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Be( 1) Ep- R AR B AEIF AR AL B B () B + i BRI BEVE BT Be (V) ,0—40em L& /KB A H
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Changes of soil properties in re-vegetation stages on sloping-land with purple soils

in hengyang of Hunan Province, South-central China
YANG Ning'?, ZOU Dongsheng”*, YANG Manyuan', LIN Zhonggui', SONG Guangtao', CHEN Zhiyang',

ZHAO Linfeng'

1 College of Landscape Architecture, Hunan Environmental-Biological Polytechnic College, Hengyang 421005, China
2 College of Bioscience and Biotechnology, Hunan Agricultural University , Changsha 410128, China

Abstract; The purpose of the paper was to study the purple soil’s physico-chemical characteristics, microbial populations,
microbial properties, enzyme activities, and the relationships between them in different stages of re-vegetation on sloping-
land in Hengyang of Hunan Province, South-central China. We took soils of 0—40cm depth in typical areas in Setaria viridi
community stage ( 1) ; Lagerstroemia indica-Setaria viridi community stage ( Il ) ; Vitex negundo var. cannabifolia+Robinia
pseudoacacia community stage ( Il ); and Liquidamdar formosana + Melia azedarach-Vitex negundo var. cannabifolia
community stage (IV) as our test objects by using the space series to replace time courses.The results showed that; (1)
From [, I, Il to IV, the soil water content, total soil porosity, ratio of non-capillary porosity to capillary porosity,
>0.25mm water stable aggregates content, SOC ( Soil Organic C), TN (Total N), AN (Available N) and AP ( Available
P) increased significantly. In contrast, soil bulk density decreased significantly, pH decreased slightly, and there were no

significant differences in TP ( Total P), TK (Total K) and AK ( Available K). The changes in the number of soil
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# IAMEH Corresponding author. E-mail;: zoudongsheng2@ sina.com

http ://www.ecologica.cn



2694 JAE = 34 %

microbes, microbial properties and the soil enzyme activities have resulted from the differences in the soil physico-chemical
characteristics. (2) The number of soil microbes increased significantly, with a significant increase in the number of
bacteria, but the numbers of fungi and actiomycetes decreased significantly in the process of the succession. (3) The SBR
(Soil Base Respiration) , SMBC ( Soil Microbial Biomass C), SMBN ( Soil Microbial Biomass N) , SMBP ( Soil Microbial
Biomass P) and Cmin/Corg increased significantly. The ¢CO, decreased significantly, and C/N decreased, with no
significant difference in the process of succession. The activities of URE (Urease), INV (Invertase) and APE ( Alkaline
phosphatase ) significantly increased in the process of the succession. (4) There were close correlations among the soil
physico-chemical characteristics, the number of soil microbes, the soil microbial properties and the soil enzyme activities.
This study will, to some degree, enrich the restoration ecology of this area and provide a theoretical basis for the re-

vegetation and reconstruction of ecosystems on sloping land with purple soils in Hengyang of Hunan Province, South-central

China.

Key Words: re-vegetation; soil microbial biomass;

soils; hengyang
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FELIE B 58 €0, - P B i b A 5 VK 52 B B F 5 %)
G R a3 W P AR I ) 4™ itk
SERRALPEAR AR W2 VEAREE (4 F 2 BEAT XS LA HT , #R
WENZERHLIRR, B T R0 o &
IR AR S X A AR AT S R R
Bhes s

1 HRXHER

X T R A TP R S WL i 3 A R
4 110°32/16"—113°16'32" E,26°07'05"—27°28'24"
N, &R 22 XU S, AR P20 18 °C 5 i
e Al 40.5 °C, i AR - 7.9 °C L, AR TR
W 1325 mm, 4E P 3425 & i 1426.5 mm,, ~F-IHEXT
TR 80% , &4 JoFa 1 286 d, MBS AL Frid
F, S B RARE T TR X BRI 60—
200 m Fy b AR A AR ELER U K, v AR AR B
AREE, A6 2 A5 BH By B Y, m R T E IS AR
AR BH T 38 [ 7y — 7, LA g A7 B B 1 AR
K,

2 WIRFAE

21 FEHLBCE

2009 4F 8 A, BEHFILEE S 1 AL AR R AR
AR B AR — B B rh R BRI S A A AR
1 LA R 52 B 5 DAY 381 3 I e 4 A0 s 4 )
(F D). | MR (Setaria viridi) BEIE B, 1. 5%
(Lagerstroemia indica ) -J F& B B 7% By B, 1. 496
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( Vitex negundo wvar. cannabifolia ) + %] # ( Robinia
pseudoacacia ) #f & By B, V. W & ( Liquidamdar
formosana) +75 B ( Melia azedarach ) -4 3] ¢ 7% o B,
AR FIRERIRE W B, BB MR > 1 hm?
TV TR 1) 46 25 1 240 R 1R Bk 6 7 o, ZEBRVE S0 1]
HAME R RAEY I K TER>1 hm® I9FEHL A
APEE 3 H 400 m*(20 mx20 m) BEJ7, ELRE DT [a) i >

20 m, FEEARETT AR S BRI 15 A B (0—40
em) IRAN—MREHE, L5 e n] IR A
SR R G LA 2 #R53, — 020 ad 67 (2 mm)
JRCE T3 BB R IRB Y (25 °C, 10 d) Bt AE 148
AP mh e i S RUCE Y A i, o — e L IEX
A i, A A S

x1 MR
Table 1 The condition of sampling sites
WIZ B B Re-vegetation stage I I | v
T AFE R Succession years/a 2 5—8 20—25 50a Z£fq
I /3 1] Slope/ (°) / Aspect 25/8W 20/SW 30/8W 25/SW
MK Altitude/m 125 115 120 130
5% Coverage/ % 40 50 65 80

2.2 WMEwH S5k
221 YRR

K SR LT (105 C 12 h) 58
BEALBE 5B LB R F A 135 , 4%
KR AT R AR 1 0 2 SR P i 925
222 fbAEAERR

A HLE (SOC) SR FH 55 R B 48 Ak-S1 i 4
P A (TN) SR ARE R T IGE B 2 (AN) SR
PHOW M 485 (TP) SR NaOH 45 Rl-2H 26 91 2
-5 AR AU (AP ) R NaHCO, $2 -
BRI -5 BV 280 (TK) 2R A NaOH
AR - W AT | SR AR (AK) SR ] NH, Ac = 42-J5
T, pH (R B A B s
2.2.3  LIERUEY SR

SR Bk (SMBC) SR JH 507 22 75K, S0,
AR T B R K SR H 0,451 R e AR
HA((SMBN) SR 545 22 78K, SO, 2 B2 H sh 43 Hr
10 B e B2 8 K SR 0,451+ i A By =k
(SMBP) % F & {75 B 76-NaHCO, #2 Ht-Pi il -4 fin
Pi MO, Fe e 250 K R A 0.4+ HESLRE ME I
(SBR) M2 MR e lb Ak 2= 43 7 5 ik ), 38 R
FH A 1 v AR TR A BB AR A e R RE I £ ok 3R
B AR ST R (¢CO,) S SBR 5 SMBC 1
Feff, 4B W (MQ) /& SMBC 5 SoC #y Lt A
( Cmic/Corg)
2.2.4  HYERUEY SEETE

- AR W B R TR B AR T B0 e , L

HATE AR RE R R SR R, RS T K
VIREL A R R IG5 R R IR S
R 200, He b IR ( URE ) SR F 2R B - &R
ALtk FERERE (INV) SR 3, 5- 6 K R 1
a3k BETR G ( APE ) SR HHOO il BE AR B R — 40 L a3k
st
2.2.5 HdlRorbr

K] SPSS 13.0 B/ F e A7 i ab 3145 73 Hr , >R
PR T 2250017 (one-way ANOVA) Fllf /N g 3% 22
S (LSD) L B[R &g 18] i 22 5%, FH Pearson AHG
REOF A R KL 18] A A G OG5, Br 3 B8 92 3
WEE WFE, R B B8 e hnifE 2

3 ERE5SH

3.1 PR B AR RR

M2 2 ] L, BEE IR R R R T, J5 2 MRE
By B 1) 1 K o R TR 2 K B B
K& (P<0.05) 5 A BEA7 4 e R0k 2H Bl 2% 5 52 T
HE 2 MK BB -5 T B 5 e 2 MKE By
BRI (P<0.05) 5 4 38 5 FL B 2 7 18
(P>0.05) ,AE B FLBREE 50 2 3% ( P<0.05) , 5
B TS R AT, R A AR AL LA
A1 TH D s FDRFRAE B HGE S BB S KR
FLBR L ( HHEIE AL 5 B EALBE A LA W
FHAN(P<0.05) 5>0.25 mm 7K P BRI & 8 1E 4
AR B B in .25 (P <0.05 ), HAR X 3 Ay i
IRGPIRGE BTk T) B AR R A KA
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KI5

Bl K A2 3 R AT, SOC TN AN (AP I & 3 i
(P<0.05) , /17 SOC TN AN 38, + 3 rp A HLAR
BRI N, pH (2 #TN (P>0.05) , B T4 FH %€

B EAFEBENERAST Y, KRS RE TH
MR K, L5 P KOS A R
TK B84k 35 B 7R 1.98%—2.12% , AK (1975 4k 35 [l
7E 260.87—268.12 mg/kg, Hi2E FAEA K.

F2 REME 0—40 cm TEAELMER
Table 2 Soil layer (0—40cm) physico-chemical properties in re-vegetation stages
W Bt Re-vegetation stage I I m v
K i Water content(g/kg) 143.2 £ 2.10b 181.6 + 0.20b 258.3 +0.50a 327.6 + 0.40a

ZH Bulk density(g/cm®)

SSFLBRE Total soil porosity/%

LB FLBRE Non-capillary porosity/%
EHFLBREE Capillary porosity/ %

FLER LE Ratio of non-capillary porosity to apillary porosity
>0.25 mm KA A &

>0.25 mm water stable aggregates content/ %
A MLk Soil organic C(g/kg)

4% Total N/%

LW Total P/%

24 Total K/ %

R4 Available N(mg/kg)

AW Available P (mg/kg)

A Available K( mg/kg)

pH

1.421 £ 0.121a
41.226 + 3.431a
4.673 + 0.543a
36.553 + 4.654a

0.128 + 0.032a

34.327 + 2.985a

0.105 + 0.012a
0.67 £ 0.02b
0.09 +0.01a
2.10+0.52a

3440+ 2.11b
8.34 +0.63a

268.12 + 6.45a
8.71 + 0.05a

1.399 + 0.100a
42.013 £ 4.872a

6.009 + 0.768ab
36.004 + 4.876a

0.167 + 0.019ab

47.871 + 4.875a

0.215 £ 0.022ab
0.78 + 0.08b
0.08 + 0.00a
2.09 + 0.49a

33.65 + 0.06b
7.66 + 1.29a

256.87 + 5.98a
8.40 + 0.04a

1.116 + 0.102b
42.564 + 1.8%4a
7.021 £ 0.665ab
35.543 + 3.998a

0.198 + 0.015ab

66.123 + 6.546ab

0.218 + 0.020ab
0.83 £ 0.04b
0.07 + 0.00a
1.98 +0.51a

81.70 + 2.11a

11.48 + 1.15ab

266.45 + 6.87a
8.15+0.07a

1.113+0.112b

43.784 + 2.936a

9.237 + 0.579b
34.547 + 4.001a
0.267 = 0.021b

83.984 + 7.321b

0.333 £ 0.032b
1.26 + 0.02a
0.08 + 0.02a
2.12 + 0.60a

81.51 £ 0.56a

15.04 + 0.52b

260.87 + 5.34a
7.49 £ 0.05a

FAT AR R Bk R 22 5 8.3 (P<0.05)

3.2 YREBr B YR

TR T AR I 22 2 /0 BRI D < A R e AR 9 B B

3 AT B TR R R T, AN R A
BRI (P<0.05) 5 FLRA SR 2R AR 1 A8 (L
5 RS 1 S A R AR AR S, B A AR
FOMHET R R R R B (D) SRR
TEEBYBL( T ) IR+ ARV B B (1) (I + 7
B-HIF RSB BE(IV) | 22 5335 B E K (P<0.05) ;

=3

C 1) A+ AR A V5 B B (1) | S8 21 B2 R v
BB (1) BE + e - RS B B (V) , 22 51l
ik B FH KV (P<0.05) .

R B B - 9l A W B8 i 2 AN TR] A TR B
7 95% LA b, HE e PR B, B 0 L IR N O
B 1%,

RS M EE 0—40 cm TIEREMHE

Table 3 The number of soil microbes in re-vegetation stages

EZ Bt Re-vegetation stage 1

I | v

YR Number of bacteria /(X 10°cfu/g) 12.900+0.39a
FLHE0E Number of fungi /(x10%cfu/g)

Tk W Number of actiomycetes /( X10° cfu/g)
A L 15 Percentage of bacteria/%

HI L] Percentage of fungi/%

T2 T LU A Percentage of actiomycetes/%

5.872+0.041a
10.661+0.540a
91.979+3.997a
0.419+0.085a
7.601+0.067a

21.450+0.86b
7.433+0.035b
5.658+0.211b

97.103+0.876ab
0.337+0.045ab
2.561+0.014b

29.090+0.41ab 94.090+1.45¢

3.484+0.098ab 0.235+0.012¢
7.865+0.328ab

97.258+0.889ab

0.145+0.075¢
99.982+0.986b
0.117+0.000b 0.003+0.000¢

2.630+0.021b 0.015+0.000¢

MFE 4 ATH, AR AR S SOC TN AN 24
BEIFEMHE(P<0.01),5 AK & W F EFHE(P<

0.05), EEE =5 SOC, TN &£ i F EM & (P<
0.05) , HARI EATZ Al AR e E A I
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Table 4 Correlation analysis between the microbe quantity and other properties

i H iR e
Ttem Number of bacteria
H BB Soil organic C 0.876*

4% Total N 0.901**

427 Total P 0.385

44 Total K 0.467
BB Available N 0.861**
A Available P 0.432

FHEER Available K 0.587 =

pH 0.465

FO A R B
Number of fungi Number of actiomycetes
0.564 0.480
0.574* 0.453
0.292 0.321
0.378 0.384
0.394 0.412
0.453 0.425
0.444 0.455
-0.291 0.304

* P<0.05, * * P<0.01

33 BIEMEYE TR

F 5 LU BEAE P52 A 0 54T, SBR
FHIN(P<0.05) , WA+ BR-AE IR REE BB (V) /Y
SBR {7514 (0.63+0.03) g ( CO,-C) g™ h™';SMBC
SMBN 5 SMBP 1 2 4 /i ( P<0.05 ) , 3 fin & 22 73

Jik 133.31—433.20 mg/kg, 9. 11—25.94 mg/kg .,
5.11—13.11 mg/kg; MQ ( Cmic/Corg ) 34 Jill i B Ky
1.25—2.56, 35 1.2 7K F- (P<0.05) ; ¢CO, i 3 il /)s
(P<0.05) , I /MR B 4 0.76—1.39; C/N HL 7% i
/N(P>0.05)

x5 MEME 0—40cm TIEREYEER

Table 5 Soil microbial properties(0—40cm) in re-vegetation stages

k32 By Bt Re-vegetation stage II | v

A IEIERRIEI Soil base respiration/ (ug(C0,-C) g™ h™") 0.38+0.02a 0.49+0.03ab 0.53+0.02ab 0.63+0.03b
e MR Soil microbial biomass C/(mg/kg) 154.34%19.12a 287.65+20.76ab 321.78+19.65ab 587.54+23.87h
A ¥ A Soil microbial biomass N/ (mg/kg) 19.65+1.76a 28.76+3.34ab 32.17+3.87ab 45.59+3.99h
+ 3944k By Soil microbial biomass P/ ( mg/kg) 12.65+0.98a 17.76+1.02ab 18.00+1.01ab 25.76+2.32b
144 9148 Microbial quotient/ ( Cmic/Corg) 1.91+0.10a 3.1620.12ab 3.52+0.11ab 4.47£0.13b
47 Respiration quotient(gCO, ) 2.46+0.21a 1.70+0.16ab 1.65+0.15ab 1.07+0.11b
WAL C/N 12.05+0.98a 11.68+1.32a 11.02+1.50a 10.44+1.62a

M # 6 7] 1, SBR, SMBC, SMBN . SMBP 5
SMBC .SMBN . SMBP .SOC . TN . AN AP Z [ f£1F ‘2
FH R IEAH KRR (* P<0.05 B * * P<0.01),

T 3% pH (EASfBVE B /0N, 7E 7.49—8.71 Z il
R, ARG IEPE S pH (A SETEA K,

®6 TEREMFERSHEEEREMEXRY

Table 6 Correlation coefficient between microbial and other properties

b R TR

T 5%

o CET U DT R T S < ol
SMBC SMBN SMBP SoC

LRI SBR 0.888** 0.876*" 0.859 0.799 ** 0.854** 0.812** 0.615* -0.274

YU E Yyt B SMBC 0.875** 0.850** 0.865 ** 0.897** 0.884 ** 0.686 * -0.265

U YA SMBN 0.679 ** 0.800** 0.913** 0.823** 0.556 -0.229

-Gl Yy il SMBP 0.699 ** 0.614 = 0.556 = 0.898 ** -0.298

SBR, SMBC, SMBN, SMBP, SOC, TN, AN and AP in the table indicate soil base respiration, soil microbial biomass C, soil microbial biomass N,

soil microbial biomass P, soil organic C, total N, available N and available P, respectively

3.4 HEREETE
T ATLUE L TE 4 DMRE B B INV (975

PE2 5 03 (P<0.05) , A I8 + AL R V& B B (1) /Y
INV BTSRRI I8 (16.659+1.342) mg ¢ d7', Al fig 5
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LY B Z FEE R A G URE 5 APE 36 PRy
TR R [ ) A B B R G2 YR A A T
38 (P<0.05) , Hivh, URE 34 fin i i 7€ 0.162—0.240
mg g~ A7, IR A R A AT R E T IR

W AL AR TR A K S R ek R, i
SRABRIIK 19%) T8 2 A 5 70 AR + iy - R A % B
Bt(IV) ,APE 435553k (876.903+£64.459) pg g d™',
Al RS B ) iR XLV I A G

®7 HREMRITEREE

Table 7 Soil enzyme activities in re-vegetation stages

IZ B B Re-vegetation stage I | | v
JIRE Urease(mg g™ d7') 0.172+0.021a 0.234+0.019ab 0.298+0.033ab 0.412+0.021b
TEHEE Invertase(mg g™ d7") 8.654+1.650a 9.004+1.007a 16.659+1.342b 10.763+1.985a

Wi A Alkaline phosphatase( wg™ ¢™' d™") 154.985+24.098a

453.675+38.009ab

567.985+43.096ab 876.903+64.459b

M7 8 A1, URE .INV APE 4 INV APE SBR.
SMBC .SMBN , SMBP .SOC . TN . AN | AP = [f] #£ 7£ &

FHM R E IEAHSCIER (* P<0.05 5 * = P<0.01),
5 pH {ERYAH AR &

®8 TEBEMSHEMRENEXRY

Table 8 Correlation coefficients between soil enzyme activities and other properties

T IERUE LR BIER + %

5 R BN £ . SR MR
o Iff@ ;PEE* WP MRS ROER AER AN W e Lflﬁ ¢ oH

’ SBR SMBC SMBN SMBP SOC
Ik URE 0.726** 0.704 ** 0.856 ** 0.833** 0.858 ** 0.766 ** 0.670 ** 0.787 ** 0.899 ** 0.500 * -0.029
RERERE INV 0.576 * 0.689 0.667 ** 0.698 ** 0.659 ** 0.562* 0.609 * 0.613* 0.523* -0.030
IR APE 0.700 ** 0.681 ** 0.734** 0.752** 0.667 ** 0.658 ** 0.666 ** 0.887 ** -0.043

URE, INV, APE, SBR, SMBC, SMBN, SMBP, SOC, TN, AN and AP in the table indicate urease, invertase, alkaline phosphatase, soil base

respiration , soil microbial biomass C, soil microbial biomass N, soil microbial biomass P, soil organic C, total N, available N and available P, respectively

4 itig

4.1 PRI L RAE 1Y

SOC N FlI P 45 4 ¢ 29 35 /3 46 A, 1M HL
SOC M2 I B A S 235 0y 1) T X W) o, 42 52 i)+ 3¢
HEJ) FE/K BT BuihBE Sy LHEZRE A pH 55, A H
TR IS GE SRS M A W G v
YERIFNHRRK ), 138855 03 & i JU H= SOC &A1 R i
MIFEYIE FROTR | 2 IR Y i B TR IR RE A, BE
WOR TSR MBS AR T 4T SEAR N Y5 B
P B B R At T BH 25 60 4 o o i b A R &R 2ok R v
TR ARSI T R R A0 55 8, 9 T ARG T A
FROFRII  MIAR Z ) 5 R 3 P 1 SOC /Y
WA BB AR BRI K £ A IR A 3
REFEM R (£2) . XFELEEY Garcia 5
5 Gil-Sotress %[mﬁﬁ%égﬁgﬁo
4.2 PRI LSRR R 5 A Y

TR TP I E B SR, R K R

1K 9.409% 107 cfu/g, 5 95% LA b, HR i e i, B
PRACE /D (3R 03) , U6 B 40 B8 40 A+ ) 5 R ) I
I i N D B /S S U CPNE 2 O 7 € B 7/ D5
BOAE AW W B A2 AL R A e T A i B i, X S
AT | ELRA S T A S R MR Y 25 OGN E M A
N BHH T TR R R i 2 ) R AR X
A ORI (8]0 8 F 3, AK IR A3 B, A R T 40 T
MR , T A R R B 248, SRUE B
A K R PREEAS BIBE IN, LT R S AN T S Ak
Tus AL, AN T R T ] T R A 2
WA EE" . DTN, 415 5 i i
BT A TR B e SRR R AR TR A T
PR RS A KA 20 RIS X B 5
WM S AN T L 4515 i 4 T A9 B o T L T o Y
Fefil, AT A B, A0 T B TR L - s b A
AR L1 11147 ( Populus davidiana ) AR 1 3 40 16 1Y
Bk 4.27x10° cfu/g' ™ DU A BB BHA ML
T IR Z R E] 1.86%10° cfu/gmJ 5
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4.3 PRE X AR A T R

SMBC .SMBN 5 SBR S Wit A= W #f v 25 1 M i
P, SZAHGR R Y TR AR BAR 2R 53 WA 11 56 Wi 358
KPP AR SOC B MR, K 6 MM REUR
AR, B YK E B E4T, SMBC .SMBN 5 SBR #)
B30, X 5 9% 2 4R g 4 R — 5, B2
Aikio 257 AE 5 22 UK IR WY A9 BF 5% & B SMBC
SMBN FEVKAE W) 1 522 T Bk 3, I 4R s 2 R 9 )2
10 5 37 4 10 bR 2 RS 0 o )2 B ik > 5 4 3
fAED I MQ (Cmic/ Corg) JEfi i — M ES KRG
SOC R st i T8 b , 1% (BB /37 22 7n 48 C 1
FRER MR B VR 52 0 R R 4T, BT SOC /3
MQ S gCO, S i 34 A= %ok 35 ot A A1) P
RO AR RS A IR &, PR, BE A 1R 52 1Y
BrUEAT , I EREE XS A W AR A A A R
/N RELqCO, /N, iX 5 C/N LIS 4518 —3L,

C/N HARRAF 350 W A 4= 75 32 31 e PR 1
ol B ) ) T B2 b, 52 3 A W ) R 4
F, 4+ C/N=30 Fl C/N<20 i, HIFERA Y44
I 1) 32 BN R Ak 5 A FR 1, T C/N =25 i X} 4
B ERKEA R, AR T LAY AR AE
BRGHRIEF R, 168 HE 6+ B
WAt R, C/N B AL T 10.44—12.05 Z [H] (&
5), Ui C VRS B e - A W A R R R
HE
4.4 RN A B TSP A 5

ST I AR A — R PR b R T
SR ER L, ER AR R K 148 URE (INV |
APE JHMERGE (R 7)), X — 2518 5 11 I BT
SNSRI T 4 R — B, AR T - e
MIECERTRES LU R LA E A 6. 1) Mk E )5,
SOC 7E T2 R, B GE T ALEAR AR Y
FRHEFEE Y C VR ;2) MK B 5 1 2T ok
HIAE IR 22, MR 22 AT BRI Bt A il 25, DT 42 8
JEREEE ) MR R G, B S KETE, BEE
FHI/N, HIHEA BB K IS A A T 5y
[FRfK 5332 2 3R B, TR 1 T B2 4 5 1932 3
50, 3R 8 MUAHIC R BN AT T R B, Rt - 498 fily
TP R ) i — W TE AR AR, T AE Sy £ 4
JFE A 0 — A~ B R A HA A R R
RO, Wk AR AT L R AR N R A RS R

REPR AL 8 A= W IR D0 1) S8 B ik, LN 72 I AN
S ML 3 S A Wi 1 RO AEL(EL, A SR8 R
WPV L HEAE T S8, AWF R S5 — 5T
Ir S ETAWE B EE R — 2L, 5 — o A R A A
T RIX BB 22 S 14 B P9 A BE R W ST A0 R BIE S X 5
JITAb BIERIEE | LR BTS00 R A v 45 Fof g3 64 A L
VERTAEAN IR, AT S 18045 b 1 22 1) B 2 22 Al
A, Sk SEhE e B A —BUA L T LIRS 57T 5
AW Z 815 F I 2R e, UL T E AT 2 1A A G &
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