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Differences in cadmium accumulation and

translocation among different ratoon rice varieties

YUAN Shuai, JIANG Yanfang, CHEN Jiwang, CHEN Pingping, ZHANG Guilian, ZHOU Wenxin, YI Zhenxie"

(College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract:Using eight ratoon rice varieties, Xiangzaoxian 45(V1), Yliangyou 911(V2), Hengliangyou Jinnongsimiao
(V3), Yongyou 4149(V4), Yliangyou 9918(V5), Fengliangyou 464(V6), Longliangyou 1988(V7) and Liangyou 121
(V8) as materials, a field experiment was carried out in 2021 to compare the differences in yield and Cd absorption,
translocation and accumulation characteristics among the 8 different ratoon rice varieties. The results showed that V5
had the highest yield in both the first and ratoon crops, with actual yields of 6.81 t/hm? and 5.62 t/hm?, respectively. The
main factor affecting yield was the number of grains per ear. V3 showed the highest Cd content in brown rice of the first
and ratoon crops, followed by V3, V5, V1, V6, V8, V7, V2 and V4. The main reason was that there were significant
differences in Cd bioaccumulation factors among varieties. In the first crop, except for V3 and V5, the Cd content of
brown rice of other varieties was lower than 0.2 mg/kg; in the ratoon crop, the Cd content of brown rice of V2, V4, V7,
and V8 was lower than 0.2 mg/kg. The Cd accumulation in the rice panicle in the first and ratoon crops was higher in

V3 and V5, and lower in V2 and V4. The results of correlation analysis showed that the Cd content in brown rice and
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the Cd accumulation in the panicle were extremely significantly positively correlated with the Cd content in various

organs of the plant(roots, stems, leaves and stubble) and the Cd bioaccumulation factors of brown rice, but were not

significantly correlated with the Cd translocation factors of various organs. In addition, the Cd content of brown rice in

the first crop of each variety was lower than that in the ratoon crop. The Cd accumulation in the panicle of V3, V5 and

V6 was significantly higher in the first crop than that in the ratoon crop, while the other varieties was on the contrary.

Taking into account the rice yield and Cd content in brown rice, Yongyou 4149(V4) is a variety with a lower risk of

exceeding the Cd standard for rice fields contaminated with Cd.

Keywords: ratoon rice; first cropping season; ratoon cropping season; cadmium; bioaccumulation factor
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1 MRER*E
1.1 #R

B F AR A A AL AN, 2 B A R 455
(V). YPIEOLI1(V2). TEPIIEAAR L2 (V3). ML
4149(V4). YHETE9918(V5). KMfL464(V6). FEF
T 1988(VT)FIHI121(VS).
1.2 RIEEIT

T 2021 4= 75 1 w44 A PH B 7Y O 4 A AR A
(111°37°E, 26°97N)iHf TR it X+ 33Eh2 135,
P 3pH R 637, HIERITE 045 mgke, H
PLUBT AR A P R R0 24.53 . 141,
0.59. 9.45 g/kg, IR ARWE. HHB . ARUR
OB IN158.23, 33.21, 14898, 0.17 mgkg. LI
SR AR AL A AL, SR AIBENLIX i 5 it
BATRISRER, FR2440NX ., B/ NXE R
30m?, HIEEME, F3IH20H#ER, 4H26HH,
FF3 ~ ARRFEARTE, 177CHE 20 emx20 cm, ZH—

RV
SLABREAE 5 %E . SkZERAEE 600 kg/hm?,

AR R S IRAEENN  P2Os  KoOJF i FEoA22 8 & 12),
FERR 5 565 S TRt PR K (7% H46.4%)190 kg/hm? F/E
LT % TLZRHIRT10 dii /R 150 kg/hm?,
SLBIRIE H2 KM IR 2150 kg/hm? |, EALH(FTK0
60.0%)60 kg/hm?, 3kZE A THCE], FAMER 35S em.

AR R EAE B IR, HERSRETER
IR AEE 0 (https://www.ricedata.cn/variety/) .
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Table 1 Information related to different ratoon rice varieties

KEGLR FAR ““(j_ff)/d it e P
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HEAI45 5 (V1) FHE903(Q). WitHs04(3) 106 AT E HLKFE WHHE2007002 ARG A VR FRE Rl
YHIHE911(V2) Y58S(Q). BIRI11(D) 142 HBFERZSOKRE  FE#RE20216023 KIT _FHE—ZrhiEfiid

AP AR L2 (V) 1859S(9). ek 21H (D) 120

MR I 2K HIHARE20190067 IR & 1E XS RASRIE

M L4149(V4) FE4IA(D). FO240(0) 140 MK = RARAOKAR W RE20210095 I LpfE— i A
YHI9918(V5) Y58S(9). R928(S) 130 AP RZROKAE  EE 2011015 KITH R E—F= P AERE
KFii464(V6) KS(Q). XC464(3) 133 HIBWRZSOKRE  EH 20200182 KT FHHE—ZhRgfhi
BEHITE1988(VT) FER1638S(9). R1988(3) 141 HIBWRISOKRE  EHRE20176010 KT FHHE—Zh iR
Fif121(V8) 18928(9). HI21(3) 134 KM RZZKEE M HTFE20170008 #1RT& VE A RAEFIAE

1.3 MEMBSHE

PR RIS . TS ZE R AR R B 7E
FA/NXERER0 KR, e A A, THEFy
AROEEL A SRR/ NX LS OK A i
1125 F, 2B E SRR b s R 28 (R AR 48
ghSeR . TRED), HHEHES T R KRR
BAS/NXBRIAFTAMNENLSL807X(3.2 m?), FREAT
Fri, RS Bk, 5K 13.5% T
SEBRE

T HBERIR AT . T RARRS AR i L R
B0~20 emtA4E, HARXTEIEE55d LN
0.850. 0.150 mmIP¥ii, R “Eh PRl MR — = IR —
AR AR E TR S, RA DTPA
PEBGANR SR I A R & i, R Rl -t
FeREH(AA800, Perkin Elmer) kil i 1k i b =427
RS R, S (RS T ) Db vk
FE T EpHUL AL . Bl . AR A

FARER S EIE . TP S HAERN SR
. R AR TR, B/ NXCREEK
ST B4 FHO.1 mol/LERRRIEAIAR 2215 min,
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BRI, W REK G, EAREE M
AL ZEL b BE, BURIRIAR A RRIE— 2D R
B 25k, Bse K, o0 nl 485 A BEAE T
105 °CA 0.5 h, 80 °CHET-ZAHH , FREAF 5oL
J&, FASANEDIAE S UG IR . R AR
SR v O AR, TR R g OOt FE
(AA800, Perkin Elmer)filliH fbik HigCd & i,

AFCIR R R | CdiER ZECCdE 5 250115
S RIS 2 kA T

1.4 HiEgt

K HISPSS 241 TR R 7 2553 B (ANOVA)
B IR AMAH K B 5 >R ] Origin 20214

2 HER5SH
21 FREBEERMTENER

MFR2FTAHL, A RS L 2 ) B
T4z, LB 5 N5.82~7.08 thm?,
¥ M 6.44 thm?; FA:Z= HE = 4 3.92~5.94
t/hm?, ¥ AS5.18 thm?, H, VSkFEHEAZE
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Table 2 Yield and yield components of different ratoon rice varieties

] Rl ARBERU(<100hm?) BRI BESF% TR/ EISRY/(hm?) SR /(t-hm2)

%Kz Vi 2.20B 141.21cA 69.30bA 27.23A 5.82cA 5.45cA
V2 2.18B 161.17bA 65.04bA 28.05A 6.41bA 6.07bA
V3 221B 152.34cA 63.96bA 27.96A 6.01bcA 5.90bA
V4 2.13B 170.21aA 70.17bA 27.06A 6.88aA 6.52aA
V5 2.10B 181.16aA 68.65bA 27.11A 7.08aA 6.81aA
V6 2.41B 122.62dA 82.84aA 26.07A 6.38bcA 6.03bA
V7 230B 152.62cA 64.03bA 27.87A 6.22bcA 5.94bA
V8 2.13B 161.22bA 65.99bA 27.85A 6.32bcA 6.07bA

HAEE V1 3.94bA 98.04dB 42.69cB 23.80bB 3.92dB 3.49dB
V2 3.72bA 118.93¢cB 53.75abB 22.54bB 5.35bB 5.12bB
V3 3.67bA 106.70cdB 56.84aB 23.19bB 5.16bcB 4.89cB
V4 2.62cA 144.07aB 59.62aB 25.19aB 5.70aB 5.53aB
V5 3.25bA 128.20bB 54.48abB 26.17aB 5.94aB 5.62aB
V6 3.76bA 100.67cdB 53.68abB 24.61aB 5.02cB 4.75bcB
\%i 3.81bA 101.53cdB 50.39bB 26.37aB 5.11bcB 4.94bcB
V8 4.29aA 94.68dB 54.04abB 23.07bB 5.06cB 4.79cB

T WG IR/ING FRER R — RN R KA Sl Z 8] 28 A G T2 X (P<0. 05), [AFIAIRRE TR ) — i Fh sk Z= 5 5

HE TR 2 AN 25 S Bt L(P<0. 05),

FHSCAE T2 L (Fe3) M, kB R S
ROEET R, bR R R IR, HA
R SRR B2 P R
RIS 7 R S L TEAR G, A8 S Fe
PR B, kB ST, G
BB YLE AR i i S

=3 FEESFEREREXMS T

Table 3 Correlation analysis between yield and yield components

HR AR

FEE —— - -
BREE Rk 590K TRIRE
LML E —0.409 0.715" 0.149 -0.292
KPR R —0.432 0.743" 0.081 -0.195

FHEFIE T E —0.665" 0.882" 0.767" 0.415
TSR R —0.509 0.826" 0.782" 0.485
e RS B (P<0.05),

22 TEB4XERMESEER

HRAR UL, ANEFEARE SR RICAdf B A7 R
F2SR RFLAMR, 22 0h L REKCA A K
WA, MCA S & 41.09~1.83 mg/kg, HAV3HHR
SR T AR, VARIEAR. 2ECdE &>
0.73~1.29 mg/kg, HrpV3RymEr, W& T HALMS

FROVSERAMIY, VAR, W358 T HA R (v2
BRAMAY . MCd & h0.16~0.34 mg/kg, HAV3H
i, V2. VAREAR, BT ISR, R
HKCd&40.11~0.23 mg/kg, V3. V5, V1, V6,
V8., V7. V2. VAREKCAE BIKIKIFL, BRV3H
V54h, HoAth kK Cd & B 1% F0.20 mg/kg.

PRAZRAC SRR . AR, 25 nF L RERICA R
EIRREEAL. M. AEhE. 25, iF . BEKRCd & &2
$}2.76~4.50 . 0.98~3.03, 1.01~2.46. 0.20~0.66 .
0.14~0.28 mg/kg, SkFHHA—F, HEFVILEG
HRCAT IR E, V4. V2RURIK. REKAICS
T E B EARIKCAV3, V5, VI, V6., V8(VT), V2,
V4, FA V3R 2 5 TBRV URIVS LASM A 5l
MV2FIVAR BZARTHA S P, AR, V2. V4,
V7. V8kEKCAE &1L F0.20 mg/kg.

AR, &R AE AR I CA S Y Tk
. H, S FEAZER . ZENCdE R ER
ThFEN; VI VA, VORVTHAEZTRKMCA S it
BEEHT RN,
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Table4 Cd content in various organs during the first and ratoon cropping seasons with different ratoon rice varieties mg/kg
=3 Al i £ ﬂJr ok FeEbE
%z A 1.55bB 1.01bcdB 0.26bB 0.17bcB
V2 1.13dB 0.77¢B 0.17d 0.13de
V3 1.83aB 1.29aB 0.34aB 0.23a
V4 1.09dB 0.73¢eB 0.16d 0.11eB
V5 1.46bB 1.17abcB 0.28abB 0.21ab
V6 1.25¢B 0.97cdB 0.21cB 0.16cB
V7 1.15cdB 0.88dB 0.20cB 0.14cdB
V8 1.31cB 0.86dB 0.22¢ 0.15¢cd

A2 A 3.78abA 1.92bA 0.42bcA 0.22abA 2.11b
V2 2.77dA 1.38cdA 0.22d 0.15¢ 1.02d
V3 4.50aA 2.46aA 0.66aA 0.28a 3.03a
V4 2.76dA 1.01dA 0.20d 0.14cA 0.98d
V5 4.16abA 2.13abA 0.48bA 0.24ab 2.25ab
V6 3.49bcA 1.76bcA 0.33cA 0.20bA 1.71bc
V7 3.42bcA 1.72bcA 0.32cA 0.19bA 1.32cd
V8 3.03cdA 1.48cA 0.24d 0.19b 1.06d

¥ FFIARYING F-EFRIR Rl — 23R RS S A 2 (8] 25 58 Ge T3 L (P<0. 05),  [AFIARFIRE T B2 R Fl— WPk Z= 51
HE TR 2 AN 25 A Bt L(P<0. 05),

RGERE AR DRI, A [FHFAE R
32, HARG HERRCAEFP) . I2R(PEECd i
FINFITIZE (B CAihFl), IZEKREMIEV2RIVA; 1125
KFEAAEVT . V8., VOV ; NIZE/K R AEVIFIVS,

g PR
0 5 10 15 20 25

V7 —‘ T T T T T
V8

1B
Vo

23 TRBAERMEECERRSEERUER

HFRSAT I, AS[FEEA RS AR sk 2 5 AR
AR B CAE R EE R R LB HAESE
V3EAE e R, VAL, SRR
5. AFESHAEEVINEERPEIBE R TRVS
PLAMNG A SRR, VARY BT AR AP (V2
BRAMIA . SkZEVSH-REK | 22 ROKR I REY
B, VAL V6. Vat—bEKiCdst iz ZE
&, VIRERG, EafEZES AR, BAETFEVS

h LK . REHE BRI RBUNRE , VAR
V2 JI 6, 2SR 2 S i, TR REK . IRk
va CAlF:iz FRUT A TC B2 5. BIARE, &0
" Tl L A AR K R K (53 2R KT
. i SKE, TR ZA O R B T,

E1 FAEBEERMERACIZERKINER
Fig.1 Cluster analysis of Cd content in brown rice of different

ratoon rice varieties

®5 TRBEERMERERAPEERRSERRY

Table S Translocation and bioaccumulation factors of various organs in the maturity stage of different ratoon rice varieties

- i RE HERE
MR-REK 2Rk MR RERERER ikl ES it Jie N FEME
kZFE LVl 0.11A 0.17A 0.65A 3.44bB 2.22bcdB  0.58bB 0.38bcB
V2 0.12A 0.17A 0.76A 2.51dB 1.71eB 0.38dB 0.30de
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R5(48)
- L3EE Y1 HERE
MR-BEk BBk MRk REREREK s ES nt GRS FeibE

%XFE V3 0.13A 0.18A 0.68A 4.07aB 2.87aB 0.76aB 0.51aB
V4 0.10A 0.15A 0.69A 2.42dB 1.62¢B 0.36dB 0.24¢B
V5 0.14A 0.18A 0.75A 3.24bB 2.60abcB  0.62abB  0.47ab
V6 0.13A 0.16A 0.76A 2.78¢cB 2.16cdB  0.47cB 0.36cB
V7 0.12A 0.16A 0.70A 256cdB  1.96dB 0.44cB 0.31cdB
V8  0.11A 0.17A 0.68A 2.91cB 1.91dB 0.49cB 0.33cdB

4% Vi 0.06B 0.10bB 0.11B 0.52¢ 8.40abA  427bcA  0.93abA  049bcA  4.69
V2  0.05B 0.15abA  0.11B 0.68b 6.16dA 3.07dA 0.49cA 0.33dA 2.27cd
V3 0.06B 0.09bB 0.11B 0.42¢ 10.00aA 5.47aA 1.47aA 0.62aA 6.73a
V4 0.05B 0.14abA  0.14B 0.70ab 6.13dA 2.24dA 0.44cA 0.31dA 2.18d
V5  0.06B 0.11bB 0.11B 0.50¢ 9.24abA  4.73bA 1.07abA  0.53ab 5.00ab
V6  0.06B 0.12abB  0.11B 0.61bc 7.76bcA  3.91cA 0.73bA 0.44cA 3.80bc
V7  0.06B 0.14abA  0.11B 0.59bc 7.60bcA  3.82cA 0.71bA 0.42cA 2.93bc
V8  0.06B 0.18aA 0.13B 0.79a 6.73cdA  3.29dA 0.53bA 0.42cA 2.36¢

T [FFIAIR/ING TR R — F A R RS S Z R 22 AT G2 B (P<0. 05), RIS RIRE FRERR A — b Sk 3 58

A7 2 B 26 3 B2 U(P<00. 05).

24 TEB4EERMERREREER

mEeFIR, KFHHAZKMFTEIBCIH R
Wbl E A T RN, Sk ZE 4 SRR
W—pRUH IR CAR Rk, PSR A T35
T X — B B CAf B . ShRhiE] e,
K S HAERVISE T UHEICAR R 5,
VAL Sk FE S HAERREICI BEk

B, FEREMIRT, 25 n Al AR R A CAR R
TR, KRR, Ak Pk TR
CAR R i & i TR, SR —RES i)

k7 SR RERCIR R WA W AL, Ak
BFEE, V3. VSERVELERICIH 2R R ER
FRAEN, LkFH5HATVI, VSHEEBCIHEE

BoE, V2. VAL,

*6 AEIBLEEGRMSEEMRBICIRE

Table 6 Cd accumulation in panicle of different ratoon rice varieties at different growth stages mg/hm?
25 i FERER SRR i) TES T — B -p ]
37 V1 327.04cB 494.59cB 956.64cA 1778.27dB
V2 183.39deB 347.79deA 788.56deA 1319.74eB
V3 709.54aB 987.71aA 1611.87aA 3309.12aA
V4 164.16eB 297.19eA 699.55¢A 1160.90fB
V5 549.79bB 819.27abA 1 358.30bA 2 727.36bA
V6 373.00cB 795.12bA 1 038.52cA 2 206.64cA
V7 199.89dB 367.16dB 857.15dA 1424.20eB
V8 201.32dB 389.38dA 933.47cA 1524.17deB
A2 Vi1 925.02bcA 591.64cA 452.75bB 1969.41bA
V2 858.11cdA 238.55¢B 353.20cB 1 449.86dA
V3 1155.35aA 974.56aA 552.09aB 2 602.00aB
V4 826.49dA 198.31eB 316.00dB 1 340.80dA
V5 1091.32abA 827.05bA 529.78aB 2 448.15aB
V6 925.40bcA 554.29¢B 437.67bB 1917.36bB
V7 887.43cdA 425.14dA 402.41bcB 1714.98cA
V8 870.65cdA 359.65dA 395.10bcB 1 625.40cA

T [FFIAIR/ING TR R — F A R RS it Z R 22 AT G2 R (P<0. 05), RIS RIRE FRERoR A — b Sk 3 58

HE TR AN 25 A Bt L(P<0. 05),
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MEIFR, KFBHEHAEELAFHBRFC
BRI PIVIAIVSIEE, LIVARERAL. Ko
APk A RS FFCAFR R e I 2 5
FREIHAT, SRR CAR R R B Tk
el VES P IA—RCA, A5 SRS RS AT Caf

SR BERTHAZN; TR LSS
FHERRAFCAR R 22 R A 5 A F W,
R A& AP RS AT CAR B = Tk 2, BR V7
Gb, HAbahFP kT 5 F AR 25 5 ik B K.

®7 FEBEERMEEEMRETCIRE

Table 7 Cd accumulation in straw of different ratoon rice varieties at different growth stages mg/hm?
25 ni SRR SRR i) TES A — 2EEY
%z A 1760.16bB 958.49bA 920.85cA 3 639.50bB
V2 1405.03¢cB 577.22d 578.42dA 2 560.67dB
V3 2 031.83aB 1223.83aA 1415.85aA 4671.51aB
V4 1256.19dB 505.89d 473.19¢A 2235.27dB
V5 1951.17abB 1 181.60ab 1 290.04abA 4422.81aB
V6 1429.22¢B 996.21bA 1012.82bcA 3438.25bB
v7 1 874.38abB 1 096.95abA 812.09cA 3783.42b
V8 1451.17¢B 736.18c¢ 883.82cA 3071.17¢B
A2 Al 3676.32cA 802.99bB 286.91bB 4766.22bA
V2 2465.0leA 635.18¢ 117.84cdB 3218.03dA
V3 4208.31aA 1 047.53aB 537.92aB 5793.76aA
V4 2261.78eA 564.02d 85.49dB 2911.29dA
V5 3912.36aA 1129.33a 424.97aB 5466.66aA
V6 3 091.86dA 777.18bB 220.32bB 4 089.36cA
v7 2 985.52dA 744.96bB 176.73bcB 3907.21c
V8 2 787.69dA 724.87b 150.63bcB 3663.19cdA

T [FFUARIR/ING TR — Z A R AR Sl Z 22 A G 2R (P<0. 05), RGN IRRE FRER [ — ik 2= 5 7

R A 22 FH Gt # B X (P<0. 05),
25 KRR ESREERFTABEXES T
PREKCIT RS &A@, 25, KFad)Cd
T i REOROK B R TAHOCHE ST
FRMESIIR . KFREKCAT RS A HCAE &

FRE K Cds 5 BB BB IEAG, (H5CdFeiz
RROMRIEA RS . ShFl—8, fEPH
KCdF 5 E CAd & BEARER Cd s i R Uy 2
R IEADE, HRAECAAs RN A B2

KR8 MEKCIZESRB|MECIZE., CAEERBMIERCIEERABMEXRY

Table 8 Correlation coefficient between the Cd content in brown rice and Cd content, Cd translocation factors in different organs and

Cd bioaccumulation factors in brown rice

AR A%
i FAMECd  HIHEKCd ZRekCd H—ked Fafi-kek  #Ekcd
MCda il Caiit hodddt T PIRCA S-fRCA M-FRCA FfE-RIA - HKC
A 2 R2E HERE BB RE CAFis R BHERE
SkZREKCAE 5 0.869* 0.912* 0.905* 0.208 0.151 -0.075 0.995*
SRR CAE R 09357 0.955* 0.924* 0.922* 0.579 —-0.517 —-0.526 —0.524 0.984*

s e FORAH MR .35 (P<0. 01),

3 Fig5ihe

FECAIG YL -3 b e /KA LRl BRI KA
XTCARFR RGN, BB 5. AR,
e hFEHHARREE, KM LA
4149(VA)FIY FI 99 18(V5) U Z= 1 22 B H K R i3 77
PIREIE s 3T i R R R B, S ™ ht iy 322
KRR AR, X 5 RSO SIRBF R 25 1 — 3.

HRHfE FE AR, REOKRCA & S BR AR 0.2 mg/kgl'e,
AWFFE R, Sk ZEE WL 4 AR 27 (V)Y 9
9918(V5), FHLEZM FAI45 5 (V1) TEPIL AR 221
(V3)FIY BEHE9918(VS) A K Cd & il ad T [ ZAn
WERRE S22 5 AR ZRE I SR 2 T (V)Y AL
9918(V3) AR CATR R, YPIILO1L(V2)HI
4149V IR . R, FTLESA
KRR RN 328 . BEOKREARC A RN Y
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PEo11(V2)FIFEA4149(V4); TI2E/K R (FhZECd A
BLHE W R RI45 5 (V) . KB fE464(Ve6) . FEPIL
1988(VT)FIFIIL121(V8); TIZE/KAE(E CdibFifufE
THPIE AR 22 (V) RIY i E9918(V5).

TRAFXT CARY & 4 RE 1275 S bk M - HE vl
W CdBE I ) —NEEFEAR T, AR, AEFEAE
FEE SR FPEDRE K Cd & i PRI AR R e 25 57, iX
BRI AR CAE R BAAE & 2257, 1MCd
a8 ZBUB R ZE TR . SIS SRR
LB 5 A FRORCAS &Y SRS E (R .
25 M RREAR)CAE E MREK CA ' B R BRI
FAEAHSE, MK E SRS A E-ROR I Cdi i
FEFHCHEA R . AT 0L, AWF5E Hs2 ) AR A
i PR K A 7 Y E B R KA S Cd s
ERE . WEE R, ARREIKAS AR AGCAR I 2 5]
AR CARR R R AU I8, ISR,
ANTE) S A OK RE 4R B T R 25 R S B A
[ 4 # B CAS A 225 E2 R . A58
AR, KRS RO CA S B AE AL, N
FfL4149(V4) FIREIE B FIERIS AR E, Cdi
LN N = Wik == ¢ =18

Ak, KT HAERSLE S A FCI BN
225, AP AR CA S RIS FAE
ZRTRFEN, LFERE TN EHEAERITE
KEF SR, HE IR s X P A 2R i
RAFFEMRAE K AR e E PEVE RO, (R, A b sk i
FE SRR A R I R, BB TR SR AT
Rt SPEEFRY R B s 2 A N T, X
A= ZE A AR T CA IR W RN R B3t B T R i i
YER . ARPEA Ak 2 5 B A 45 A T BB Cd
FREZRLATH, B I — R 2 S IR CAR 2R
T EEIHN, A I C AR B R
FEREMAET. PRI, B E AR R AR AR R KRR
Jiti, SkZER LARES rP I — I O S, AR
PSS RERT R E AT

SE R
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