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Abstract: [ Objective ] Acid sulfate soil is a type of soil developed from the parent material of reducing sulfide and is described
as “the nastiest soils in the world” because of its strong acidity and poor plant growth. Acid sulfate soils are mainly distributed

along the seacoast of tropical and subtropical regions, wherein the climate is though very suitable for growth of most crops,
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especially rice (Oryza sativa L.) because of their abundant water and heat resources, it is very hard to bring the production
potential of rice into full play, due to their poor soil properties, such as acid threats, metal toxicity and nutrient deficiency. Plants,
the same in family, but different in species or variety, vary significantly in capability to adapt to stress soils. Although most crop
plants cannot grow in acid sulfate soils, some native plants can do very well. The objective of this study is to screen out rice
cultivars that are capable to adapt to acid sulfate soils, and further to explore their underlying mechanisms. [ Method ] A total of
240 varieties of rice were planted in acid sulfate soil (pH 3.69) in Taishan City, Guangdong Province, China, and were managed
as the local farmers do their crops. None met the target of economic yield. However, accidentally two species of wild plants,
identified morphologically and molecularly as Eleocharis kuroguwai and Fimbristylis quinquangularis, were found growing
flourishingly in the soil. During the rice harvest season, samples of the rice plants, wild plants, and their rhizosphere and
non-rhizosphere soils were collected for analysis of soil chemical properties (pH, exchangeable Al, and available Mn) and
contents of 10 elements (N, P, K, Ca, Mg, S, Na, Al, Fe, and Mn) in the roots and shoots. [ Result] It was found that variation of
soil chemical properties such as pH, exchangeable Al and available Mn, in rhizosphere could not explain the difference between
the two wild plants and the rice plants in tolerance and that Mn toxicity and N deficiency were not the key factors that limited
growth of the plants. Instead, the contents of mineral elements in the plant shoots were found to be closely related to the
difference between the rice plants and the wild plants in tolerance. The rice plants accumulated more Al and Fe, but less nutrients
(P, K, Ca, Mg, and S) in the shoots than the two wild plants. Little difference was observed in contents of most mineral elements
in roots between the plants. Moreover, the Al and Fe contents in the shoot of E. kuroguwai were low, which explains its tolerance
to Al and Fe toxicity through exclusion mechanism, while the Al and Fe contents in the shoot of F. quinquangularis were high,
which explains its resistance to Al and Fe toxicity through internal tolerance mechanism. [ Conclusion ] Al toxicity, Fe toxicity
and poor nutrient uptake are the main factors leading to poor growth of rice in acid sulfate soils. In contrast, the two wild plants E.
kuroguwai and F. quinquangularis can grow well in the soils thanks to their strong ability to resist Al and Fe toxicity and to take
up nutrients. Mn toxicity and N deficiency may not be involved in the difference between the rice plants and the wild plants in
adaptability to acid sulfate soils. It is, therefore, suggested that to improve Al and Fe tolerance and nutrient uptake are two
approaches key to developing crop productivity potential in acid sulfate soils, which can be achieved through soil management
and variety breeding.

Key words: Acid sulfate soil; Rice; Eleocharis kuroguwai; Fimbristylis quinquangularis; Metal toxicity; Nutrient deficiency
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sativa) fhFh. 4 A 19 H7EY4H0E 5 JCHR M e ik
fIKREEB, 5 A 17 HIERMEmEREE + s, it
KX ALY 120 m?, H3EbER—, Bk
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B (CRHEK ) Mmt HRE, I i 1 58 S mh B0
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9.56 mg-kg ', LA 102 mgkg ', 2018 4F 8 H 23
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B SR T 3 AR AR 2Z A KR . Hb 136
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FIPH PCR 54457 SCkf it Horp 1TS Fealy
Ba5| ¥ A Safwd: 5'-CCTTATCATTTAGAGGAAGG
AG-3'; 4rev: 5'-TCCTCCGCTTATTGATATGC-3',,
ITS #4] PCR ¥ 84 F2/F: 94°C 5 min; 94°C 1 min,
50°C 1min, 72°C 1.5 min+ 3 s/cycle, 30 MEFR; 72°C
7min' ITS2 FFHP #5494 S2F: 5-ATGC
GATACTTGGTGTGAAT-3"; S3R: 5'-GACGCTTCTC
CAGACTACAAT-3', ITS2 J¥%1] PCR ¥ #§f&/F: 94°C
5min; 94°C 30s, 56°C 30s, 72°C 45 s, 40 PME;
72°C 10 min!"®, PCR 7=4#yi% 4 Wik £ W RHE A R
A HEATIN , ARA AR e A AR 5 1 [ R A I H R AE
B 7 > ( National Center for Biotechnology
Information, NCBI) B %44, T RERIT5]
Fe XT38 2 T H ( Basic local alignment search tool,
BLAST ) #47/F 5 LbxT, #5 PCR F=¥)/F 5 AHAL B
I ZRR T T 4, kA MEGA7.0 #4411
CLUSTAL W )7 Xf 2 557 94T 2 5 X, Fe kA
9K ( Maximum likelihood, ML ) #4837 R G ik
B, RS PR AR AR
1.4 HELIE

REEAE N 3 MEEMEHE, BIEE N 2
A AT RS ¥ . R WPS2019 ( Version
11.1.0 ) Z I FMIE, 25 5 B E 0 Hrk A SPSS19.0
Gt R R 7 2208 (ANOVA) ik

2 4 R

2.1 WHEFLEEYHNEE
A3 S W R %) TTS FIITS2 B9 A% I8 1 91 4 58

#| NCBI ( https://www.ncbi.nlm.nih.gov/ ) %8 EHE
e b, Ay B3R F S MK295082 ( BQ1, ITS).
MK295083( PFC1, ITS ). MK295084( PFC1, ITS2 ).
MK295085 ( BQ1, ITS2), 3. T 4 F RGE LR
(Bl 1), RGEHEER 554 BQL #l PFC1 fAFE K
AP FP T LEAEY), 455 T g5 NCBI &R 5
PRI TS 95 o Toie & H ITS 382 1TS2 #y 5 Fiff
e, BQ1 ¥5 Eleocharis kuroguwai 55t ( &
la #1& 1b), PEC1 ¥JY5 Fimbristylis quinquangularis
it (& 1e A1 1d ). a4 4 F FE A%
Hoegh, WIFEERY) BQL M PECT 2 il B2
HEFEETE ( Eleocharis kuroguwai ) Fl B B4k B
( Fimbristylis quinquangularis ).
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E. sp. WHB53643(1.S999541)

flora(MF964089)

a) . BOI(MK295082) b) AE BOI(MK295085)
5 E. kuroguwai(MH364389) E. kuroguwai(MH364389)
% E. dulcis(F1826599) ¢ E. dulcis(F1826599)
% E. sp.WHB53643(1.5999541) i
E. sphacelata(DQ385567) 9% E. sphacelata(DQ385567)
E. ac la(FI826594) E. acutangula(F1826594)
" E. cellulosa(GU977071) 4'; E. cellulosa(GU9TT071)
% E. ochrostachys(AB180708) E. ochrostachys(AB180708)
E. quinqueflora(MF964089) quing
E. tortilis(AF190601) E. tortilis(AF190601)
100

E. acuta(DQ385563)

n 40
41 E. obtusa(MF669211)
9%

E. pusilla(DQ385564)
E. acicularis(GU977052)

100 E. pusilla(DQ385564) 16 E. acuta(DQ385563)
w0 E. acicularis(GU977052) _57': E. obtusa(MF669211)
d) @ F. velata(AY506792)
C) F. velata(AY506792)
3 L F. aestivalis(TX644879)
F. aestivalis(TX644879)

F. polytrichoides(AY506796)

F. dichotoma(L.§999545)

P 1.5999545) F. polytri AY506796)
M
F. thermalis(MF964172)
F 4172) » |
F. ferruginea(AB250634)
E forruginea(AB250634) |
E (MF963805)
F Jis(MF963805)

— F. umbellaris(L$999555)

Fr] — F acuminata(L$999542) 3

F. insignis(LS999550) 100

7 F. cymosa(MHT68136)
41 I: F. neilsonii(AY506784)

F li is(AY506790) »

F. miliacea(AB250637)

PFC1(MK295083)

100
70

F. quinguangularis(L$999551) 7

. a), FF2EFRR ITS FFAVAERT; b), EF2E5EMY ITS2 JFHIEM; o), M AIRY ITS FF5

H) @M . Note: a ), ITS sequence tree of Eleocharis kuroguwais; b ), ITS2 sequence tree of E. kuroguwai; ¢ ),

quinquangularis; d), 1TS2 sequence tree of F. quinquangularis.

K1
Fig. 1

o1 ARG

Molecular phylogenetic tree

1 TREMEYRFRFIIERIE IR U F R

F. umbellaris(LS999555)
PFC1(MK295084)

F. quinquangularis(LS999551)

9L F mitiaceaaB250637)

F littoralis(AY506790)

F. cymosa(MHT68136)

F. neilsonii(AY506784)

15 — F. acuminata(L$999542)

F. insignis(LS999550)

VA d), TR R ITS2 F

ITS sequence tree of Fimbristylis

Table 1 Chemical properties of rhizosphere and non-rhizosphere soils relative to plant
N SRR A5
Lizk7] SR
pH Exchangeable Available Mn/
Plant Soil
Al/ (mgkg") (mgkg™")
IKFE Oryza sativa JEAR PR Non-rhizosphere 4.46+0.14ab 133.5+63.6a 7.71x1.52a
#R % Rhizosphere 4.67+0.05a 133.5+20.2a 12.00+2.40a
PF A= 46 Wild plants JEMR PR Non-rhizosphere 4.38+0.10b 202.4+30.3a 9.69+2.06a
HR PR Rhizosphere 4.28+0.14b 144.5+88.0a 7.38+2.38a

Different letters in the

E: R —FIAR TR R AE R HEZ B 7E 0.05 KF L2583 . Note:

differences between soils at the level of 0.05
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Table 2 Contents of mineral elements in root relative to plant
WA Content ratio
o S kA IESE T . ‘ .
Element O. sativa E. kuroguwai F. quinquangularis ISR TR AR
E. kuroguwai/O. sativa F. quinquangularis/O. sativa
N 4.70+0.64a 10.80+5.27a 9.66+2.47a 2.30 2.06
P 0.58+0.13b 1.85+0.14a 1.05+0.27a 3.19 1.82
K 1.144+0.32b 6.33£1.76a 4.05+1.52a 5.54 3.55
Ca 0.83+0.51a 0.87+0.36a 1.89+0.41a 1.05 2.28
Mg 0.67+0.23a 0.83+0.07a 0.82+0.02a 1.25 1.23
S 4.55+0.89a 8.03+4.36a 8.65+1.08a 1.76 1.90
Na 0.91+0.25b 3.7240.97a 2.60+1.25ab 4.11 2.87
Al 12.33+4.46a 7.2542.23a 13.72+1.62a 0.59 1.11
Fe 24.37+4.17a 31.07+11.62a 34.78+3.58a 1.27 1.43
Mn 46.27+11.18a 52.20+1.10a 63.95+6.92a 1.13 1.38
TE: Mn BB SN mgkg ', HADTRWEEALIH gkg™s F—1TAR /NG FRRR =FAEY Z RIFE 0.05 KT L2258

¥, T, Note: mgkg'as unit for Mn concentration, and g-kg'as unit for other elements; Different letters in the same line indicate

significant differences between plants at the level of 0.05. The same below

x3 TEEMEEHTRTESE

Table 3 Contents of mineral elements in shoot relative to plant

& U {H Content ratio

TR KA WpaEsE TR B — —
Element O. sativa E. kuroguwai F. quinquangularis HPTSRIR e
E. kuroguwai/O. sativa F. quinquangularis/O. sativa
N 13.16£1.95a 12.63£2.68a 13.00+5.25a 0.96 0.99
P 0.8940.18b 1.52+0.14a 1.87+0.30a 1.71 2.11
K 2.45+0.23¢ 17.54+0.49b 23.714+2.03a 7.15 9.67
Ca 0.96+0.05¢ 1.35+0.18b 1.824+0.23a 1.41 1.89
Mg 0.60+0.02¢ 1.26+0.05b 2.19+0.21a 2.09 3.62
S 2.02+0.11¢ 4.37+1.26b 7.35+1.49a 2.16 3.64
Na 1.18+0.25¢ 9.01+0.22a 5.47x1.16b 7.66 4.65
Al 4.82+1.23a 1.27+£0.57b 3.85+1.18a 0.26 0.80
Fe 6.40+1.37a 1.88+0.74b 4.59+1.17a 0.29 0.72
Mn 58.16+5.97¢ 129.1£11.0b 207.8+11.8a 2.22 3.57
2.4 REMEBE pH & KR TS 25 2 [ M ¥ pH JE 3525 5, 3

TAESEHL AR pH WS TOKRE S e, YRS pH AR B EER (R 4).
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Table 4 pH of different plants

YL Plant part KFE O. sativa

WF2235 E. kuroguwai F B F quinquangularis

M1 3% Above ground 5.04+0.03b

R Root 4.84+0.10a

5.4240.01a 5.07+0.01b

4.92+0.08a 4.86+0.08a

H: F—TARFERRAREY ZEE 0.05 K LZR B, Note: Different letters in the same line indicate significant

differences between plants at the level of 0.05.
3 9 B

3.0 TR MRRERE + B A E Y R IRIZ R

MRtk H R E . MR M. BREUAA.
L 45 BEERZ AR IR A R R 10,
REEIREAEYITERRYE L AR RIG 22 B FE A,
(B — P A AN IR AEIR P 14 D IE R AR P, 3
B S A AR A7 A — SRR ER (Y R R L ML
TEXTRVER R R £ D HF A Y M RFFE 2 B

J&( Fimbristylis )/ i) W 157 30436 55 . dichotoma subsp.

podocarpa) JHERFTRA RIRATZE, 400 mgL'
APHI pH 2.0 FRBEXHZAE Y 10 A K 35 0 &5
AR, F ferruginea 1 F. polytrichoides WHEFRYE
Bl ik + FH R, SR ARE, EFE
( Eleocharis YW ZAF( 4N E. equisetina F E. dulcis )
WEEE MR PERR R R + L IEH AR R, Bt R,
T TR P A TRk b i R 2 BB AR A ) JE TS R R
( Cyperaceous ), ZE3% ) FIEIHE & Y J& Ty R,
AT AT R 7 PR A R R 1 b BT A B
AFEY, BMEBFSER 240 ADOK RS SR ASGE 58 L
AEF W, (H IR PIRR T AR A ) ) BE 6% S R A K
P AR Ay TR E X A AR AR
W N2 (E kuroguwai ) FIH B PEE (F
quinquangularis ), X A R VE B AR R 1= LI BT
FERRML TR BB Y BRI
3.2 KTEFNEFEEY X ER IR

il

HTE AP KREZ A G 85%, MGG o+
5 BANVERE , BF A A A R 1 L S AL I IR ANV 4
BCE AL R A ETRA o R T IR PR IR R X
PSR R 08, A A T A S A A ) R T R AL A
T, KM T4 B — 2L B A4 ) BE S 75 TR
PEGRIREE 1 BAEAC, B = XA G AR, B
R LB B A A )RR RS JEAT U R RO OCHRIE o 7EAS

BR &b & % 2= R

T, EROR P 22 55 RN ke U B BR A8 78 IR PE G 2
HBE ERIFAK, HEKBEIHAREFEK. 594
MR BB AN Y I B MR REAR L, e e L A K
Fer A B IWRARAE R, BARPT DLE S TR A K, (B
SEICETE A I A K

PR, A B S5 A ) 3 R M - R ML 2
HRBRBAL, DT REARCAR PR PR 58 B A v B T R 1
A, EUTR AR SRR REAS T A AR AR BR pH 222,
A, TR RR R AEAEY), RPRAIER
Prt4E pH HTEE 2R (R 1), Wi—BIANRER
T AIAEMR PR T B AFAE 25 5 . A ST F 9T Y IR 1
TR AR IR, 7 FH ] i o7 W i) /e FH FH DK pH
A 2.0, AP X X ik R PR T PR 1- 4% pH
I BUE R RE LR /N eAh, TERX PSR,
TR sh PR, ARPRAEHEMR PR 48 pH Z[A] 22
SENTRE LR/ . KAEMR PR L HE pH EAR = T AT
AEAEPIRR R 3 pH, (HJR AR PR 4 38 S8 PR 48 AT 3%
B AR A A RUK AR R T 22 5, KARR8R TE
AR 27 5 A T A B — R R A . TR P
i RSB, BARATREH TACREE RN, 7K
Fepta ) T 4 AR PR - 48 pH R EAEA, 2
SE IR FEAN B o — AP R A AR PR A BT 1 i A
K TETH BRI TERR AR £ £ TR IR 3 . ik, JKAEHR
PR pH % B RS B R KHI 55, HRBRESAL S A 2
DAk KR 58 423l Nk Rl e v . A, o
TP AR AR A S X IR VR R R B m v, BT
PP ST AR AR YR PR pH AR TR, S5 32 A B AR A
PIMRER 3 pH IR TR, S8 RAMH ML, A3
4 R I R R R P BRI B (F. dichotoma ) AR
brt 48 pH 3K T 50 s — PP FR 45 15 S8 A
( Miscanthus sinensis ) ", it — R IR,
TEAKIE R , BFRVEW pH T 52 m 2 B g8 %
HEY R P P28 ARG DL b, TR
22 5E 5 T A R P T R - R AL AN 2
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PRARPR pH Jhis, nTRER I B B 0 HAB AL R
W R IR EE + . RS R -, —
JBEACA IR 28 9 42 A8 AR B A 5 22 A e 3] 1) A A
59, FIUARBIE® A K.

HARKFERR PR 13 pH = T B A A AR B Al
RER 3 pH (R 1), {HRKRM FASE 5%
EESRHR TEZREME (£ 3). XM IR
JE PR AT BE R BB 22 S A B HAT R R A B HEBRTE AR 51 Y
B, AP R R A 2 /0 =Bk T YA B
M R . AR, RBURZESE (E.
equisetina) PR TN PR YER LAY, X A
Py RERE R B AP Y — 26 FA R 4 T 0 3R LA 40 AR
A M L RS 25, AT B i 3 7 P PR A5
X FHGEAZRL, A SCE R R, KRGS AR
FZEMWAR. & 3 FocRSRLES, HE
K RE M b AR AR S W TSR, KA B
PR AR TR 5% (£ 3). XRVIRREF
FER AW T R, (HUR AR R 1) b AR Y
MR RBUKREE /D, b AR R D (4R R k2 B
ZEFEIE N R PER R ER £ EEALH . W, BFAESE
YA pH B35 5 /KM AT (K 4), 7
PR AT 8 S PR O B 252 S MR PN BR SR B R I B 1R g 8
A, MARRLAR H AL & BT R, B ESE
Mo B pH Bim . SFMEPIR RGBT R A A 2
BN (F2), RRpHINLE#EZER (K 4), XK
R AR A K AR BRI F 25 4 L e BB T
IR X 5T T N RE T, B L R R 2 1
M, XIEKREARELERRIER IR ER L I R AR
JPH o BN BE LR R B AR A i PR A A
T2, BERTE S, fERR s
I AT RREUA R E IR, A R TR
AR (2 1), HOKREAE 22580 e &
YRwm (R2ME3), ARG RREF . [
PR R W W M A R £k £ KRR AR KON R 2
WA AR MR, AR, ik, HAns
B A5 F T B AR SR K R 35 07 TR TR A R k. T B T 1Y 22
S RFEAIBREE , A R -

SEFEEFEAAIR], T B R S K R R AR AR AR
MBS EITREES (R2), (HESHEFARMY
Je, TLHEIPh R SoK R Z A b AR AR Ak & R e
BFEES (£ 3). X R T B0 R M AR TR
#hE W HLEIE T B3 . Yamamoto %5 PR B

BIBEE (F dichotoma ) WWFIE KB, WG B4 2 g
21 R v BE R RIA pH (2.0 ) FREE, I AT
REA H SR ERPLE . A SCERERD], BRI
Phe i AR S A TR, (HECHZRS
AW (£3), KEAREERMERREE+ L IEw A
Ko, AR R 0] L, 5 AR S e L X
BROGHE R ALHIAS R, S0 b U X 40 L kA aE
B O] BB PR AL AL . — SL R AR A B A AT
DA 30 et Py S 2 L o a9 94 43 A P R A R R 2
— B IA SR K R AR AL LAHE R LS O 32, ARy
FRAE TR TOKAREARES, ik bR & RARMEDY, X
14 235 SR A 32 BH KRR b1 340 7 i A S IS AR AR
S, — ALY R SRR T 1000 mgkg ! B
YT O RRF S A Y. e H TR I A BR 1
fadh+ b, KRS & R T 1 000 mgkg™
(R 3), XLRIKFER 7 EFE., KRR
I R 45 TT RE -5 R M i R £ - AR R K 3R B A O
FE 1] Ji 7 300 52 A9 e FE P T ZK pH oKy 2.0 ZE A, ikl 4R
TIVRAS B3 s, SRR T KRS AR AR It
Hb, AR EE TR TR R £R KR AR AZ A Y
— AR LA LR AW, Wl T 4
AR AT RE IR VE R IR £ + /KRS 0L 1B # A K A9 R
B, 2T b B i B R AL, o
— AR

SRR M AR TR Z AR Mk, (A
MJe, SEPEEFRI AR I AR L, KRS M A
P B2 oe 3 CABRAD ) & i AR ( 58 3), Osaki
AU R VE R RR B b 2R B A A A AE S ] R
B AR RS i S AT R E AT ARG AT
PR, MYKRANER SRS ZMITE (P K. Ca,
Mg. Fe. Zn. Cu. Na) SEZEHAHC, Ii5A M
B R TOAE oM L X — 45 R S H AT S5 R AL,
RIS R R 22, IR R 3R 0 b . 55 Osaki
SEUHE R R A, H TR RIDK R RN R 2 |
B, BFEESFRNED . S, Bl
SIEAR, XATREREREE] . BIR Na AP
TEFICE, (HJE Na FI K S0 TR, X
Al AER R A X KA Na B9 W BLA AL
T AR AE R R AR R - L KRR S, KR
I TG E W WIS R A N A Rp A i B R OT R R g
76 376 AN I B A SR R R R AR R RaE
RIS MR Y 0T ZFh o i i, 2835 HE
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IKFEMR R T Kk, 1, JFfEd FFBHER T &
WEEAR R, R TR, Mml TIRAAK
SR fiz i 250, FBOKRW BN 8 555
IR S s T 22 M O S B, 350 b =
— A T OKREAE R o X IR W A R 2 fi
e T U AR AE W K R T TR A R 22 S A
I AR PO A W, T DL SR A A KT R
P4 e g U0
3.3 ERMERRERER T H9F A

i P B R e = A S 7K A% U8 = b X 1 — b+
R, N Ay R AR M . X KR SR
K TC B A 1) B A AR 6B 5T o0 2 AR AT LB, AT
LT it ih + LEMRR R B Roe R, dhm
EEXHPE M EE T A FRAN TR TR 43, B4 TRF 2
IR, O 6 — S R AR B30 2 AT 4 i 3% 4 WOOR]
ROR ARG LR, SRR FEZERR MRS R 46 + T AR
R, AT LUR RS AR AR - AR R AR
FEWE ). BEAN, [ AT R AR R R - bR K 1
A RE YT AL T 50 o AR AR AE AN R 2 1
3 R ARG, X AU RIXTE FR T R 1
W R AT RE A R A AL . O 5T B AR AR P A
e g PR P PR X8 IR G R 1 e ORI AL, AT
DUA R R R PERR R 3L AR A 7= 1R EIR 5% | i
BRI S0 DX A AR M8 52 SR AL AR ) B U B R o

4 4w

TERTIR L PR YERR IR $h £ (pH 3.69) L, Fifd
) 240 DIKFE S FIAANBEIE A4, A0 & S0P iy
AR AT DL R A K . IR T R Gk
BT, W B A A ) B 4 A R A SR R e
e, ARBR 14 pH ., sC#MERR i . ARV Sy
AN BE i % 7ICRE RN R b B A A A 7 R T A TR G - R
FI e, BVRAET AR A YA Rl i S AR b 1
PR o AR AL A N R A R R + . BT F T,
BREETIE A O A A PR M R Rk -
JIRIRINE N o KA AR R TR Z gk,
R TR F) BT LR R TR ek,
HHRTHRZH; AP ERE T 5K
AR AR, W R TREZHR0 . MRS
WO R &R Y Z W22 R BN i LR
S5O, MEWTER B RNk MR W ISCRE T R AT R

LR ER - R AR R B BRI R, B 452 5 A
SR LA O BE S AR A AR U 5 MR RE , IR0 RN
REJI L as , T AP AR EF LR AR Y Al fE RV SRR £ £
b RAEFER ., B AR A REX AR AR HE AL
IR o) B A Bk ) b AR A az T R A 0 R A Bk
TR RE B, REAEMR N BLR i R B A
B, WAZEE.

Bt Bffd WR L R F 7 3 RAAA LK
FRRABARAGHE TR
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