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SNE Ca®t T IRESAE 12 E Cd-As E &5k IE RIS ME"

(Mgl IEE IR BE, AR 611130)

B E: MEYESEIRELTIE (Microbially induced carbonate precipitation, MICPYS AR E g Z i T L3 dE 4 @5 v s 2 . Mtk
MICP 172, & HEBEEHCR, U Cd-As BA 153 KRE AR xT 4, FIHE R \BEREE (Octococcus pasteurii) FEEAE ZEAEFT TR
(Bacillus cereus)WiFPr=REFNE, 4347 LA T AMNEIINEALEE (CaCl) X IR AR € L3 Cd. As ZUERME N, JExHEE 5 115
PEPERT . BTG E R ) 2R A AT TR, S5IRRIT . MR R AR E T4 Cd. As, i, BEREZEAFT R 15 Cd.
As WEESEREAE, SER/SERBEAIE, WA 2R A T H3A 20 Cd. As S BIINT 16.7%. 11.1%; #msk
W Ca™ Ji, TEPIFDATEACIE FA RS Cd. As AR A R, SrIREAIN T 17.3% ~22.2% . 16.8% ~26.7%. A Il Ca®" (7
REAZEE MICP 3372, fEEXT Cd. As BIREE. HAh, SREM C°F ALHAHLL, TR0 Ca™ J5, WIRP4NEAbEE T B4R T 10
HRFEG PE(52.6% ~ 113.3%) . REMERETGE(13.1% ~ 28.9%) | BB 2 &5 5E(3.4% ~ 25.5%) . BALHI & EH(2.1% ~ 34.1%) LI A M 2 A1
FIASNIR Ca™ FIARUR R AR B e TRk, 2k, 6T MICP 1R, RLELAINAMNER Ca™ eI BREAN %t Cd-As &
G EIEERCR, Hb, WA R B SRR A

SR CEYA S IIREL VT (MICP); AN Ca™5 IRERN; LEBE

FESES: X53 XEkRERD: A

Effect of Exogenous Ca’* on Remediation of Cd-As Co-contaminated Paddy Soil by Two

Urease-producing Bacteria
WANG lJinping, FEI Cangle, SHAO Mengdi, YANG Run, LUO Yan, HUANG Jinfu, CAI Qian, WU Jun, XU Min"

(College of Environmental Science, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Microbial-induced carbonate precipitation (MICP) has been widely used in the remediation of heavy metal contaminated
soil. Two urease-producing bacteria, Octococcus pasteurii and Bacillus cereus , with or without exogenous Ca”" were introduced to
Cd-As co-contaminated paddy soil in order to optimize the process of MICP and improve remediation efficiency. The impact of
exogenous CaCl, on the efficacy of Cd and As remediation in the soil under two strains treatments, as well as the changes of soil
properties, enzyme activities and microbial diversity after remediation were studied. Results showed that two strains were able to
immobilize Cd and As in soil, compared with Octococcus pasteurii, Bacillus cereus reduced available Cd and As contents by 16.7%
and 11.1%, respectively. The addition of exogenous Ca®" reduced available Cd and As by 17.3%—22.2% and 16.8%—26.7% in both
bacterial treatments, respectively, indicating that the addition of Ca®* accelerated MICP process and immobilized Cd and As.
Compared with the treatment without Ca®*, the addition of Ca®" significantly increased soil urease (52.6%—113.3%), sucrase activity
(13.1%-28.9%), alkaline hydrolysis nitrogen (3.4%-25.5%), available potassium (2.1%—-34.1%) and microbial diversities in both
bacterial treated soils, implying that the addition of exogenous Ca”" effectively enhanced soil fertility and soil ecological functions.
In conclusion, the remediation efficiency of Cd-As co-contaminated soil by urease producing bacteria can be improved by the
addition of Ca”*, with Bacillus cereus offering a higher efficiency for reducing the phytoavailability of heavy metals in soil.

Key words: Microbial induced carbonate precipitation; Ca®* from exogenous sources; Urease-producing bacteria; Soil

remediation
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B Tl AR i A AR e, 3 el 4 1 A 45
ARG Y H & E, JUHJE Cd, As 5, X
M T L AR 2 MRAE 2014 4F (& H
TG YR A A ) B, IR E LTS Y £
Cd. As P59 s S AR Z 0 51 7.0%F01 2.7%
T Cd. As TS RAMUBIR R A S RS, BabER
Wkt f 3 N\ R . Cd Fi As © 8% [ BRI E NI E
Mt NFEEAHOBMES . Cd nl i ORI . B
BAEEEMNTZ A HEMRED, W As WEFHAK
BB AR M2 RS EIRS. HAT, FEH 60%
AN BT, WiKREE Cd. As i ANE
EEwaez B Wik, % cd. As {5 HIERE
HEKER, FRRE KA, X RER LS
T iAol % e BAT B2 5 Lo

kA= W35 S B IR £ U0 JE (Miicrobially  induced
carbonate precipitation, MICP)#%)" 12 A K & —FfET 2%
BRI 4 i 5 e A s E HRE 0, MICP i i
17 R A B 6 BE A ARBE Sh AT . #E MICP
i, BREE B IR A TR 43 0 1) U T K A L NH A
CO;, B COi WLIZE &M Cca®, LU
CaCO; T ptiE! !, 74 A CaCO; WLTEAY L R,
F4 R BT LI R 42 e sl et i O X, 25
BN T A R UUTE Y ok 4w LT ie ", I [ 52
HER.

AR, MICP HIRC#M PN T Cd. As, Pb
M Zn P ESBBEEDY, AEAEERN, DK
JN\EBR P R R 2E AT 0 5 4 S LA R 0 1 s 3k
OO B (AR, B E S B — e R
I E il AR SR L = A IR
PNIE A e 3 & S N T TI B GEE U RN I LA
YIS =, e RGN B A T B T, AT A
HEHAK, fEdF MICP 112, $m B 800 . MAie
FHIH MICP ARG & 48 i oe K2 56 Tt
WA A BRI, BEBCRIL, 2T IRImANE
Yy s E AR AT M. TSR, Ca¥ i
A DL 4R e E i #EbE, BEmSR AL MICP 1
RN ] I, Ca®t £E MICP i R P 25 F B /E .
AEE(CaCL) A HIETIK . IR o135, J&
MICP H AR E LA . HHET, AR5 CaCl

VER S I5 N F KSR R T, B MEYIE
AR R ESULYE , JFUESE T CaCl, BEA A2 #E MICP
TE R, DT R e B 4 A S iR {E MICP
FARALL CaCl, FEGUR, FEA H 3P HR5E & 4 [
ERCR B IR D o X T AR ERE LSRG, A
SR S 4 ) T A 8RR T R AR DA R A
BIBEVATVRAN, XX EEE o EE 1o,
KEsHT MICP BRI H 4R 15 Y TIN5
ZEX TR EEE, X T2 G195 Y R AT
. Wik, #—HHITINE Ca® X MICP HiAE
2 Cd-As EAT5YR 1 3 AU R 3 2S
Difersgm, xR H A R i 2 BAEEE L,

T, AL, Cd-As H 475 YK g 1 b
SO, A3 AN G\ B ER T S FE ZERLFT 1, X
LB A3 BT CaCly 735 11X PR el 7 g il 48 7 351 72 -3 Cd
As BRI, [T 8T . R
A Y 2R B NR , USSR A SO E & + e i
@8 Cd-As 5715 P SR 2%

1 #MREFE

1.1 gkt

AW 5% SR 04 7 IR A TR A B B N & BR
(Octococcus pasteurii) FIERE ZE AT (Bacillus cereus),
IR AR SO 18 o 8 LG/ B ER R A RE 2 A AT 18 B
W3 AIAE YE-NH, B 55 3 (B RS2 LY 20 /L. Bk EL
10 g/L. Tris 15.75 g/L. JRZ 0.025 g/mL). LB ¥55¢
FE(IK 10 g/L . FEREEREUY) 5 /L. A ALE 10 /L)
PHATIEIRRE SR, RS LA 6 000 t/min #5.0> S min, 315
FARM, FHJCHE K MEE 2 ~3 Kk, HEEEEFETL
FK, ASHEER . R OD600 JI15-4H ik B 431
H3x10°, 0.3x10° cfu/mL, FAFJREHRK. Fra ks
Sfd FIRTIHEAT 121°C i K 20 min,

HEATHER A T AT THREA H(31°41'86" N,
104°25'42" E)0 ~ 20 cm %)z, N Cd-As EH/1550+
B, THERRCROKAE L, HEEAPER LR 1.

1.2 REAR

WHE 4 A FEY]  BCKRINEL G\ S ERE 10%,
Vim). BCa(ihN R /\ZEKEE 10%, V/im)Fl CaCl,
0.001 25%, m/m) , LCK(ZS INEARE ZEFUATF R 10%, Vim)

F1 X HIEERMR

Table 1  Properties of tested soil

pH BHL(g/kg) FHE 728 (cmol/kg)

2R (g/kg)

2 (g/kg) 44 (g/kg) Bif(mg/kg) B (mg/kg)

6.73 +£0.78 20.6 = 0.00 6.40+0.16

1.18 £ 0.09

0.23 +0.00 1.74 £ 0.01 2.74 £ 0.72 64.10 £ 2.60
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LCa(ANIIEREZEAIFT B 10%, V/m)FI CaCl, 0.001 25%,
m/m)!' AR R 3 IR, FRECEE 100 g,
IMARZE 0.694 mg, FREACPRAIZ S, WNINEH B
10 mL 5§ CaCl, 1.25 mg, #5505 IMAZEK , 1R
Rk BB 10 50 KA HEEFEAOA 25 CHY
FFRAA RIS, WIRR kA AR K o3 o B
7220 dJ5, REM. BRI, R,
if 2 mm JE B, FEAEEH
1.3 #H#FmillE

R CaCly IR A E AR Cd. As FalY;
K BCR B0 Cd Fil As YA [RITE S 72
B, 8 Cd il As TER S A sc e ds . ik R
AL AAMASIRES 4 MIEEP RARBRTS
A B TR T Y (ICP-MS, NexION300X, PerkinElmer,
USA)I 22 $ U Hh Y 4 i P2

T HERAEPE RS IR R AT ) PIEA T
FE o RSN T AR TR AR S kI A LT
H(OM); R 7S e = SR ZE U e B +
S E 7 2c 4 (CEC) ;2R B IR 78 10 o 0 7
A i (AN); R NaHCO, 45— R85t L o
FE TR S B (AP); R QBRI IEOGEE
00 AR 5 R (AK) o

SR 2R B B — UK SR R N b €0 000 2 O g 7 115
K F 3.5- KA R € 3000 5 TR A TG T R

0.024
_I'_i

E) 0.018 T b
D) b T
g 1 T
8 0.012 1(5
bt
& 0.006

0.000

BCK BCa LCK LCa
QbR

PR BRZR A L €0 200 52 Wl R .5 120

308 g A U AR - S A B AT 4y
Bri2, - 3ERE S DNA $2BCR FH PowerSoil 171 £ .
i 51 ¥ 27F(5-AGTTTGATCMTGGCTAG-3") FI
1492R(5-GGTTACCTTGTTACGACTT-3)#/7 16S rRNA
SHEYHE, PR AL R E AR R A
B BA) T o T TE 0, Gt & FEA R 41
1.4 HiELIE

% Excel 2021 & SPSS 26.0 4%t 5t 4 14k B
MG AT, FER AR R 223 HT (one-way ANOVA)
J Duncan 7422 5 HERCHE AN BER) 25 S MR B, B
K- P<0.05, fiH Origin 2022 #4144

2 HBR50%
21 AFAAEXTIED Cd. As BRERFESH
220

AL BET 3 rh Cd. As ARSI E 1
fiis. Bk F, 5 BCK AbHUAILL, Frd bt fg
FFEAR Cd . As B RE(P<0.05), 5 BCK ZbBEAH L,
BCa AbFEAYA LA Cd. As SR HIFEMR T 22.2%.
16.8%(P<0.05); 5 LCK Zb#AH L, LCa ZbBEAYA KL
A Cd. As FERSMEIKT 17.3%. 26.7%(P<0.05);
5 BCK 4 FEAHEL, LCK ARFRAYA LA Cd. As f it
YRR T 16.7%. 11.1%(P<0.05).

1.6

to
:
i

A
Hio

HELAS As (mg/ke)
o

<
S
T

0.0

BCK BCa LCK LCa
SO

(B H R [l NG S 136 R A B A 22 578 P<0.05 /KF BB %; TR
1 AELETHEEHS CAINASHEE

Fig. 1 Available Cd and As concentrations in soils under different treatments

AT Cd. As 75 HHEF I IRAFIE S A & 2
Fim. Bk b, it Cd. As [OFRIE RS 5 L
K. 5 BCK 4bHAHH, BCa ZbHT 30 52
Cd. As SHRTDIFEE 4.50% . 3.51%, FREZA Cd.
As RN 11.67% . 14.9%; 5 LCK 4bFRAH
[, LCa AbFETF IR AZH#AS Cd. As &t i3 ilfE
fi% 6.57%. 0.17%, FRES Cd. As Fa5r7lE

1.77%. 0.37%. 5 BCK AbFEAHEL, LCK AbFE TR AT
LA Cd SHRIEIRT 2.84%, MFRES Cd &
T 5.34%;
2.2 AEASIERS L IR LM RS20

AN ALBER H3ERfEPE AN SR 2 Fis . 5 LCK
SCFEAH L, LCa AbFR 42 T 4% pH, 5 BCK &b
HAH, BCa AbFHN T HERRAR A & IS T 25.5%
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55 4 1] TAPEAE: SN Ca™ XTPIAIEIREEAN B A5 5 Cd-As B A T5 Yk R + 195 829
O WAMAS mTRsGs TS
100

g g 0

N S

a7 i 60f

K3 ¥

B\é\ PONY

& & 0

O < 201

BCK BCa LCK LCa 0 BCK BCa LCK LCa
JhEL Ab R
2 FRELETLTIE CA. As BIREFERS
Fig. 2 Fractions of Cd and As in soils under different treatments
F2 AEEMTIERW MR
Table 2  Effects of different treatments on soil properties

Qb3 pH HEHLF (2/kg) P 7o ft (cmol/kg) TR A (mg/kg)  ARH(mg/kg) B (mg/kg)
BCK 7.68+0.46b 246+03a 6.14+033a 749+0.0a 189+1.0a 233+ 14c
BCa 7.91+0.11 ab 259+1.1a 6.60+0.26 a 94.0+3.1b 149+0.6b 238+1.7¢
LCK 748+0.40Db 239+25a 7.02+142a 77.5+58b 126 +1.8b 349+78b
LCa 836+0.24a 253+12a 744+0.11a 80.1+2.8Db 152+2.1b 46.8+3.1a

T RPFESIARRE/NG 5127 A B ] 22 5778 P<0.05 K B35 T .

(P<0.05), RS REFEAL T 21.2%(P<0.05). 5 LCK

AFRAHLY, LCa AbFHN - e & 48 & 1 34.1%

(P<0.05); 5 BCK #Ht, LCK AbFEF A3 s &

IR T 49.8%(P<0.05). ANIRIAHE T HHEA LTS

i, PHES 728 # i JC I B 25 5(P>0.05),

2.3 AEERT - EEEE SRR
ANTRIAE BN - SR | RS | R A T AR

K 3 fron. 5 BCK Ab#EAHLL, BCa, LCK 4b3# T
SR BTSSR T 113.3%. 153.3%(P<0.05),
H LCa Ab#U R A IREGIE ME e, 5 LCK AbHAA L,
LCa AhF (4 DR BEE PEHE 3 T 52.6%(P<0.05), 5 BCK
AEFEAH E, BCa Ab3 AT o 254 5 L M RER A S 1, 2
T 28.9%(P<0.05). - SRR A 1% M AE AN [ Ab 3T
Jo i FH MR (P>0.05),

0.8 401 0.4
= g\ a %
% 06} i 2300y % 03} 2
~ S a
? b b g b b ié/o a
o 04 201 o 02f a
i & =
% 02 ¢ £ 10y g oy
t = &
0.0 0 0.0
BCK BCa LCK LCa BCK BCa LCK LCa BCK BCa LCK LCa
Ib ¥R OBl phsii]

El3 ARAAETHIREEFEES

Fig. 3 Soil enzyme activities under different treatments

24 AESEXNTIBEMEYSHEENZID

K FHIRAE 3 25 5050 (O TU) K5 B8 A [ Ak
PRATE M RETR R, 45055 3 Fis. 5 BCK
ALFEAH EE , BCa AbFEfY Chaol 15403 I7F; H LCa
REPR 34 ) Chaol . Faith pd #83tE & T
LCK #b¥; 5 BCK. BCa 4bFEAHIL, LCK. LCa kb

PR Chaol . Faith_pd ¥ &35 fm. Hrp, LCa kb3
T AR 2R R R RO R
3 g

AEALEX T Cd. As BEIEHRAIF M
1E MICP i R rb, 7 Rl 1 A Q™ A D , i

3.1
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R3 FRELENMEMS TR FEERIZI

Table 3  Effects of different treatments on microbial diversities and richness

pdisi! Chaol Faith_pd Shannon Simpson

BCK 865 +50d 63.0+3.0c 7.56£0.62b 0.98 £0.01 ab
BCa 1006+6¢c 68.6 2.5 bc 7.92+036b 0.98+0.02b
LCK 1253+35b 723+54b 9.20+0.18a 1.00+0.01 a
LCa 1361+10a 809+35a 9.22+0.12a 1.00 £0.00 a

HEPRZK R4 NH, . OH fl COs , =A% COT J
LI Ca® RIMIE B CaCOs YLTERY, FEx A it rh &
& BB T AR Bl b 2 5 5 LS CaCOs 854,
NI [ 5 AEDTTE BRI R, i CaCoO;,
UURERIEIAZ iKY Ca®" S s, b ) £ 4
AR B R RUR . AT LA Ca™ 1E R %] R,
W AMNEANIN Ca®, HAR L G /S BRI AN FE 2 A AT
PR PR IR TR 0 18 Cd L As IR E SR, 45
T, E5IA Ca¥ JE, PIF R SIEA RS
Cd FI As Sy B A%, Ca™ Mdsinml w427t
Cd. As BIFEERER ., TSP EN, Hin
20 mmol/L ) Ca*" J&, ZEATHN Cd* BEBRR I
Tt AWFRLE RS H—8 SNE Ca™ BTN E
Wi MICP £ K[ E Cd. As IBCE, X AlfigEH N .
—J5 T Ca™" AYUSINIESE T 40 %) 8 4w haa Ao i 52
PE, RN ATE T, (EUERREE A, fEE MICP it
e, MWIMREN Cd. As BYEESCEREY, 5%
Ca®* ML, %N Ca® J5, BR/A\ZERE . HEZF
00T AT Ak L P JOR T 05 1 43 0 B v T 113.3%.46.9%
(& 3), H—J7if, & MICP Z#2H, P2 CaCO;
HABNBHENZSBREEH, 78 Cd. As 1Y E f2 it
Pk T Ca* WA LN CaCO; = A $R 43 78 L 1Y)
R, (AR 2 0 B RER MR A% IR Y CaCoO,
miRAE R, R Cd. As [ E R 245 A,
MIiHET Cd. As IREERCRP Y, 54, SEK
JNEBERENT Cd. As (EEHERA L, B 2E LA BT
XFCd. As BT HAEH . 251, Ca™ RInaEdE
HE MICP i /%, 42 = DREE 1, R 0E i 5 2 iR 46
AR, DT R R B A T R HE T Cd L As B [
48 AR AR S 00 e R b i %
fie s, Hip i sg s s vesck, b iRtk
Wi, AR AR TS, SRR, 4R
REER, 3RS Cd il As LIRS AE S
e, BN Ca*' Ja, HIEARS Cd. As S
FEAK, BRIEAS Cd. As B EFm, KU Cd. As
AT 285 Hh 0 R A 0 I e )k s 25 Ak, DT

A B3R R BE T, X 25 SR 0 16
BEREA . BN Ca¥ )R, R T IREEAN Y
WM, BEINT CaCO; UIYE, MIM$EE T Cd. As [
R, WA, EAJR Cd. As B[ 5 CaCO; I i 3ET
TP R IR A SO R, BN Ca™ ]
AR 4 B [ AR R IR MR R T S
A Cd. As FAARERIRIES Cd. As, HESHE
TEFAT R 0 G /S BRIE X Cd L As B[R E SR B A
32 AEE T IEERNE

FEAR H 3 4 SR s s A, e e
JRAS AT A B e Je g e P U R, R, G
P T A AR AL R A S A R B B AR R R
W%, Ca®" s, +3EpH 7T 0.23 ~0.88 4~ #f
fii, H LCa ZbBEF 3 pH fef, XATHERER N
Ca>" NG, A3 T MICP 1EF2, N T bR 2 (40
1 COS i A, iR 38 pHPY . pH 4285 Ay it
e, WO MY SRR S , A CaCOs f4h
AP HE A, AT 48 ) CaCO; VidE s H:
AR, Hit, 5 BCK 4L, BCa kb T
AR Cd K As W& BEREILIE 1), 5 BCK
AEFEAAH, BCa A0 - 3E0M A& i A, X
ARESE R B EREAE Ca®" Tl 3 A ) T
PRZ SRR, RN #Eh : (NH,),CO + H,0 —
2NH; + CO,; 2NH; + 2H,0 — 2NH; + 20H 1, #kTiij
5 LCa Ab¥AHLL, BCa B PR A S =T E, X
AIREERH LCa b3 N WAL ZEFFT p #E4T MICP i
PR ZTHFEE ZMAR R, 78 Ca™ HIBF, MEREZEA
FIRE AL MICP o B E R Z Al uE oS . 5
BCK AbHEAR L, LCK Ab B ) s R4 A0 25 i 25 14
FUI 5 /S ERTE A L, BEFE 2 AT 5 A R T 42
AR . 5 LCK AbFEAH L, LCa AbFEF 4355
SO AR, RIS RAT AL BT Ca™
A AA R T HX B R - e . ek, 5
BCK AbHAH L, BCa Kb R +3eA7 i & BRI T
21.2%, X A] BESE N 7 B G\ B BRI AL FE R Ca™" 1Y
TN 200 2 58545 A R TTE TR, X BT R
G\ S 3R A b 3N 5 4 S 1 5 RO AS A0 W5 ZE A AT
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WRERZ —, 28 b, XHEREIAAI Ca® i
AHRZES ) TR, #hFANE Ca™ R, BESEE
MICP & F2, 46w - emifd & . s & i, X7E—
FERRRE I Rede 2 s AL I RCR .
3.3 AEAIERS L EEEEE R R

TR AR AR R T R EEAE
FHPS, IR MICP s A CsERERY, =4 mm
F BRI G RAEE M AT A 5P AT, BRI
B PR TR SRR ZE AT PR XY BE 7 AR IR, ELBESAE 2R AT
PR B TRt 6 1 v . AE PR R AR AL B R, W
Ca™ Jo 7= A IR P15 2, FRRE Ca™
Al HE MICP 1%, Fang 25U FH 00 FC 73R 74 [
FECA™, BN Ca®* J5, WREGEE MRS N T2 3 4%,
SARMR AR —8. seAh, MR EAE Ca®t B
AT ARG, X ATRER Ca®" BTSN iR MRt
TEFED AR, (2 TR AR A, i
P T RS P . A, Ca¥ MINBER R E 4R
XA a0 A AF SR o] LU R T
B, gk . ZE 1, ANR Ca®t IR
I REAR U Mk il 3% 2 s 3 ] AR 8 - 9 R M i
P, Bakecs LA RYRE
34 AEGEXNTIBEVMAEYSHEERNZID

SR PR IR R 1) A A AR L ABURR X A
A RE T M N A SR W A T B R R —
FERREE T DU 4 i XA I A, R
SR TR AT LUA$E ok AR PR A O .
U, REBEE G Y 0 F BE Je ZRbE, XAe H
TIEWBEEINE EE, AR T, ARG
TIERUEY R 2 R B 5 RO\ S BRI b BEAH
Fb, SRR ZE AT B AL B N A ) R e, SR
FEZFHFT AT Cd-As AT IR T B AT
T, AT R HERUER . W Ca¥ J&, Chaol
HI Faith_pd $8 %034 2% 7, R L IERUAEYI R 24
PEREIN, XATREZ TN Ca®* JE AR IK T H 4
IR BRI, T E A B R e . BeAh,
Ca™ WY TSI AT LAZE it ol A 0 %ok 0 4 i A9 A 0 O A
AR, DT R MR A0 B 7 T 4 S Wt R A4 BT
PR E g AR 38 g Rk, ANR Ca®t TR
i, ALl dE MICP i FRRE IR L E 4R Cd. As
HIA R, BB SR A JE R E D R a2
BRI F R R 2, iR R IRAE R TIRE

4 Hig

D7 MICP £ [ H G m i e, MR ZF fLAT

PRAH L T 02 G/ N\ S K A JOR I %) 5 1 T i, X6 38 rp
Cd. As HREERREH,

2)Ca® [ES I o] A5 ke a0t 4 S A s A i
PERTZE AT Cd. As FAR RAREA Cd. As, AR
i3 cd. As BRI .

3)Ca®™" VS IIN B o - M IO it AR R Al 5 1, 3
ISR A AR SR, A RGeSy

4)Ca™ TSN AT 28 7t 5 4 of - S f A= 0 A
B, e HERUE 2R, iR A S TR

S 30k
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