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Effects of magnesium, manganese, activated carbon and lime and their

interactions on cadmium uptake by wheat
ZHOU Xiangyu''?, FENG Wengiang', QIN Yusheng', YU Hua', LIAO Minglan', LIU Yuchi'’, WANG

Changquan®, TU Shihua' "

1 Soil and Fertilizer Institute, Sichuan Academy of Agricultural Sciences, Chengdu 610066, China
2 College of Resources and Environment, Sichuan Agricultural University, Chengdu 611130, China

Abstract: A pot experiment was conducted to investigate impact of magnesium ( Mg) , manganese (Mn) , activated carbon
and lime and their interactions on wheat growth and cadmium (Cd) uptake from a Cd polluted agricultural soil. Results
showed that application of appropriate amounts of magnesium sulfate ( Mg), manganese sulfate (Mn) or in combination
with lime could promote wheat growth and seed yields, while addition of lime alone or in combination with activated carbon
significantly reduced wheat seed yield. Application of Mg significantly reduced concentrations and uptake of Cd in wheat
seeds and straw and positively related to Mg rates. Concentrations and uptake of Cd in wheat seeds and straw were
effectively decreased by the lower rates of Mn but increased by the higher rates. Lime and activated carbon, no matter it was
used alone or together, remarkably restricted Cd uptake by wheat, while Cd ratio of seed/straw tended to increase with lime
rates. Folia spray of Mg was equally effective as incorporating Mg into soil on restricting Cd uptake by wheat but a

significant depressing effect on Cd uptake by folia spray of Mn over soil application of Mn was observed. Whether Mg and
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Mn or lime, Mg and Mn were used together produced pronounced positive interactions on depressing Cd concentrations and

uptake in wheat seeds and significant restrictive effect on Cd transfer from straw to seeds as well.

Key Words; magnesium; manganese; activated carbon; lime; interaction; cadmium uptake

HE R R H A BEAEW RS RY), RAEEMIRNEE, IR TR 4R
AHULEY . EEEEEYIENR R —E RN, g mfEY xS SR TR I 2K BIER GEER .
WP WA A E 5 AR PTG Bl , RS AR ) A0 M ) R 25 4, XA 3 i E R B R BT A UE KA
PAER RS, M B 0 AR B ik N e A 3 N d R, fdE ARG SERNEE
M EBUAFIHOR RS (S5 AR T/ 4 RS0y, 808, AR

HEMIAT 8 42 8 (WIS RN AR A2 18 £ 1 & R, I 38 R K2y A PLRR pH {8 IR e R % 1
BTG e T MR B - SRR A MR A Ak 2 B i B () T S AR AL RN VE P X A B W M, A vt 2k B AR R RE
Y 308 AR AR SR 8 A 0 T R/ N2 S IR 5 i P A K 6 b 3 AR I A S B Ry ot o ) 2%
i /INZE =Y RO T T AN [ 5 B R 2R A B /N2 WSO S ) X A2 A TR T RIS
Ao PR A B AT EE B TR PR R R AN ) A s BAE T, DA R BE R A r 9 it FH 7 2 ( - 48t
FHFT TR ) X /1N W SO PR s i, AT A T % 38 I foff R BE A, 196 e e AR R 56 0 0 ) A A O A
1) 3t FH AR R R S8
1 MBEFZE
1.1 fEalaR

TRIG 2 T R [ 4R T B TR TS YK R 1 0—20em BHZE . BESXT IS, B 2 VD Bk B AE M BR A, T
B R S5 B /N2 AR T, 353 R 2R B el S P T AR AR M T D B R A U S e, A
pH F pH 11 (pHS-4C™) M5 (KL 1:2.5) , % IF IR, A3 AT FH 385 MR 41 AN 44 | B ik 280 i ik 37
Bk, AR NH, OAc =248 KIEEIER: AR F Olsen-NaHCO, 12 48-4H 15 L (535 CEC FHRE PR &R, 240
K HNO,-HF-HC10, JH7, KM IR T TR O 7 (A 8507 novA A400-748 [ S 22 ) I 2, 5 2058 R Tessier
(1979) T HELEARIES 5. B 1mol/L IMgCL (pH = 7) MWIR4E"Y | B 5 F I BOG s s 2 . it
X pH6. 8, LT 4.26% , Bk ff A 156. 9mg/ ke, F %0 WE 18. 3 mg/kg, A 5EF 75. 3 mg/ke, PHE T 284 i
(CEC)14.9cmol/kg, 424 0. 489 mg/kg, F 5% 0. 125me/ kg, HERAEY) J )12 42, fh VU )11 48 b FF = BiAE W
WPt
1.2 R

FARRIG T IE 22 ANAbHE AR A 3 K, ININE YRR B IR BE , BRER L , TE ke (B IR) B
JK(Ca(OH),) ik — A Jo XS I8 (CKO ) AbFHAN H7 L B B IR X AR BE (CK) . B CKO Ab34h,
HAE BT 5a X T3/ 40 0. 20g N 0. 15g P,0, #10.15g K,0, EAEAIRE, B MBEm — 445, &
ORI RS BR AT, ek F DA L 36 M i 1) 33 A R W A 77 AR L I ¢ (48 Na, S RO AL B, X 5 4 )8
HERHRE S ), WImm I E R el £ o0 R RS — ok B it & 4 LR
B HR T R AR AR . R T HRER Mg T Min it /INEZ WG Cd S I MILBR R & AR 7R RS AR AR IR Y, B it A
FRAE AR R AR AL FRAN , 55 AN i T Wt i A P 6 RS R A P ( B /N VI BT 2 R & 1 1R, iR
525 b B S T AT AR LR 1

FREX Tkg WT = F T R G 4% EER 1 FRIUCRES AL B 5 R R S PR by 18R &34 5) . # 100% H 1]
R IR A B b, SR 5 45 SR 2R TR 20 G - (80 P e b, AR B4 R R 1 )2 4R, 15d S5 it
B, HGEFRU RO 20 B BT AR 0t 7 B R Sem WAL HUE 2d JEIEFl, NEFIFAERE SIS, HEE
FOK MR 5 R, THIRAR 25°C #5557 12 h Kk b 2R A (@B AD R A b B 28 10 90, = iE i 2 7 Bk A K
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Table 1 Experiment design for effect of magnesium, manganese, activated carbon and lime on wheat grow and cadmium uptake

JU )L IR A
Dt e e el v I e e
pagilst CKO - _
CK CO(NH, ), +KH, PO, +KNO, 0.2+0.15+0.15
Mg B CK + MgSO, - 7H,0 1
B2 CK + MgS0, - 7H,0 2
4 CK + MgS0, - 7H,0 4
B CK + MgSO, - 7H,0 8
B (i) CK + MgS0, - 7TH,0 0.1
K AK CK + Ca(OH), 0.34
K2 CK + Ca(OH), 0.67
K3 CK + Ca(OH), 1.34
Tk 4 CK + Ca(OH), 2.68
Mn 0.2 CK + MnSO, - 7H,0 0.2
AR 2+55 0. 1 CK +Ca(OH),+MnSO, - H,0 0.67+0. 1
FIIR 2+55 0.2 CK +Ca(OH),+MnSO, -+ H,0 0.67+0.2
K 2+55 0.4 CK +Ca(OH),+MnSO, - H,0 0.67+0.4
K 2+55 0.8 CK +Ca(OH),+MnSO, -+ H,0 0.67+0.8
5T (i) CK + MnS04 - 7H,0 0.05
Tl IR 2+51 CK +Ca( OH), +if ¥k 0.67+0. 67
HIR2+9% 2 CK +Ca(OH), +if % 0.67+1.34
Mg + Mn B2+ 0.2 CK +MgSO, - 7H,0+MnS0, - H,0 2+0.2
TR +Mg LR 2+ 2 CK + MgS0, - 7H,0+Ca( OH), 0.67+2
F K +Mg+Mn TR 2+5E 2+550.2 CK + MgS0, - 7H,0+MnS0, - H,0+Ca( OH), 0.67+2+0.2

* 1 ORGP 5 o/kg 1485 Mg Il Mn A3 5509 mmol/kg 38, WHIIWENE A % (43 5ITE/NE T 3R 2 REI0ImE 1 U, 38m5 3 1)

1.3 e H S5k

IINAZ LA O M, 13 43, TR IS DU A /N AR AR AR K o AR o ROR AR TR 65 °C L T
FfEE, BG40 IR0, 285 H HNO,-HCIO, T vk b7 Hrii a2 |, i858 Hh R T 2 45 1 Rbs AR
HEAT 0T de A RN [RDSCRRAE TF IO R IR R 0 52 /N 22 RS FEFIRFRL Cd & i, /N2 AR Cd IR (pg/
%) = FERAE DR (g/pot) xFE KK Cd W (mg/kg) o IR R F] DPS K {: HEA7 07 257047 .

2 ZER551
2.1 BE A, TSR IR AN AT KR /N 7 R B AR R 2R R )

BE A TE R RN O /INZE 7 e B R P R R R UL 2, 5 JE B AR B (CKO ) AH I it HE Ak B3 G
FE RN T ZRR R RS R SO A R R, TEENE A B DUBE 2, A K 24450 0. 8, £ K 2+8F 2+
0.2 ZAMB BN A SR S CK 259 R B 4 56 8 A (it ) JBE 2+5E 0.2 A K 2+7¢ 1,
LR 3 FU IR 4 #B0 EFRAR T /NFE A 0, 78 NPK ZEBRAOIERE B HAB R B AR T /N 22 ROk 45
Tpi o DK 2405 2 A FR A A RO AR AR 5 (5 TR 5 AR R 3 5 K ) A IR 2+ 05¢ 2 A3, LR iRk 2]
A, AN RPRL= i DU K 2+5E 2+485 0.2 AR M E i, ol 24.22¢/ 7% H 5 CK AbB A 22 3 AN 35 5 6 2
i 0.2 AR 245 1 AR 2495 2 AR 2 A K 3 LA K 4 FR/ N FPRE - 3 5T CK AbEE  HoA b P 5
CK 25 REE , INERFF=ELL CK Ayt , H DI 2+4 0. 2 A B REAR IR B i K, M 8. 68g/ 4, iK% T i
FKW-o
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x2 $EEMRMARNEEKNEMW
Table 2 Effect of magnesium, manganese, activated carbon and lime on wheat growth
Ab B AR TR THRE Wi/g KRR i/ (/%) FEFFT= it/ (g/4)
Treatment Effective ear Grain/ear /1000-grain Grain yield Straw yield
CKO 12f 17.92¢ 42.91d 14.07h 14.30h
CK 21abc 28.22a 53.66a 22.37abce 29.74a
Bl 20abcde 21.04bedefg 50.25abe 20. 67abedef 24. 42bcdef
B2 22ab 21.41bcdefg 52.09ab 24.15a 22.35efg
B4 18de 24.56abc 47.72abed 20. 79abedef 24.42bcdef
8 18e 23.97bed 48.29abced 20. 31abcedefg 26. 86abcde
B (i) 19abede 23.99bed 47.30bed 21.90abced 25. 67abedef
Vay/ 8! 20abcde 22.48bcdef 51.53ab 20. 09abcdefg 27.30abed
K2 20abcde 21.93bcdrfg 49.40abc 19. 03 cdefg 25. 47abedef
K3 18e 18.871g 49.68abc 18. 46cdefg 22.82defg
ray 18de 18.29¢g 48.52abed 17. 06fgh 22.01fg
£0.2 19abcde 24.63ab 49. 62abc 22.31abc 26. 04abcde
LR 2+4% 0. 1 19bcde 22.94bcde 51.22ab 22.38abc 24. 46bcdef
AR 2+56 0.2 21abed 20. 66 cdefg 51.64ab 22.32abc 25. 19abedef
AK2+550.4 19abede 23. 16bede 47. 6abed 21.28abcde 27. 11abed
FIK2+45 0.8 22a 20. 59defg 51.03ab 23.22ab 27.74abc
i (M) 18¢ 24.81ab 47.68abed 20. 87abedef 25.78abedef
AR 2+ 1 18cde 18. 741g 50. 87ab 17. 61efgh 27. 16abed
FIK 2452 20abcde 18.04¢ 44.32cd 16.43¢gh 28.85ab
B2+0.2 18cde 19.33efg 50.91ab 18. 10defg 21.06g
AWK 2+58E2 20abcde 21.67bedefg 49.75abc 21.56abed 23. 60cdefg
AR2+BE2+540.2 22ab 22.52bcdef 49.71abc 24.22a 29.56a

[FIZ P BB A AN 7] 7 B3 7 Ak B i) 2 53 2 3 ( P<0. 05) , A R U 28 S O B 3%

2.2 BE A SRR RN R /N WU A 5 TR
2.2.1  ASIE]FH S A RO /N2 WU 1) 52 i)

M3 F it P AU A A TC A A B B B AR E T /NZE X Cd IO, (ELRRAIR T Cd DA FF ) KPS 1) 3
%, it A KRG S A/ N AR RRS AT R Cd v BRI SC i, X6 Cd e R AR 8 3SR Bt A R A 338 ot 1
i, d5e v AT AR BRAFRE Cd 4 0. 071mg/ kg, b CK FRAR T 43% ; J5e = 41 K AL BB AGAS FT Cd RN
1.74 pg/%5, 8 CK FRET 75% . Wk Cd WO 5, AS 6] & A K AR BRIA) Y 22 558 18 3 YA K &
=0. 66g/kg I, BIA K 2 Fe HLLUR I e AR BRI Cd TERH B AR fk . SRR Y Cd Wi Bl Ak
SRR E FEAK, A Cd ZE/NZZ AR DY 4 BE L IR TR, 3R 7 R s A AR E T Cd ARG AT Il F P b 11
RS (HSCPR B HUE P OFRRL Cd B B R RFHID R TS FE Cd B & B BRI, A B /NE W Cd g
VR FE RTI4TN0 TR SR, — A Rt A 38 05 R T 498 pHL, 388000 4 49 38 T 74 o] 288 B g X
CA™ IR BFHRE 7 s —JR A E Cd™ KA R W RV B A CA(OH) *, i3 - 3 A s e Cd R BERRAIR

#3 AEARKRASINERRBA MG
Table 3 Cd uptake by wheat as affected by different rates of lime

YTl b v g K e A b £ ke A4 A )
fb g FFA !Em{.iﬂx b AT i *mﬂﬁn.ﬂ?}& T4 i /EF Cd Lo bl
Cd conc. in seed Cd content in seed Cd conc. in straw Cd content in straw .
Treatment 4y 4y Cd ratio of seed/straw
/(mg/kg) /(g/4h) /(mg/kg) /(g/4h)
CKO 0.1148a 1.62b 0.1741bc 2.49d 0.65
CK 0.124a 2.79a 0.236a 6.99a 0.40
aHxK1 0.083b 1.59b 3.14b 0.51
K2 0.082b 1.39b 0.102cd 0.54
G’ 3 0.076bc 1.40b 0.09de 2.05cd 0.68
AJK 4 1.41b 0.078e 1.74d 0.81
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2.2.2  AS[E] FH OB BR BE X /N WS Y 5 i)

ANTR] 2 B BRE X /N ZE AR RIRS AT () Cd WREESE M 25 52 W 35 (R 4) . i UBRIRBE AL FRAR L CK I 3%
BRI T /NZZRPRLIY Cd WRE MR . Y BRIREE H 5 M 1mmol/kg 3 %5 8mmol/kg B, /NFEHFRL Cd ¥R T [
T 34% —60% ,Cd WS (AR AR SR AR — 30, mHIIMEE 0. 1% SRRREE)S , /NAFFRI Y Cd YR 55k 1
AEFRAR Y S [RIGR R  FH Rt FH O A BRI /N RS AT Cd R 5 MR i A e R R, AR bt B 5 ik
FFFRL Cd —20, MAF/FF Cd LUk E 86 2 Ak (it ) A B T CK, S5 o B R B AL BEAT AT Cd Eb 9] I
AN, UBRRREE 5 A KB A IS /INZE R Cd YR BE 45 BLita 7 FR SR L VA A8 4k (HRFRL Cd 5 i RS FF Cd ik
JEE N B R LU AR R . S R AIG, R — e M IE S HAE

x4 FRMBERE, 2, 4, 8 mmol/kg) X/ ERISEHIE200
Table 4 Cd uptake by wheat as affected by different rates (1, 2, 4, 8 mmol/kg) of manganese

e *i‘*\‘/:%fﬂ.ierﬁ *%*fﬁ%%ﬁ% %H%WUE ﬁﬂ’ﬁ%f«‘% ¥7/FF Cd Hopl
Treatment Cd conc. in seed Cd content in seed Cd conc. in straw Cd content in straw Cd ratio of seed/straw
/(mg/kg) /(pg/ H) /(mg/kg) /(pg/ H)
CK 0.124a 2.79a 0.236a 6.99a 0.40
1 0.082b 1.69h 0.196b 4.79b 0.35
B2 0.065¢ 1.57b 0.159cd 3.56¢ 0.44
B4 0.057cd 1.18¢ 0. 144d 3.47¢ 0.34
BES 0.050d 1.02¢ 0.119 3.23cd 0.32
BE (it ) 0.080b 1.74b 0.156¢d 3.95he 0.44
IR 2+ 2 0.065¢ 1.39hc 0.122¢ 2.93d 0.48

AT | A B B A BHL/INZE AR RS A 46 1) e B2 R AT 2 30K T CK, Cd 7E /N2 AR Y 1 40 i
FEFF >R, BRG] T /N2 %E Cd B, IRl T fm RS FF AP O 6 x5 22 7 45 Ao &%
—3, EHTIEY b, B9/ H Kashem F1 Kawai' > #2538 771 Mg B BEMIG H A2 E B 532 Cd 9
BN i, Hermans %8 N PRI T Mg f#ER Cd XHETEFE R L IER 15 Mg 4 Cd B EEAE
AT T Mg RRAERFRIPIR N 1Y Fe WR B, 48 S M D BL B AL BE T, DT B 2 5 A/ sk R IR S 1E R E
UEAh  TEBhH) - Mg A T LB fRER Cd B MMER
2.2.3 R[] R B RS S5 A IKEC A Tt X /IS 22 ROSCE 1) 52 i)

FEAT IR A FE AT 1 it P A7 P s 7 O R 10 Rl it P A IR R0t — 2B AR T RS R AR B Cd e 5 5%
(A K 2+45 0. 8 AbBRBRAN) (£ 5) . TEA K BIFERE i P R X /N2 FPkE Cd A B AR R B R 4% —23%
- it A7 P B P 2k (140 18 0 T A8 A 5 70 7 R () 6 ik VR I K, B A R B R AR T 19% 1 REAE Cd ¥ FBE
18% MWW HRE o /N7 I THT S R AR FR R X KL Cd Vi B2 AR AR 55 0 K 2+ 0. 4 AbFHEAH Y | 2 B i [f M i
Ll it i 5 REAT AN AR Cd MR BE A ISCaE M B R B 5 Bt R i 15 & it S8 Y B R B IR R 5 A1
IRt P B, XPFFRL Cd e R AT B 1) B AR s B SRR, B PR 6 + B IR B P it L v A A — o ) I 4R e
HE—2B BEAR/INZZ KPR Cd YR EE , I FLRESS B B 1 R AOFFAT Cd 19 Eu ], BRI ESR BAEH . A K B R BE A
B R . — o 420 S5 [ S it FHT ST, /N 22 KPR Cd R 38 R R A o 8 25 8 O S A Bt AT fi] — P 5, DB T 3k 26 )
JRTE A il P R AR /N 22 Wi Cd B i 3 IS AR

AR TRI AL BEXFEFFHr Cd B2 R 28 A SR S5 AR A I 0 A T AS [ A [ B R T i 5, PRI IR
FRERAD B (A K 2+55 0. 1 FILA K 2+%45 0. 2) LA FHBRRR R RIS 1T /N2 FEFF Y Cd v BE R e, L B it
AR T FEAT A Cd W R hE 647 K 2+46 0. 2 b FRIERE T 4k 28 8 I w2, B AT Al Cd #k
J 5 i A S RGN L P TR T R e T A FT Y Cd R R R s S e R LR R AR AN Y, B S
B, AR BRSO TC AR /N RS AT A Cd i B AN I A A R ) R A DA R, B R A it P
Eb B it FH A R A ARHE N T RS AT P ) Cd R BE RIS B: 5 A K 2+86 2 +46 0.2 AbFR LUBE 2445 0.2 A K 2
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+i 0.2 BiAT K 2+ 2 A FEFE— A h0 T RS FF A A Cd e JE RIS ak s gl R R LR R Y T S it P
B F| T2 E RN R ) Cd W B S o (H 2 8 AS AR 9 Cd, BHIE T Cd DNFSEFFIRDFFRLI 56 %
P AR AORE/FF Cd HR ], DA K 2485 2 +56 0.2 AL FRFF/FF Cd He il R d /N (0. 24) , HOR N A JK+456 0. 4 4k
F(0.27) .

x5 AEAENTMEBRESARESERI/NERBERSNE
Table 5 Cd uptake by wheat as affected by different rates of manganese and lime

fb g H*ﬁ’fﬁ%&&‘? *?ﬁ’f%é‘i %FF’E%:%UE FEAT %ﬁi ¥r/FF Cgl et
Treatment Cd conc. in seed Cd content in seed Cd conc. in straw Cd content in straw Cd ratio of
/(mg/kg) /(pg/H) /(mg/kg) /(pg/ H) seed/straw
K2 0.082b 1.39b 0.102c¢d 0.54
0.2 1.92b 0. 126de 3.28cd 0.59
AIK2+455 0.1 0.079bc 1.77bc 0.119¢ 2.89¢ 0.61
FIK2+45 0.2 0.070cd 1.57bed 0.112¢ 2.83¢ 0.56
FIK2+455 0. 4 0.063d 1.33d 0.183b 4.95b 0.27
AR 2+550.8 0.069¢d 1.59bed 0.163b 4.52b 0.35
i () 0.064d 1. 34cd 0.126c 3.22¢ 0.41
B2+ 0.2 0.060ef 1.11d 0.147¢d 3.08cd 0.36
AR 2+ 2 +4£0.2 1.25¢d 0.172be 5.09b 0.24

WRBR SR XT/NAZ W e Cd B 10 7E T, T B8 UET T Min® il A 3T, 7 A R W R e A AL
(MnO,) , 7E A0SR ATE Bt B2 v 3 b (Y — 26 43 Ja B9 IR DTTE , T8 B i ST ) 43 i 8 - Ph™" NP
Cu®,Zn™ ,Cd™ , Mn™ %5 FLA AR SR A WL BRHRE 717200 sk Sb Pt AL 5 B 1 ™, LA B NH, OAc B 46 i
T REAR A0 Cd AR o /N2 I T Wt 5 R L, RE A B AR/ N 22 Cd e, 4] Cd g AR )
FER W] Mn /NN Cd WSCHLER AT RE R % A= 78 + BRI RE (R N
2.2.4  N[FIH R ATEE S A R IC A it FH X /N 22 W WS4 14 5% el

it AT R ) Aty RIS ) Y ek ) R L PR P 0, BBtk 25 AR/ N 22 PR RN RS A1 Cd YR B R e
(K 6) . WFRIERH AR, HURAT ORI Ak + A0 B AL 3T 10 2 5 R J 3 {HL /o o 0 ek AR A BT RE Cd ¥k
FERAR, /NAHPRLRY Cd RSB b5 Cd W EE—3, JF H. 3 AL BRIRI Y 22 AN 3 (R B AR T CK.
Jil FE G R BAAIR T /INZ2 R/ AT Cd 1 LB i a0 P A B T I i A 3, 3 ek i R LA KA EE R T R e
o AL BR AN AL S = 5 I 3R T RE AT, X 4 R 8 B e e 25 8 T |32 FH T K AL 3 o 5 94 i A R B
Ak 38.03 me/g" ! F147.85 mg/g' ™ I HE N, X4 A W B e s A P G R SR Tl b I, B T aS
FEMEBFE T AR T R T BB AR . AN T F T PR O B PR S Na,S L0346 -3 Cd i B Rt Ak AL
SR PG -5 5E v P

#6 REMBMER ST RS WX NS R R 1B
Table 6 Cd uptake by wheat as affected by different rates (0.67, 1.34g/kg) of activated carbon and lime

A FERL R AP & TR B T AR & F1/FF Cd i
Treatment Cd conc. in seed Cd content in seed Cd conc. in straw Cd content in straw Cd ratio of
reatment
/(mg/kg) /(ng/4) /(mg/kg) /(ng/ %) seed/ straw
CK 0.125a 2.79a 0.236a 6.99a 0.4
AK2 0.082bec 1.39b 0.102cd 2.58bc 0.54
IR 245 1 0.061c 1.14b 0.111c 2.99b 0.38
FiIR 2+ 2 0.051¢ 0.85b 0.092d 2.66bc 0.32
3 HFie

B S S A K BRIREE BRI R R PR L T PR R ERRE A AL/ INAE X Cd iYW, /1N A2
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R FEAR T R R PR b, Wt P B PR 6 18 A8 5 M R/ N kPR ARG A Cd i JBE R i i | JFCACR Bt A3
RGN, AR AR B BE A R/ N AP RIS AT Cd R BE , i i hin /A2 Xk Cd e, 7 K 3% 1k 7 B
vt FH S RE 5 5 FHARREM /N 22X Cd BYMRISCRT Cd [l FF AL FE 7 | (EDRFE /AT Cd B 2R A i T 6 5 A2 )
BT it AR B RE [R] I A/ NAEAFRLANRS AT R B Cd, TR AR RE B 4 I/ N2 RS AT T Cd B9 i, 20
T Cd RERLR RS o I TR it AL R R AR AR/ N 2 AR A S8R B R B A 214, L P T it A 1 e 20
P AR R Sl 3 R IR T /NP B R B S IR, BRRBE 5 BRRRAR , B K BRIR BE M BRLRR A 3 T
JEC A5, Xof 7N b e 2 AR WA i Y R 2 3 I S 00 L S A P, o e/ 2 PR 50 DR AT 1] e e
RS BA BB AOCR
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