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Cd Content Characterlstlcs and Ecological R1sk Assessment of Paddy Sml in
High Cadmium Anomaly Area of Guangxi '

F

SONG Bo' WANG Fo- -peng' , ZHOU Lang 4’IWU Yong , PANG Rui' CHEN Tong bln fre——
(1. College of EnVlronmentdl Science andEngineering, Culhn University of Techholog"y, Guilin 541004 China; 2. College of Earth
Scienees, Gulhn Unlversny of Technology ; Guihn 5410d4 China) ¢ F

Absts,act 'To mvestlgate the levels of heayy metal Cd in paddy goils'in high cadmium dnomdly areas in Guangxi, and to assess their
potential ecologlcgl risks to'the environment. Through -prehmlnaly screening and detailed investigation, 912 pieces of soil samples from
high-tadmiitm abnormal area were collected in multiple Patches to determine the soil Cd content. The single-factor pollution index
method and potential risk index method were used to control the Cd pollution degree of paddy soil. Potential risks were evaluated. The
results showed that: (D The average Cd values of natural soil, paddy soil, and dryland soil in the initial screening were 0. 915, 0. 591,
and 0. 593 mg-kg ™', respectively. @ In the detailed investigation, the soil pH is 4. 6-8.7, which is between acidic and weakly
alkaline. If the Soil Environmental Quality Standard ( GB 15618-2018) is used as the evaluation standard, the Cd of the soil sample in
Pingguo County, Tiandong County, Long’an County, and Liucheng County is seriously exceeded, and the soil sample in the paddy field
of Rongshui Country is not polluted. Based on the soil baseline value, the Cd in the soil samples of Tiandong County, Liucheng
County, and Rongshui County were non-polluting. In the paddy soils of Tianyang County, Pingguo County, Tianxian County, Daxin
County, Long’an County, and Rong’an County, the proportion of Cd in mild to moderate pollution was 4.2% , 3. 7% , 14.9% , 2. 6% ,
7.1% , and 1.4% , respectively. @ Cd in paddy soils of nine counties and cities presents different levels of potential ecological risks.
The soil Cd of some paddy fields in Tiandeng County, Daxin County, and Long’an County was at a high ecological risk ratio of 4. 3% ,
2.6% , and 2. 4% . The soil Cd of Tianyang County, Pingguo County, Rong’an County, and Liucheng County was medium-Middle and
high potential risks. Tiandong County and Rongshui County are at low potential ecological risks. In conclusion, the overall Cd in the
paddy soil of the study area is high, which may affect the safe planting of rice in the long-term. It will eventually pose a health threat
to local residents and should be taken care of. It is recommended to carry out research on soil cadmium bioavailability and rice
cadmium accumulation in the study area in order to assess its ecological risk and health risk more scientifically and reasonably.

Key words: high cadmium anomaly area; paddy field soil; ecological risk; Guangxi
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Distribution of Cd content in different types of soil
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VERE REOCRE , RIGEER Y 2 A s, R B AN [H]
AL Cd HFRMNES REER, MR R
BREHTREERZSRY, asZBEARBE
B, PRI B AR R W B F L el 5
BIREER.

AR NS, AKX L cd L (E
9 1.069 mg-kg ™", J&)TPHPHVLIEL 4 Cd T R
0.56 mg-kg 'Y 1.9 fif, ZWE & T 76 L8 Cd
FEAH 0. 267 mg-kg ', DA - IEIREE AR )
(GB 15618-2018 ) H 4 FH 1 5 Y JXUBS: 7 12 (i Hh 7K
+ 8¢ Cd FrERAAREE (0. 3 mg-kg ™) MK, 4%
HEZK H 3 Cd JURTME R RN, AR Bl 43
Cd N3 N, MIEH(>0.6 mg-kg™) |
FFE (0.3 ~0.6 mg-kg_l) R ( <0.3 mg"kg_l).
HuAR TG R M X S R KL el

R M B cd A B TR KR, I
JB TR AT PGS AG A B B AR
fOF 2 B DU T P DR K BB Cd B A
REFE BITRAR, W43 B IEHA X 0. 36 BF5E IX
JK 45 Cd JLATEIME 5 0. 708 mg-kg ™', K THTIL
AR i H B 5 A5 5 M X b cd & B (0.96
mg-kg '),

TEH RS, MR A E i G R AR it
TR T 1308, PR IR — DR A 308 ) 3 4 R
B, E7E B X 4 B T A 4R 8 Cd
PrREE T T TR K K s cd i,
AT AL 1 oK - B AE R A AR KR, /KRS
5 TR 3D Cd, MK T cd B R R
T 48 148 Cd SRl ; 353 b — 503 Bl
SR 4 Cd Fr EERTOK H R HE Cd ik, _PFAE 2 h
TFAERKSE BT R A (K 1 98 S RE AR L Dg 1
F. BT 7 s D BRI K BT Cd A PAOK -

4
i

£3 TRASHLHELE Cd SREAGIEE -

Table 3 Basic/statistical characteristics of Cd content in different cadnties and cities

A

g, o pengies. S

— . L/ 7 F A Ty i yr '
e Aden) AR il A ey | O o - ERREC
e | /mgrlel A -1 4 -1 = a
- il o 7/mg-kg /mg-kg =
= | . , J il r '] o = 5 -
I 5 RS 3 3.909 £ 10. 53 47,249 £3.312 677010 243) = ] -0.075 " = 0. 45
- 7K 5 72 0. 167 44.398% | 0.754 +1.093 0,424(1.482) 3.919 2.265 1.44
] i d T 4 7 rt
' ES"’T% K 4 77 0. 1410~0.851 “  0.343+0.096  0.331(1.122) 9.583 1.929 0.27
i “ = 4 L
T A Y 12 0.143 ~5.933 _1c#%6 + 1. 567 0.852(1.599) 2. 446 1.737 1.09
TN ke 108 0.453 ~4.945 1.464:0.898  1.254(1.266) 2.290 1.559 0. 61
X;Tﬁ AR +I% 7 0.204 ~15.28 4.159 +6. 147 1.237(2. 140) 0.421 1.417 1.47
- 7K FH - 458 47 0.412 ~6. 585 1.726 + 1. 462 1.351(1.331) 3.384 1.994 0.84
- P/ 6 1.624 ~2.975 2.290 +0. 504 2.244(1.100)  -0.977 0.312 0.22
- 7K FH - 4 38 0.932 ~6.016 1.852 +0. 941 1.695(1.189) 9.610 2.631 0.50
- FI9R 1 0% 8 0.219 ~6. 587 1.987 +2.313 1.045(1.716) 1.153 1.440 1.16
7K FH - 45 85 0.291 ~7. 893 1.277 +1.376 0.905(1.386) 8.043 2. 666 1.07
- 9K 3% 8 0.071 ~5.818 1.276 +2.177 0.329(2. 066) 2.115 1.771 1.71
7K FH - 45 133 0.179 ~2. 599 0.837 £0. 481 0.693(1.325)  -0.188 0.531 0.57
ik £ 7K 4 21 0.163 ~0.338 0.236 £0. 050 0.231(1.099)  —0.884 0.157 0.21
— P 4 0.263 ~7. 091 2.665 £3.026 1.499(1.798) 3.169 1.696 1.13
) .
7K F 35 70 0.078 ~4.757 0.993 +1.080 0.501(1.689) 0. 490 1.087 1.08
2t P18k 145 48 0.071 ~15. 28 2.469 +3.229 1.069(1. 846) 5.114 2.116 1.30
" 7K F 35 651 0. 078 ~7. 893 1.052 +1.043 0.708(1.471) 7.586 2.347 0.99
AL R pH VS 4.6 ~8.7, AL TRRME M Cd BARRTE 68% F1 60% 747, o 4 IX 1+

s a2 18], 25 DL HE A8 T R BR ) (GB
15618-2018 ) Hfe A1 15 YL XU i e (B A PPN AR i
R 4. WE TR KRR A KRR
For B B2 BRI EL A K -3 e Cd A9 B bR
R, R E PR REREMAH A+
HE Cd BBFRRIE 95% LA I, B2 B AR E K H +

Cd AR, W] RS 0% X I 18 pH i 92 1 i A%
), RIS, HIEPRIMFEE 5 T EE
TEALERS 3 Ab T rh b X3y FBH B | AR B R 22
B33 Cd SEHEBFR R 20. 8% . 3.9% 1 38. 6% ;
ALK ELAY T8 Cd St TRELUT, oI5 YA
RLOBMARE , TERAE XHRAE 651 UK R
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B 40 %

A ARYEASTE] pH VBN R 2 [ ARTE, FEAH
Cd BIHEFRRIE S T 56.8% . A] WL 74 5 48 5 IX.
WK H L3 Cd #br &, fEal 2R E . K

SEEL OB B | B 2 B LA R DO Y
v, K PRI i AN AR, RN R 2 R B
RV, AR RK RS SRR .

*4 KHELTECABFENER"

Table 4  Evaluation results of Cd exceeding standard in paddy soil

o . B GEEAR O e
HR X pH L pH=5.5 5.5<pH=<6.5  6.5<pH<7.5 pH>7.5 R/ %
FH FH-E 5.6~7.3 — 46(5) 26(10) — 20. 8
HAE 5.7~7.3 — 31(3) 46(1) — 3.9
PR 4.6~7.9 7(7) 14(14) 75(75) 12(8) 96.3
KER 5.3~7.2 1(1) 9(9) 37(35) — 95.7
K& 6.1~7.9 — 1(1) 25(25) 12(12) 100
7= 5.9~7.7 — 23(22) 58(35) 4(1) 68.2
M 6.1~8.7 — 21(6) 66(36) 46(37) 59.4
bk 2 6.2~8.0 — 5(0) 13(0) 3(0) 0
il B 5.1~8.1 11(0) 30(4) 19(15) 10(8) 38.6
&1t 4.6 ~8.7 19(8) 180(64) 365(232) 87(66) 56. 8

1) ( IEFRITBTRARIE) (GB 15618-2018) e ML T Je MU Gt e . 24 pH<5. 5 B, BRGEMH ] 0.3 mg-kg™'; 295.5 <pH<6. 5 I HE(E N
0.4 mg-kg™'; 2 6.5 <pH<7.5H, BEMB 0.6 mg-kg™'; 24 pH >7.5 Bf, FREE N 0.8 mg-kg™" [~ il . N o

SRT 1 B KT - Cd 5 B R (5
A X Cd 15 (000 25, 27 1 L HEPR B R
#E) (GB 15618-2018) 112 HHEG YL AYIFHrbnife, &
WAL | A T I 7 5 (R A
SN TR bR e, TR
BARRH X EVEC 2675 YAl b A
B N RTHIELR 07T V7 4 e S AR ]
H iy B W B . J & J

WL &S0, e LR A 3. 642 mg-kg ™.
SR AL DH 15 Y B Aok A SR [R) BT X Rk
T8 Cd T Qg aE R, BARILER 5. TN AR D
TN, TR XSRS RE R KO AL
B EHERE S P Cd A TR TS e i LB ik B T
3.7% . 14.9% . 2.6% F15.9% . X 4 HAid R4
B+ 805 b S Bl s, AL B — A
TR AL T BTG Y 5 JE T R X Y BH LA
fil g B4 B 5 Cd 3k B0 5 5 G 1 H ) 43 S ok
4.2% M 1.4% ; HARE | Wi A Fnmh K 2 4 5
Cd ¥ib PR YR, BARRE, MEEXILE 21
AR Cd A TR BTG G BT LB 3. 2% ;
P IX 96. 8% 1Y) 1 3EAE &S Cd Ak TIoi5 YLtk
MR GERER, ) PIRHEEESE Cd
FIHE BRI T 75% 10, R RE AR )T PG P TR 48k
72.9% HHERE S0P Cd SRS TP A R
EY. A TFRESY XA MRMNE, =8
MLy A H 3 Cd RN 100% , 42.22%
0 Ak o B VS YRS 5 SO R Cd A
HHPRRIAR T 74.519% . el W, d HRK

K 9 CA A RS X O SR

-

%5 | KELHSETEMEMETNER
Table 5 {Evaluation result of single factor pblluti;i-)‘ﬁ

in“déx'rhelhod in paddy soil

o Vo MEGEE)  e

AT T P4 1<P<2 24P/3 ..
W VR REER. bR g
HBHE S 572 £69(95.8) 3(4.2) . -1
Mg ..'f:77 “%7(100) — -
FHEE L 108 104(96.3)  4(3.7) ir
RAEH 47 40(85.1)  7(14.9) —
KA 38 37(97.4) 1(2.6) —
Wi B 85 79(92.9) 5(5.9) 1(1.2)
M L 133 133(100) — —
Rk B 21 21(100) — —
filidz B 70 69(98.6) 1(1.4) —
it 651 629(96.6)  21(3.2) 1(0.2)

BRI R S R T L Cd R AR, W
B |k g R E AL

g bRTg, DL SR HEAE P bn ife, 153110k
FT 88 Cd 35 G B9 R B2 B0 g T LA R RE R A D
RPN A, X W IE Ul 1 R B o
HAa R, H T R RO 3 Cd & R
S, FECESEPAR AR g, R BAT AR
IFBEA FEXAS R ML X B 5 8 R4 T DX 5, 5 R
Gi— BV bR, RS R DL i R B 5T IX IS Y
Cd T3R5 AL, 7625 i85 1 i o e . it
BRI OGN R R, SRTE & BEAY - SRR AH AT
T YA U BE RS B LS M S T 5 IX 3 Cd (975
Jefig L.
2.3 PRARXIKH AT Cd WAL SIS PP

R A XK T 5 Cd W AE 2R S XU PPARY
WA 6. MRS A MR HE XL (E) B LT E{E R/l
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L BR T RO B i A S XS R R 40 DL, HAH
GWAEADRRSN, e Bk HE 5 cd ¥k
TRV A AR A XU, DB RORr B 38 Cd 5 LA ™
&, KRR T HE B TAS RN, #
i — AN E BT K 3 Cd e AR S K
B e85 G R T LU R T e i X R A
8= N TR = ¥ 1| o S N S 157w 2 e = R 2 S A
FrAe (E) KT 160, HA RS AERE:, [Ex 3
AN B A A T A - R A R AE XU 1Y L
B4 9K 2 T 31.9% | 55.3% . 23.1% ; HIFHH:

SR EL AR 2z LA AR R A 2 KU 1) A5 53531 R
83.3% . 63.9% . 62.9% ; H A E A /K B K H £
% Cd B TAOEEABKE (E <40), H 11
AN TR A HE B Ly, BEORE, X
76. 3% 7K H A A 50 Ak T 0 78 AR 28 KU 3
W, R R RE | RER . KR B%
SURN Rl 2 LR B 7K B - S8 S A 3 1 SR
TERUS, BRI, B3 Cd & 3 = A0 RR R
M AT e B AR 7™ b /K R 28 4 [ R R 22— 20
5 ICTE.

F6 JKHELIHE CAEBEESNEIEH
Table 6 Potential ecological risk index of Cd in paddy soil

EENEIER(E) AL/ % )
REX i et e TR g s P 2
E AR U ey R R o e
MRS 470~123.5 2017 1191 60(83.3) 4(5.6) 8(11.1) — o
MAE  3.95-23.87  9.621  9.291 77(100) — —r — ~ g
FHRHE 12.72-138.8 4107 35.19 69(63.9) 29(26.9) "10(9.2) — =4
KAE 11.55~184.8  48.45  37.91 30(63.8) 10(21.3) 5€10.6) 2(4.3) /o —
K 26.15~168.8  51.97  47.57 16(#2. 1) 18(47.4) ' B7.9) & 1(2.6) JF #—"
B2 E 818 ~221.5 35.83 25.39 64(75.3) 12(14.9) L 7(8. 2)| 2(2.4) ! “_T,"' =
MIE  5.03~72.95  23.51 19. 45 116(87.2) 17(12.8) ~ — ol =
MkB  4.57-947 | 6619 e dml  D1(i0f) — s = A — 2.
MEL | 2.194133.5) 2787 1406 /) fedie2 gy 2(31.4) & S #5.7) — -
Git |1 21942018 29.52 19/87 4/ [467.¢76.3) 112(17.2)  / 31(5,7) 5(0.8) =
r—~I 5 v o 4 b " 5
3T 3 J“' Ay JFRAIG T IS R RTEE IR A NI AT 1
(2 N T | IR R R AR TP T
3.1 ) R A Tk | R RR S R | kK
IR T B X, IR MRt PR R SROT R AR RE ) 5 K
FRRAF R AR, M XA R TSRS R RS SR SRR, DR T IS A 2y

B ORI R EXEUR)Z M -, HHE
HAS, FRE BLAFRET=8%, Kk,
RAFE | ROKE | B8 BIRE A TR AR AR R
AIBFR. =8 F o T E IR AR A R YR
FUE, V6405 ) LT £ i AR B 19 £k R0 20 b AH ik o
o B AHREE A 3 TEIX BT R, TR X
SR LA EL T A A VI A R L - R
WAL WO DU 32 S DARR IR R A o . TR R A A
Wi XA i R v, BRI SR kT TR Y - 4
Cd S, s 500 it os K A iRk &
AR A RE MR I Cd S am THER A
YT, KU TIE Cd & B2 S (B 1)
. 2R RS AE TP R T TR K R Rl
DAY L rh Cd & A e, X ST IX
WA AR RIBR R A A G, Cd TERIR LA h & &=
iLF] 0. 567 mg-kg '

e g R, B Bl AR L3 Cd
FR I RART K 3 od RN, 5% b

(it o ma R 20 AR A R R, Aol BiEAR X 4
Berh 4 BB AR B YL T P AR I it
SREER, 2000 ~2008 4, 4= X AR AR S il i AR
625. 86 J7 hm® T F&%E] 569. 56 J5 hm®, 1Ak AE it FH
(Il Hid 157,76 J7 ¢ BB T 222.58 Jit, B
S F% ol T AR AT it FH o (9T 40E) F 252 kg~ hm 2340
#) 391 kg-hm *, FFIGHEK 6. 89% 5 & 24 B ] A1
i 6. 62 kg-hm ™2 #4451 8. 46 kg-hm 21",
FESEBRE A, —m AR E A AL 80kg 4. K
Wi S E B AR, JCEERE R4 Ak 4 b
4 REECRAECR. S Ah, sk p AR
o R SRR TG0, i 9 G T TG PR 5
FHCE G R TE G BARAEY R, DA TN 4 R
PfaF. Lf Bk, hFEIXOK H -3 Cd &
NS I e v N RS N NS S B OB
Al
3.2 HRTG YA

i I X R S XK R Cd A iR TR A
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L 40 %

L
&

Mr, AZIKH LI Cd 5538 b e s, R
8 ORER KRS BELE MIMEEChEL. R
FHVEAE AR A8 AR 48 B0k 15 2045 > i K B -3 Cd
MITETEAE S XS R 2L, BR T HUR B ALK B A7k i
+ 48 Cd A FARE A AR SR AN, e Bk £
e cd W EA - -m IR TR AE S R, B
DT HEWT, AR XOKH LErhE LS Cd R
1 R

1 B 4 JE AT DL ) 2 R B R IR R R,
I DL LS AR B R AR R | 2 i % e AR T
R, Hohk s i R SR AREA
Cd W EZORIE. T E 4 8 vld o R AEY) - A
ARG BRTA, MU X A A i B 4 s ™ 2
ABFE I A X LKA FIE R F, KRS T8
M €A™ KT R VGRS X AR 4 0 32 B AR b
JOT 1 T 5 5 M A sy ek N IS Bl 52 e e - HEOK AR
o Cd R =

KT HRTLUE Y, T2 A AR BT m 1 5
RN S ARG S, 3 Cd B {E AR
H ST G Jm A R SCAR i, AR B XK A
Cd &g T REMKFS Cd &FEREMO.2
mg-kg ™', AISCHIFSE R B — RO L MR i 8 B 05
£ AR R ey = )i cF 128 VI E R Ol 4 RN 3
BTN B A A ARV AT R, T
PR S FE RS K H A Cd a3 FLAE 0,024 ~
2.46 mg-kg ™', RREHYHMFORMESE Cd {8
FEAUR: THQ (R T 1, BIE FHRERATAE— 2 i fid B
JRURSE 5 K0S VAR A X T PG AR P A R PR i
R G YT R Ph Al Cd, HhE 48 Cd
(O fE /5 (HQ) B4 0. 5829 5 SR ANIRSE ' %)™ V4 pig
FHABFTE AL, Cd i KA B R AERT (HQ) A
2.21. RERHSAEAE— & BB e KUK, PR i — 2
TFRVZ XK A Cd otk i 2 | 3 FEREIN A (i
R XU DA i

=

7 ESSHELEAECAEE) | 3 'y 4
| 4
#Fable 7 Soil-rice Cd content in parts of Guangxi <
5iH % v i Cd“/mg'kg’l W i ]kfﬁ' Cd/mg-kg L= i
- “ Vi) = Bl | g Cu HET) ]
. SZemrii ) ;;;—r. g&lf' 4.08 = b. 1}~0;‘--2i5 0.24 !
SARE T RS [ Rl 0 W A 0.80 / — £ 0.07
4 R ) s Lss /o ol 070025 *
3 ) 7 10. 66 H0J0 0.78 | 0.05 ~0.07 0.06 MF
{ o M6 e B2 ) " 0.2 ~133 .J 0.53 ' —\ 0.29
' 2 [P ] 1. 434 33 =" 47 — n.d. ~6.37 —

1)L #e SC A9 hAHHE

AN T TR AT LA, TR SR MR
W RS B ARSI, R Cd A R
KRR Cd B I B T 80— Bk, B - cd 4
BB KRS Cd o W r0 S 3. m T, H
%t IR Cd RIS AR SE 4 i R Cd i
ThoksE. ABFSTRM, F7E T R A A e
AR IR FARE H O R ERIE B
H2, TAIR B, (HR R A 0 H G4 A R
7, 205 A TR [ B 2 08T 5 R B, 3
ARG HHE Cd B9 75 YL STH A 25 KU VT 45
JERET A Cd R TIEN Y, TAFSY R,
TR 4B 0 2 MR R R LUE L A
L L B AT ARG | IR 5 TC 2R R R
FAEAE T 25 DA R AR 45 3R IV R B e, AT
SEHTA T 4 I8 TC 28X PR BRI SR R i
3.3 ARpE—HRNE

PP TR R S X R WA TE R ST,
VR HTRE A2 10 393 S K T 408, PR T -
W R e T KRR A AR Ao bE. R, V3 —

AT R X Z AR RE PR A X sk P KRS Cd R R A,
FEFF AR A AR BFAk. 1T LA SR A A PR
“ R BIBESE B T 0 X K RS 7 XIS R T Y
5%, B454 14 pH, SOM |, CEC 253k i, 1
FZ AT A K Cd & p B AL, ot
T D DX 88022 1T 2555V A 9 BRI 0 ) /KRS o o
URER, PR 7 i e G A PR R A .

MR L EEES R XKk T od SR
G, AR BT K 3 Cd $ BAT R R R B A
TR AR, R 1 o) v 8 5 i XK 48 Cd
ABPRIG S T BE A, nl i o s o = il
FHPR B LAFAR 38 Cd AR A Rk, wsib 3%
o Cd ARVEMIER ki, DOTFEAR 8 Cd 1
TR A 25 AU B ARIE K G 1) 2 4 A 7.

4 it

(1) WL A b, AR LS Cd S 2
54 0.915 mg-kg ™", & P4+ Cd 5515 0. 267
mg-kg 3.4 f5. DISLERAE (3. 841 mg-kg ) TEN
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KW, TP RS XK H 3 Cd 2

R AR A S KR AN 2451

Frife, 7K H 3R IR AR50 R 2. 83%
M3.33% . ZMSTREAR TG, M IS BT —
SE 155 B AVIRIL.

) TR A X llrp, PR B REE D K
BB E M B K 3 cd JLATEIE KT 0.6
mg-kg ™', AERXE; HHE  HARB MG 2+
¥ Cd JUTTHEMEAN T 0.3 ~0.6 mg-kg ' ZIF], J&T
e X ek, Bk B cd &K, S 0.231
mg-kg ™", JE TR K.

(@ﬁﬁi%mi%pH TR R 55 B 1 =2
], DA RHERREE BT & A5 i) (GB 15618-2018 ) &
Hby - ¥ G KR T S A A, 9 A BT 2R
B ORER O R | B BRI EL K H 14 Cd
FEAGEBER . DR S bR iEis FH B N s
PFRBOTM4E F o FARE | A0 B R K 1+ 1
Fe S Cd IS Yok MEE | SRR E | K%
=N =N %?%ﬂﬂﬁ%%ﬁ*ﬁi%tdi
??r¢rﬁm,ﬂ¢%%%ﬂﬂﬁ%mﬁi%
Cd V5 L4 ™ .

(MmﬁE9A%mmmi%$Cd$ﬂKﬂ

Méf$uﬂh E?%ﬂﬂi% i%
(ﬂ&?ﬁﬁfﬁuﬂ& FH BH £ %% Wﬁ%

ﬂﬂﬁ%ﬁﬁiﬁ@&%&ﬁ*¢mﬁﬁfiu

JTRAF b A e SO 9
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