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229 8 mg - kg, KAMBI KL 2N Cd KB EFEHHHESAS DA EMEEL
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Transfer characteristics of cadmium in soil-vegetable-insect food chain. DING Ping'”’,
ZHUANG Ping'*, LI Zhi-an'?, XIA Han-ping'*, TAI Yi-ping'*, LU Huan-ping'?> ('South Chi-
na Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China; >Key Laboratory of
Vegetation Restoration and Management of Degraded Ecosystems, Chinese Academy of Sciences,
Guangzhou 510650, China). -Chin. J. Appl. Ecol. ,2012,23(11) : 3116-3122.

Abstract: Taking two kinds of vegetables ( Brassica rapa and Amaranthus mangostanus) and one
insect species ( Prodenia litura) as test materials, a greenhouse pot experiment was conducted to
study the transfer characteristics of cadmium (Cd) in soil-vegetable-insect food chain and the distri-
bution patters of different Cd chemical forms in the organs of the two vegetables. With the increas-
ing concentration of applied Cd in soil, the biomass of the two vegetables decreased significantly,
while the Cd concentration in the vegetables had a significant increase. The Cd concentration in the
vegetable organs decreased in the order of stem > root > leaf for A. mangostanus, and of stem >
leaf > root for B. rapa. The Cd concentration in P. litura larvae also increased with the increasing
concentration of Cd in soil, and the maximum Cd concentration in the P. litura larvae on B. rapa
and A. mangostanus was 36.7 and 46.3 mg + kg™', respectively. In the feces of the larvae on B.
rapa and A. mangostanus , the Cd concentration was up to 190 and 229.8 mg + kg™", respectively,
suggesting that the most part of Cd absorbed by P. litura larvae was excreted out of their bodies via
feces. In the organs of the two vegetables, NaCl-extractable Cd was the dominant Cd form
(>70% ) , followed by d-H,O- and ethanol-exiractable Cd, while the HAc-extractable Cd (insolu-
ble cadmium phosphate) , HCl-exiractable Cd (insoluble cadmium oxalate) , and residual Cd only
had a very low concentration. Such a present pattern of different Cd forms in vegetable organs could
be conducive to the Cd transfer in the food chain. P. litura could ease Cd poison by excreting large
amount of absorbed Cd via feces, and effectively restrict the transfer of Cd to next trophic level.
Since B. rapa and A. mangostanus could accumulate large amount of Cd in their biomass, the two
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vegetables were suggested not to be planted in highly Cd-contaminated soil.

Key words: food chain; Cd; chemical form; Prodenia litura; bioaccumulation.
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RE S BUR ™ i 22 4z R, 330 0 1 W B A8 S sh i Fl
DARAE T B Cd WEA S B M () B2
WA, Cd TEEWHEh YT R IESZ 2 13 Cd W JE
SHPIFNZE B IR HOKESFE 207 . A TSR
B Bl T3 T 4 JE W B ) T, 38 (Morus alba) )
EHERBUE T Rt ed 78 K 4 (Helix
aspersa ) -H HU ( Chrysocarabus splendens ) 15 i 1 72 )
WFSE RN, BV AE i Cd ok BT Y, F i 4y s,
REEAEIK N Cd W EE, I HAE N4l ) il dU& & i
i AR R Cd L A s AR ( Biomagni-
fication ) 15 I J2 3 Ff JC 2R BOME 73 19 AL & I ELE W)
VRN RV 2 BE A B B TR AR R 3 o T I8 A0 4 DR Y
WG —MEGEEEYE T 2T EDRIRS '
WIREFP 2 BB TR PR BRI OE™ . 7E + -2 R ( Urtica
dioica) -84 ( Cepaea nemoralis) ) 5EMF 53 & B,
WA Cd Bt B SRR I iR - A -
ARG YEERT T 3 B, Cd VR B B 3R R T R
REART'O). ORI, A 6 Cd 7 48 5% - R AU i i

SRR D WA,

T b 4 1) AL IR SRR S BN B B 1Y
BEPE LA T — BRI IMES R . Cd BUSHE )
HE Cd B2 LLIEHLAS RoK 4 Cd IR s UFE e, T
Cd HrrEAEY) P 0y Cd WIHE Z2 M fit 7 TSR S a1 245
AT, CdItEHEY TS T TEZNS RS E
M, & B85 EARRES G Cd T AR H A 4 1k
MR WA ST SR B R AR P 1 B
SIS T FR A e A AR BRI A ) T S Ui
Wbt ( Phytolacca ameriacana ) 16 N 5 Cd FRAE A
Yrrp Cd B 53 2 I Cd ¥R BE SAE W) Fh 2 1) 52
gt SR IA DA WE ST R Cd FEAE A TP fk s
TEAS 53 A0 o3 M HAE B W BE BOAG B R AE. S it AR i
P N TBOG RS Cd W B, IE R PR
[ GRS FE Cd i L - Sie- B e 2 1y % ) 4% Jdh it
i, BIEM/RE AR Cd 78 -5 - L Y5
LB RE L) S ARG IE R 1L P P AR ) 1A 25 43 Cd Ak
SRARHE, R Cd 38 i £ W4 1% 39 11 5 35 30
Y5 NS B AR 3.

1 #HR5EFEZE

1.1 ftahR
111 g e A ok A e ma A bl R 1
HE(0 ~20 cm) , 2T JE3E 1 em i, TR 2) 65 M. HIE
B AL PE . pH A 5.3, A ML & & R 35.2
mg kg & NN 1.47 mg - kg, &= P K 0.34
mg - kg™',Cd &4 0.22 mg - kg™, DTPA 2
Cd >4 0.07 mg - kg™".
112 (g = (R B 35 ot A oA 1E 2% (B I T S
(Amaranthus mangostanus) &ﬁﬁ%d\ F| % ( Brassica
rapa) ,¥IWT T ARG LB FBE. /N E 2208 SE 2
PR Z R R S, A PSR I, T3t Cd HA
i R = LR TN S B X S STy
LAARR , AEA[R) i A i) 28 S e 10
1L 1L3HHKR A RIS ( Prodenia litura) 41 B
TR K. RSO JE B R 49 8533 H ( Lepi-
doptera ) B IKE} ( Noctuidae ) tH 1 4347 0 —Fh/E 9
F W RZ SR YRR,
1.2 5t

K AR, TEAE R AE ) P B 2 i q T
WE—AREN Cd BXT IR AN Cd W EEHR 5 il
10 mg - ke P H3EALBE (43 5kRiEh Cd, . Cdy
FCd,y ) , IFAr AR/ NI SR SR 2 6 A~ Ab FEA
B 3 ANEE (O TR 8 1 R SR RSO
TAEE YRR 3 k%) , 54 45 30 em (L
) x15 em (=) W B SR 2, B e ik - 18 5
kg, FIB BT INA LA 2 M2l CdCl, - 2. 5H,0 FL4f
1) Cd W4 TS, A7 1> H 5 [t A
N.P K JEAE: (NH,),S0,(0.2 g N - kg" +).
Ca(HPO,),H,CaS0,(0.15 g P,0, - kg +) K, S0,
(0.2 g K,0 - kg™' ) MM —EE M 3 45 IR
SIG AR P 7 d SRR RERD 15 d ST, B
R Y 5 Bk, [ 30 d 5 WOk, A 1)
() 55 R AR LA ORRE 58 70% ~85% T /K .
12,1 FRACRERACEE Wl — B 3 AR At
R IR AR DI AL . A A AR
WA BERE ik 2 mm G, PR 30t 100 H i A
FH. R A3 i 3 41,55 1 A AR 2 I R
5 TR B2 % A T-80 “CUkAf ;%5 2 4
SRR ZE e EORZKIE R, B R B ok gk
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JEPREE BT, T 75 CHUARMT PR BTaE 55 3 A
WU YRS REAE T 4 °C vKAR , LA 35 R S0 k.
RSO My AR /D F AR R 43, BT LA 4 i R
Wt o 43, AR A 9 A ZE .

1. 2.2 SRRSO 3 #2547 (A1 em) RHEURK
A R R SR S RUCTE S N IR W 7 L A
FEAAM 5 R . (2621) °C 50% 1R E 12 h/12 h(
K/ B s B A P K R A SR 18 &
(FF£25 45) RILAOR AN . AR L g R AR
WIngEset R b B RS i K . 6 d SR Ik
T35 2 KRB R IR A B, I8 VR T8, sk
[IZAE T 75 CHEAEHET.

1.3 ik

1.3.1Cd &g 4 Cd AEMR A DTPA #2502,
3 Cd A5 I E < 5 100 H G Y £ - 58 5
HNO, : HF : HCIO,(4 : 2 : 1,v : v : v)HE%E4,
SRIGREZR S 25 mL FEIN. MW K B ZE v Cd &Y
DZE .3k 100 B 5 A4 &, A HNO, @ HCIO, (3 -

1,v: v) ARG ERZE 25 mL FH. RIE0R IR %)
1 Cd ERAIAE 5 100 H 55 B9RE S, 25 HNO,
HAETEAE  RFER R 25 mL AF.

1.3.2 Cd fE IR N AL B Cd FERE iR A
(AL 2T A AT e PR 2R A 4R Bk 7 B
212 ¢ WlRB SR T 50 mL B0 9, A
37.5 mL $2HGA], HBGE SR P K G 30 CHHIRR
¥ 18 h,5000xg &5.0> 10 min K & T 150 mL
PR B B A P I 37,5 mLL A R $2 B
30 CHHIEZET 2 h,5000xg B0 10 min, &l |7
W IMASEBGR H A R EAE 2 O IR 4 IRES.O 1
THW 2 150 mL, PIEHEAT F —FBGH A $E . R
FARERE, EELIT 5 FRIGH 2 F RO 1E. 21
RN 1) 80% LI, P B IR EL ALl 1Y
THLEE DA S R ER 25 5 A8 52) B oK 4R UK
BHEAIIREE L E AR BS54 45:3) 1
mol « L GLAN, JBUR K3 R ARG 554)

*F1 #iX11E Cd £2E DTPA RHEEE

2% BEIR , YR AL AE AU RRELAE N I MEV PE T 4 )
WEMREE;5) 0.6 mol - L7 EhMR, #EHUEH R LR, /5 Ul
TERFRIER. A _FIER TR 70 CZET, A
HNO, : HCIO,(3 : 1,v : v){HAEEA, EATA. Irf
58 B R SRR Y Cd S KR
W3 G EE T (FAAS, Cd 0.008 mg « L") II5E.
1.3.3 mEafEl e SR G 3 A~ 1 .3
NEE HMIHER 2 DA 2 MEE 2 MRER
m, IR HAUARIEY) 5 GBWO8303 , A4 S 126
FTFAFRUED) 5 A GBWOT604 , 448U K 4 8 T I A
HEMI R 4 GBW ((E ) 080193. Fx #iE 4 i [0 Wi R 7
96%~ 114% .
1.4 EdEsath

BT 035 F Microsoft excel 2003 & SPSS 18.0
TG4, L LSD TE T Z H I (a =
0.05).

Cd W&t #2453 5 AP B i) 4R, i) AR-
25 i) 220 iv) HE-H ) - g SRS B
By gl 45 8 (mobility index, MI) , IR AEY) & 4
% %I ( bioconcentration factor, BCF)'®'. % 3l 45 %k
MI, , =B B (mg - kg™ ) /A FIWRIE (mg - kg™ ) 5
BEZFL(BCF) = fYH 3R (Z5+01) Cd 49k B
(mg - kg™ ) /3 Cd R (mg - kg™ ) s A H I
8 Cd FEIREE (mg - kg™ ) = (RIREZEY 5+
MR EEx A i) / (R Y R+ A Y ) s R
Bt (mg » plant™ ) = ARV EE xR A= 1 + 25 IR 25
A+ VR R A

HBRE5SM

2.1 AFEAFE+IE Cd 8 RAEKRSS&

1 5, NTEGS R 3% DTPA $2H0E Cd
B (77 % ~82% ) , IR 1M 5 W5 AE 4 R AL s 4.
2.2 N[EAbBEER A

B 1R, PRl gE e 40 o AR W) e 1+ Cd
DT 5 4 T v TR [ 4 BRZH A G, 2H T S 4%

2

Table 1 Concentrations of total and DTPA-extractable Cd in soil (mean+SE, mg - kg™ DM)

Qb F EHE/ N 3R Brassica rapa W BE3% Amaranthus mangostanus

Treatment S5 DTPA $HA Cd D/T St DTPA #5UZ Cd D/T
Total DTPA-extractable (% ) Total DTPA-extractable (% )
(T) Cd (D) (T) Cd (D)

Cd, 0.20=+0.01 0. 08+0. 00 37 0.20=0. 01 0.07+0. 00 32

Cds 4.36+0.09 3.50+0. 07 80 3.96+0. 10 3.05+0. 16 77

Cd,, 8.23+0.47 6.70+0. 22 81 8.29+0. 24 6. 81+0. 04 82

Cdy:0 mg - kg™ Cd; Cds:5 mg - kg™ Cd; Cdyy:10 mg - kg™ Cd. F[F] The same below.
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Fig.1 Dry biomass of two vegetables growing in the Cd con-

taminated soils.

a) fitHE/IN 11 3€ Brassica rapa; b) [BM 553 Amaranthus mangostanus.
Cdy:0 mg - kg™' Cd; Cds:5 mg - kg™ Cd; Cdp:10 mg - kg™ Cd.
MR R T/NASE H Cd, A BRI | B3 430402
Y/ NT/NE SR, BR/ANFSRZESN PR g S A 28 B
() Wy A Bt 2 39 rh Cd IS A BN T S R R
(P<0.05) ;7N R R4 B2+ 5 g 3K T 6 R
{HAb PR TC i 3 22 5. +3% Cd 10 mg - kg "B, /)
FASEAR (25 A o H 6 R0 51 R B T 60. 7%
70.9% F1 61.8% , Wi 3% 41 43 5 F K T 84.0% |
93.3% M185.5%.
2.3 AFEFEEESE g didEt od S

Bl 13T Cd MR BRI TS, /N ISR FIDE AR |
25 M RHEROR g AR FE h ed fr R B BT

(P<0.05) (£ 2). /IR A48 Cd TR/
Uy« U <AR <M <ZE< i 28 ZERI iy Cd i i
F TARER, Ay Cd AR ONARIR N SRR
3.6 ~5.7 ff. wEEAT, KA E Cd &K/ T
<t < B <R <25, SRS RN Z BRI
4.0 ~5. 4 1.
2.4 RFEACFHY) Cd $REUR

NSRRI SR R & 4 Cd IFRIE (£ 3).
PIFPEESE BCF $93 KF 1, O T/ 3, &M
DS Cd $RICR & F/INAISE, T fiemr Cd $ B 5
129. 7 mg - kg" G B =R 37.9 mg - kgfl. AN
P 3 4 i 7R A B ) T (2 35 22 57 (HL 3% Cd $2 1L
T 7EAL BRI 22 5 1 2 (P<0. 05) . RGeS 2
(1) Cd fifi 7 T Hb B354, o/ (s e B4R B i
BT Cd KER /T ER AL 3 1 1 3847
2.5 CdiEEYsEME TR

e E (ML) P - e ab vk 5 R RS R
FRYOK AR M (% 4). b 3% Cd W r T+
1, /INESE ML R, T 03 ML BT
RS, LGS MI 2 R F/NA R (P<0.05). /b
FISRALIY M, o A1 ML, S0 55 F 004, HbEE +
HE Cd MR BE R TS , PIRREE S ML, . SR B0 Se ke
J5 BEAR YRR, RN BESE M, M, 349/ T 1, T AT
VA ML, IR RTF ML,
2.6 BT CdFIEES R

NFISERIESAR 25 it Cd 2B A S =
Bl 137 Cd BV BE R T I R (R 5.386).
FgE X B UL AR IE N Cd W EFED
(>70% ) , ERPRARBUS FERE SN Cd D> (WEHZ
FUNT 1% ). W45 25 B h &b U Cd i =
F/NESE, TR E TGS Cd KT /N, 3
FIEE R4 TEA Cd I R/NIT . E AL > L8+
K> BEER>ER R SRIEAS.

®2 1iE Cd AEXMAMREXERE BRI R RIS Cd BN

Table 2  Effects of Cd treatments on the Cd contents in tissues of two vegetables, corresponding larva and feces ( mean+SE,

mg - kg™ DM)

fi QbR Cd %%t Cd content

Vegetable Treatment #2 Root 2% Stem - Leaf 4h i1 Larva H12% Feces

[ UNEES Cd, 1.070. 14 1.96+0. 03 2. 40+0. 04 0.92x0. 05 3.34+0. 42

Brassica rapa Cds 50. 67+2. 10 104.30+3.25 92.36%1.57 20.79+4.22 120. 50+1. 06
Cd,, 100. 50+7. 12 168. 30=11. 30 160. 70+16. 60 36. 67+2. 50 190. 00=10. 40

B B3 Cd, 3.16£0. 11 3.25+0. 60 2.200. 09 0.800. 13 3.23+0. 10

Amaranthus Cds 162. 80+20. 50 199. 90+13. 70 143.50+8. 73 29.74£2. 47 161.90+11.20

mangostanus Cdyo 278. 60+15. 30 280. 10+11. 70 213.70+9. 48 46.33+6. 24 229.80+14. 10
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Table 3 Cd uptake of two vegetables (mg - plant™)

Kb EitlfE/NA SR Brassica rapa B 3% Amaranthus mangostanus

Treatment BCF PR EAA/EAB BCF PR EAA/EAB

Uptake Uptake

Cd, 10. 99 1.45 14. 46 12.37 3.16 6. 87

Cds 22.08 37.90 11.90 39.35 129.70 11.32

Cdyq 19.79 37.98 10. 00 27.19 35.28 5.23

EAA  #i [#R4) Cd $2IBUE I Extraction amount of aboveground; EAB 1 T/ Cd #2HUE & Extraction amount of belowground.

®4 Cd ERYMEFHEIE

Table 4 Mobility index (MI) of Cd in food chain

Qb FHHE/INAZE Brassica rapa [ B8 3% Amaranthus mangostanus

Treatment i ii iii v \4 i ii iii v v

Cd, 5.25 1.83 1.22 0.38 3.64 15.40 1.03 0. 68 0.36 4.04

Cds 11. 60 2.06 0. 89 0.23 5.80 41.10 1.23 0.72 0.21 5.44

Cd,, 12.20 1. 67 0. 95 0.23 5.18 33.60 1.01 0.76 0.22 4.96

i :t-# Soil-root; ii :#2-Z% Root-stem; iii : Z5-M Stem-leaf; iV :M}-H Leaf-larva; v ; H-H 3§ Larva-feces.

x5 MEFRR.EMHPCAELERESHEE

Table 5 Cd chemical fractions of Brassica rapa in roots, stems and leaves (mg - kg™ FM)

A Ab3 Cd &t Cd content

Tissue Treatment F(i) F(ii) F(iii) F(iv) F(v) F(vi)

R Root Cds 0.1420.03 (2.5)  1.06+0.27 (18.7) 4.3420.48 (76.4)  0.09+0.01 (1.5)  0.021£0.004 (0.4) 0.025+0.002 (0.44)
Cdyo 0.2120.03 (2.0)  1.61+0.30 (15.7) 8.22+0.39 (79.9)  0.19+0.01 (1.9)  0.026+0.001 (0.3) 0.025+0.001 (0.24)

2% Stem Cds 0.18+0.01 (4.1)  0.89+0.07 (20.5) 3.15+0.43 (72.3)  0.10+0.02 (2.4)  0.010+0.005 (0.2) 0.022+0.005 (0.51)
Cd,o 0.50+0.03 (6.1)  1.40+0.23 (16.9) 5.91+0.17 (71.6)  0.38+0.06 (4.7)  0.038+0.002 (0.5) 0.020+0.003 (0.24)

I Leaf Cd 0.250.06 (3.2)  1.4320.22 (18.3) 5.7620.15 (73.6)  0.37+0.14 (4.7)  0.015£0.003 (0.2) 0.008+0.001 (0.10)
Cdy, 0.50+0.04 (4.6)  1.92+0.05 (17.9) 7.58+0.26 (70.7)  0.71+0.03 (6.6) 0.014£0.001 (0.1) 0.012+0.001 (0.11)

F(i) :80% L BRI Extracted by 80% ethanol; F(ii) ;d-H,0 $#EZS Extracted by deionized water; F(iii) :1 mol - L' NaCl #2IZ Extracted by 1 mol + L=' NaCl;
F(iv) :2% BEFRIEIUS Extracted by 2% acetic acid; F(v): 0.6 mol - L™" HCl #2HA Extracted by 0.6 mol + L™ HCI; F(vi) : 574 Residual form. 35577 k%3

B2 SRR E (% )

R6 VIR . E M CAdUERSHEE

Number in the bracket was the percentage of the chemical fraction to total Cd content. [i] The same below.

Table 6 Cd chemical fractions of Amaranthus mangostanus in roots, stems and leaves (mg - kg™ FM)

fEiZia Qb P Cd &1 Cd content

Tissue Treatment F(i) F(ii) F(iii) F(iv) F(v) F(vi)

R Root Cd; 0.43+0.07 (3.5) 1.88£0.29 (15.4) 9.70£0.92 (79.7)  0.12+0.03 (1.0)  0.025£0.004 (0.2) 0.022+0.003 (0.18)
Cdyg 1.020. 18 (4.3) 3.96:0.28 (16.8) 18.11£1.40 (76.7)  0.480.06 (2.0)  0.017:0.006 (0.1) 0.025:0.003 (0.11)

24 Stem Cd 0.32+0.03 (2.3) 1.01£0.24 (7.2) 12.52+0.05 (89.0) 0.18+0.04 (1.3) 0.019+0.004 (0.1) 0.018+0.005 (0.13)
Cdy, 0.68+0.04 (3.2) 1.84£0.09 (8.6) 18.00+0.90 (83.8) 0.86+0.04 (4.0)  0.055+0.005 (0.3) 0.033+0.003 (0.15)

I Leaf Cds 0.73+0.12 (4.7) 1.71£0.39 (11.0) 12.22+0.06 (78.9)  0.81+0.02 (5.2) 0.017+0.001 (0.1) 0.012+0.002 (0.08)
Cdy, 0.9320.02 (3.5) 2.2820.41 (8.6)  22.54x0.11 (85.1)  0.69+0.07 (2.6)  0.037z0.016 (0.1) 0.012:0.001 (0.04)

3 it w B —F 2% B ( Amaranthus hybridus ) F1—Fp 21 %5 ( A.

3.1 LJE Cd ARBEXS SRS AP b Cd & i B 520

At SR S AR P %) B i TP P EE AR
IS CASTRI R S W% 4 1 A R B i 22
S0 RIS P AR S A Y R - Cd R
F18 P T i 2 AR, R B g X Cd YT B2 PR A5, (H
X PG RS g Cd A%Fﬁ%ﬂ%&#ﬂ Cd Ab 3k
JEERY T e T 2 T, SRR Cd i R T Ik
280 mg - kg™ (£ 2). Chunilall 4>V 58 & B, DA}

A2V R W FAE BB I SE ( Brassica campestris) &
4 Cd WBE 1 = TENEE ST 32 (B, juncea) . R 56 H
75 e 38 N TR Cd, e Cd i Rk s e
(>70% ) (W AE—EBFE BN T B3R Cd 1) &
2, NTTINEE T Cd X5k 3 A6 4 2 ) 5 .
PR ZE X Cd i RRRRE T — R
Ry ARSZES I AN AR X B 4 8 AR IR
BrBE/E ) SR Sun 261 MBI 5T SR 0, AL 1
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M Cd BN M <ZE < AR /N SER T
Cd i B F AT 22 W SEARER Cd & &t W fI%
TEEEB(FR2) , XA TR L35 5 4 Cd, b
R Cd MR B T I R —
NG NSRRGSR AL FRZ M 1B Cd e Y
KF 100 mg - kg™, XFFA S MY O FE. HE
PIRP B SEER P 52 Cd ¥5 Y35 F ™ AR 1E , OF
HPIRPER 2 45 R B BCF Yk KT 1, Bk 3 £ 1
Cd & A RN AT & &R 43, i AE Cd 15 3% +
T b AR 03X R g S AN TR .
3.2 Cd I EWEE L RRIE

PR MI KT 1, 3% H Cd, A1 Cd, AbHE
HHESE ML, BERF/NEF(P<0.05) , UL/
SERE S AR AR XT Cd A7 B0 ) & AR, HLE R
HRHS ) & SR AE FH S o, M Cd & i 5
Cd WA RLEA ™ AR 1 18 DTPA HEBUS 5
F(>77% ) , AR T L8 Cd i h . A
SR Mg AT MLy, PIBE R F SR (R 4) , RIVNEA SR
T K Cd b RS 0. Cd 7E B R S
MAL2EIE S A B, /N SR 2 B TR IR IS Cd
JIT i LA v S i S AN ER U Cd BT H
BRI, R/ AREA R E T Cd B 5 10 T —% %
B /N RO SE ML, ¥I/8F 1, H MR B R
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