.27 0.53 82.0 26.0 504.8
/N 8.26 11.1 0.61 0.66 133.8 46.2 609.1
. ; AIa) - 3ERAR 54 1%
T b, + KR EC/mS-cm™) C:N
0.1~2.0 2.0~63.0 63.0~200.0 200.0~2 000.0 pm
bl 0.81 26 3.23 76.47 17.95 2.35
- P 0.79 31 0.60 14.97 83.78 0.65
PARER
L) 2.08 42 1.35 75.68 20.79 2.18
JK A H 1.14 146 2.16 77.93 18.67 1.24
St 0.86 55 7.94 88.80 2.08 1.18
_ HAEKH 0.78 22 0.02 87.55 8.63 3.80
SR
ISE= 0.39 65 4.93 77.36 17.63 0.08
/N 0.14 18 0.14 95.87 231 1.68

1.4 BEERRIBNHZE
ALP 15 PRI 52 2 B8 SCRk [22]0 FREX 2.0 ¢ HFEE T 20 mL AF C/NBEES i, 328 3 44T, A
pH 8.4 ME JE T =FE iR R (Tris-HCI) 2% #hik 3.0 mL, +AE4r5ImA 0. 1.7, 2.0, 2.5, 3.3, 5.0 #110.0
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mmol- L™ X HFEEABERR 40 (PNPP) % 1 mL, JILA 0.5 mol- L™ & fk45 (CaCl,) & 1 mL, $£5], 37 C
K 1 hGH BEZE AR K, BUB BRI, STZImA 0.5 mol- L™ S A k4 (NaOH)4.0 mL 2% 112 )%, 3%
BOEWE 5.0 mL T 25 mL HZE@EF, MA 2.0 mol- L™ & FE T =8 (Tris) I8 2 mL, EZ, RHLH
SPEGIETE (UV-2550 &) 75 400 nm P F I XA 2L R By (p-NP) OB (ALP WML 1 kg 13 1 h 2k
AL p-NP B E/R). ALP 36 MEHTE AT -

=(C1—C0)><9><50 (1)

mXt
K (D) H: VoA ALP 3 (mmol-kg'-h™); C; Fl Cy 739k 25 mL HLJE€ bb £ 45 rp b BEZH A6 IR ZH p-NP ¥
B (mmol-L™); m Ny LI (g); ¢ AZKIRATIE] (h),
M 2 I 80 015 SR AT

Vv

1 Km 1 1
V' Vmax  [S]
K@ VR R A (mmol-kg ' h™); Ky, AOKEGHE L (mmol- L7™); Vo 4 5 K AR i 1 3 %6
(mmol-kg'+h™"); [S] MEHHE (mmol-L™),
1.5 SitA&E

FH] CANOCO 5.0 #A7EIE IS0 4T, 8] Excel 2010 fHIFEZRA% . 18 I TCASHT I7 V40 B B F2
N 80 112 2405 e at FRA M B B A DG, SR SPSS 20.0 HEAT ML 224081 . ALP 5 14 LASE- 3

(RS 2 S
2 HEREH

AEBE#/LHFIAT ALP iFH

&4 PNPP /£ 0. 1.7, 2.0, 2.5, 3.3, 5.0 F110.0 mmol- L™ U RFME T, +HE ALP 1% PEF B bl
PNPP ¥ B2 (9 34 I i 34 K i a4 (3 2). AR AN 1R FH 7 =0T ALP 16 125 55 8.3 (P<<0.05)
MR AR M P 2B ) H AR L R, BRI AR R] PNPP ¥R T ALP 3G PEF-2008/N 10.9%, 1
FESER MR R BN B R 74.0% . SR ME B AR KR B AMREMES . ALP WS TEAUE N 10.7%. AN2RiE3h
ST, SRR W A S A R T S M s OK RS S, ALP TEPERE R 2k 2.2~2.3 £, T
SEU AT 35 R AR KR SR AR AR /N S, ALP 1R BIE/N 17.9% FI3E N 23.3%.

K2 BHARTHEET ALP iEER PNPP iR EHNTL

Table 2 ALP activities with the concentration of PNPP in different land use changes

(2)

Vmax

2.1

+ i A[FPNPPHE & T ALPE 4/ (mmol- kg '+ h™")
LTS L
Ee 0 1.7 2.0 2.5 33 5.0 10.0 mmol- L™
JEME 0.001£0.001 Ag  0.090£0.001 Cf  0.096+0.004 Be  0.114+0.003 Bd  0.124+0.007 Cc  0.166+0.004 Bb  0.217+0.003 Ca
HEE P 0.001+£0.000 Af  0.074+0.003 De  0.086+0.005 Bde 0.097+0.002 Cd  0.115£0.014 Cc  0.148+0.004 Bb  0.223+0.010 Ca
W B 0.001£0.000 Ag  0.254+£0.010 Af  0.307+0.008 Ae  0.351£0.019 Ad  0.431£0.006 Ac  0.554+0.010 Ab  0.784+0.018 Aa
KHE  0.001£0.001 Ag  0.243+0.001 Bf  0.290+0.011 Ae  0.344+0.004 Ad  0.394+0.008 Bc  0.557+0.003 Ab  0.724+0.007 Ba
JEME 0.003£0.000 Ae  0.332+£0.000 DA 0.370+0.004 Ded  0.443+0.004 Dbed 0.510+£0.008 Cbed 0.624+0.010 Db 0.845+0.011 Ca
T AE
50 - 0.003+0.001 Ag  0.361£0.010 Cf  0.408+0.000 Ce  0.467+0.002 Cd  0.587+0.003 Cc  0.713+0.003 Cb  0.852+0.01 Céa
KM,
P 0.003£0.000 Ag  0.47£00.048 Af 0.568+0.019 Ae  0.713£0.018 Ad  0.950+0.005 Ac  1.362+0.051 Ab  2.002+0.011 Aa
/NAZ S 0.003£0.000 Ag  0.382+0.012 BDf 0.450+0.006 BDe 0.645+0.014 Bd  0.662+0.011 Bc  1.023+0.016 Bb  1.510+0.015 Ba

P RN R — R/ Bl R RIPNPPIR B R ALPIG 2253 8. 3 (P<<0.05), ARIKE TR H—PNPPIRE T AR
T b A B IEALPIE 2% 5 B (P<<0.05)
22 AEHFIA/EHE T ALP BHE R M 3h 11 F4F1E
ALP 12 SR ST 25 R 3R I . LRI AN 52 W AR BE R b 1 SR BT Ol L A 35/ B AR KR BRI
FRVHT B . KFEFI/INE 158 ALP Y Vi, A1 K 25 5 1035 (P<<0.05)(F 3). PEPEMIGHER: A2 Ry 25
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LA B ARV AS TR, Vo B K, 20 G0 13.0% F1 50.8%, Vi Koy W20 25.0%; - 1 FFI2E 00y
A NFEH AN TG, Viaxs Ko B Viax/ Ko FI3E 08 BE 53 518 290.6%~313.4% . 21.0%~21.7%
1 224.49%~239.6%. A LLETT 5, 552 Z3 WD M G M 3 28 S 7 25 MRS, Vi SN 697.1%, K, 80
622.4%, Vo Ko S8 11.1%. T HACKFEAAZ ST Vigax 1 Vinax/ Ko 7751350 7.9% F110.2%, K, 2%
PEARBA G XE P ZERFNE , Vi K A1 Vigasd Ko 78 51080 54.8% . 47.0% F1 13.3% ., AHER B,
PEIIE M YERE RS =B AR B 1 ALP (19 Vo/ Ky 03 /DN TR AR T AR (P<<0.05), 152 B ZR MEVE Hb
TN ZZ HEHE ALP 1 Voo K /D TO0ME . ATEERE AR FAEDE, Wi AR S bR B ARG +
HE ALP 1) Vo /Koy ISR AL 22 5
x3 AELMFATIEALP ZhhZSH

Table 3 Kinetics of enzyme-catalyzed reactions of ALP under different land uses

i Hb + Hb A Vimax/(mmol- kg '+h ") K,/(mmol- L™ Vinax/ K/ (Lo kg '+h™")
B 0.28 b 3.74¢ 0.08b
S Ik + 0.32b 5.64b 0.06 b
L) 132a 6.87 a 0.19a
IKF 126a 6.83a 0.18a
D 1.19d 432¢ 0.27a
- HAEAKRE 1.28¢ 423 ¢ 0.30a
P 9.44a 3122a 0.30a
N 427b 16.53 b 0.26a

YL RIRVING TR ROR AR IR] R A B ALPS) J1 24 2 H0% 57 .35 (P<<0.05)

23 Voo Kp ¥ Voo /K, S TEBEAMRYE R

TR RN 52 B AR VR 1 398 ALP 1) 8l J) 2% S 80052 1 380 R W A A Y 2R 10T o 43 500 i) B i
(B 1), P00 Mt 48 TP T i A B A R T Ve B3 K, 1 OP B34 KM K, 938
C:N., OC M3t KA R T K, B3GR, TN Hl EC T 53 B I3 INAT FI T Ve Ko T3 R o 5% B ZR N 1
0.1~2.0 pm FiA% HIEAYIEFNT ALP 1 Vi BEAEBINHIER, TN BT 80080 MR T K, B3R, OC
[T 1 5140 63.0~200.0 pm A4S - EAHE KA T T Vpa/ K FIEEIN, 107 MBC 38 R IAD ] Vipan/ K FIFE R o

0.8 ¢ 0.8
63.0~2000 ym A TE B
0.6 - - Op 0.6 - MBC, Ip
— 04Ff <040 ?3})6
I =X .0~63 0'um
L pH S - ) M
S 021 L g 02 S 2,0 un~PH
.% 0 _C T _(E\E[] 0 L m
B 0.2 —H?C B TRop i 0.2 PO0-0-2 Q000 Am\~ "oa
= _oal IR T # 44| EC
045 g ! SIS E 0.1~2.0 um 0.4 Q€
“06F TN WSE L 200.0~2000.0 pm -0.6 F v K 63.0-200.0 um
70'8 1 o 1 J 70.8 1 1 J
-10 05 0 05 1.0 10 05 0 05 1.0
HEFPAh1 (97.4%) HEFF 1 (99.8%)

B 1 3EH A REW AR B)ALP 49 Vi Ko 8 Vi Ky 5 23E I BRIZ A0 R 6 TTAR 5T
Figure 1 Redundancy analysis between V.., K, and V. / K, of Hung-tse Lake (A) and Chongming Dongtan (B) ALP and soil physiochemical

properties
3 it
3.1 BHTW/EERF AR ALP &R

NHENG , ALP JEPERE NN 30.9%~36.9% ., HUANG 524 5 30 5 3af 0 165 100 b Y ME A A48 Ay 72 =5 ol B A0 K B AT
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S, ALP {EPERGR, Horb £ OC il TN A3 N2 B0 ALP IR R EZ R . AR S R
T MV AR Ay 2 B B AR K Y H AR A R, 13 OC, TN AT ALP JEPEIIE K, 5 IR IE 4
R—2 A AR BB EMEE A AT RS, ALP W PERRAR 10%, X1l RES 13 OC 1 TN 78
R B A .

KIRB 20t AW R A G, ALP {62 B SOE S, g i w9 NG shsgm 3R
A IR P M 25 ) B B IR Y e R, WA EEE PRGN OR SR I 1 b ] B
FFEH G ALP {GPERG N 72900, ABFFErh, SRR R A A M SRR I, SRR B ALK
A B FE AR Ry /NE H S ALP WM BB K (P<<0.05), SUATERFIESS B —3 . A A8 A 5 =
J&, 3 MBC B R i WISk, RBUE YRR TR IR B S, 5 ALP A —3. 8
G A, SRR MRS EIR A R 5, ALP G VERRIRZY 17.7%, XAl fEsZ +3E C:N 1y B 3
TR,

32 BHTUIT Vi Kn T Vi Ky BRI

TR I 8l 125 B 50, Vi 267 TR IC W) 50 4 1 AN 19 5 R S 58, i e - S8 17%) 6 2 S Tl - IS 9
BEY R R EGER= YRR 1Y, K, RAIEBESIRYIER TP, Vil Kn AL HEALBCREY . AR5
HP A R R 22 B AR R O G AR N P R, Vi TR, RIS 3 E i s . AR &
3 WA ) R By R ) AR TS i Ao AR A A ALP S i 3G KPR IR P A . S B AR R M R
ALP (1 Vo RIUCH BB MR TOUME+ 18, AR R S8 EHAE AR, S UIARMEE G
TSR B AR (AR AT, Vi T AL, 7T R K0 5% B ZR M B A K B AR AR -3 AL
JE AR, T ) R A A TR BN S S R AR S AR S P S A S P 3 ALP 1 K, BRI
R (P<<0.05), XATRE S AP ALP BB JC0T, TISCHER 460 & 9. 2255 0 1L kR ih A
SRUEZL R A BT 1 B o T AR R PR R IR 1Y K, B R AR SR 25 5 5 A .

33 EBHMBEEFBRE Vi Ko 1 V! Ky 8L

N R R TTRE, HIERE V0 1 Voad Ko /D, 20 KHALILT 2559 % 90, R p k4L A%
B X FKARFRAREE S ARG, T IELFLER B Vo 1 Via/ Ko 9871y KNIGHT 25000 DA 80 XN S (51 F
58 1 o A AR AL + S Bl ) AR AR B g e, g5 SRR . RAR AL AR S Ak H IS - 4 W T 1Y
Viax T Vo Ko 870N e SR G5 R BR 0 A MR FH AR £k AT 38 2o it AT 2545 2y = s i) £ 745 398
PR Vinax FH Vinax/ Ko YA K o FLRAEE S8 M A EIREVE I AL} I 75 A2 %) - 33 1 0 38 K] S 3+ HE ol
B ) Viax F1 Vi Ken B4 K, ERFTR SO 6 B . /N3 b+ v OC VB 55 78 7748 b 1 B8 55 v] 2 a2
ALP [ Voo YEK o ARG, LRI X F0 2 =5 R A A B 5% A2 g S, 38 OC Jit it 7 453
e F AR AR AR ft F 4 TN &/ BR R R T, 8l S22 B8 Vi Ml Vi K B35 1 K (P<
0.05), ZAHR S IREN | ERFEECT MR8 BAh, FEARYE RN SEI SE  h  AE Sh A
ANTHRAKAEH G EC M1 0.79 mS-cm™ B4 /i3] 2.08 A1 1.14 mS+em ™ AIREH 2 V0 /Koy B R BB R A
PG SRAB R . Vo /Ky 5158 TN I EC AAAEIEM GG R o (HAFHR A0, S BRI 1 ™ =5
M5 A8 A ANFZ B G ALP B Vi 1 Vipa/ Ko FIBEAK, 1T HESZ A0 5 b 3 OC #2453 Bk 2k s i . v
Vinax WIFEMEATRBIA 5 EC MIIRRA ¢, AR . S2BHARMEIR HE 1398 ALP 1Y) V0 55 EC FAFEIE
FHRICR . /N HAE F AR RS2 R TN B3 40 B0 K 1.3 4%, 1 OC [l i 43 BRIk 37.3%, X Al B
Vinax/Ken T FEBEZLEIN . MMM 45 BB R . OC B9/ D AF] T ALP B Vo Koy YKo — T, 5
i 340 OC A AT ALP BIA L, A LIS A IR BHE T A B ™, 55— il 3P HILT 435
2 52 7 Y BB g R VR, I i 4 8k OC #Iifil ALP B8 RMIL 50K . A K Pl B i 2 WA 4 0t 4 4
ALP [ K, BEIRFT e € OC i A REAINA ¢, FIR P EEIRHN 2 H 5 OC it 7 ARk, k)5
WA LT ALP IR BHE RN, 3K SR 45 G bl et

4 4

LIRSS W R MERR L, 70 A AR P IR R T, Vi 1 K, B K, ALP A SR 3
I, ABEE SRR R R BRI B SRR A N TAARSOKRE T, Vo Ko I, 55 B2 4
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R /NE ], Voo/Ky FRE, MU RIKAS A Fo A T/ 42 B AT RE A A T - S B L R (1%
e ASEPEHT g TR . BRI SE I AR MR - ALP 1Y Vo/K 23515 TN F1 OC %41 IEAH5E .
AT DL, PR B S ) - R S KA B AT EXT ALP Y Vo Ko 7222 35520, 3205 40 TN A
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