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ABSTRACT Rice (Oryza sativa L.) holds significant importance as a staple food crop, and its continual
improvement plays a crucial role in sustainable advancement of agriculture and food security in China. Radiation
mutagenesis technology offers an effective approach for breeding high-yield, superior-quality, and stress-resistant
rice varieties, thereby contributing positively to the independent innovation of China's seed industry. This study
provides a comprehensive review on the progress and notable achievements made in the field of radiation-induced

mutation breeding of rice in China over the past two decades. It encompasses various aspects, including the
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application of various types of radiation sources for radiation mutagenesis in rice, establishment of reliable screening

methods, progress in understanding the molecular mechanisms underlying radiation-induced mutation, particularly

through genomic variation studies. Additionally, the study highlights the development of a rice mutant bank

comprising diverse phenotypes such as yield, resistance, and quality, along with the identification of related gene

mutations. Furthermore, it discusses the creation of new varieties through radiation mutagenesis. Looking ahead, this

technology will further contribute to the cultivation of higher yielding rice varieties adaptable to different

environments and possess superior quality, while also creating new germplasms for gene function research in China.
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Fig.1 Geographical distribution of rice varieties induced by radiation in China
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Table 1 Properties and applications of commonly used radiation sources in rice

WAE MR e EEPs N
Radiation Property Classify Characteristic Application
source
X ek PR S T XS 2 VIR X ST 2R R TRV AL | MRS A RE 861
X rays Electromagnetic Hard X rays, soft X rays Initially used for crop mutation breed- ~ Zixiangnuo 861"
radiation ing radiation
¥ SHER VAR ey g AT R R, AR RO R E R RBOKRE SR g
Neutrons  Neutral particles Fast neutrons, slow neu- B/ N HESE B 7 A 50D Early-maturing rice vari-
trons, thermal neutrons Chargeless, strong biological effects; ety Juanye Bai™
however, neutron sources or reactor
devices are less distributed
I i+ AE OB A “Co: 1.17 MeV, 1.33 MeV o3 HI ARSI SO @ o AR T AR R K 7K
Gamma  High-energy Cs: 0.66 MeV PEAR ST FIS AR A AL i Fh T 802"
rays electromagnetic Most commonly used radiation Zhefu 802, mutant vari-
radiation source; irradiation methods include ety with the largest plant-
acute radiation and chronic radiation  ing area in China®
HEETHR CHIERMIES T SREEE TR FRELEE LR ARR A2 RO s (KR 7K AR it A Koshihi-
Heavy ion Positively charged ~— BB TR WL R B T A PCL KRR kari Kan No. 1 i 7K
beams accelerated ions High-energy heavy ion FIENE N Ar % i b Pl A A 12207

beams, low-energy heavy

ion beams

FREFAZ DR ME -
Space AR
mutation  Space radiation, mi-

crogravity, alternat-
ing magnetic field,

etc.

High linear energy transfer; relative bi-
ological effectiveness; common high-
energy heavy ion beams include “C*,
low-energy ion implantation includes
N, Ar', etc.

LB R E S AR
Ay
Multiple physical and chemical factors

interact, inducing cell mutations

Low-cadmium rice vari-
ety "Koshihikari Kan No.
1""; high-yield rice vari-
ety "Dongdao 122"”

IRV S
Hanghui No. 7%
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s F R AE" . M AR AT A2 8 AOADREEAT I R
fh A IR 5 55, 10X T 47 B B AR 2 B 1R
B AR, A 2 5 e i AR AT I
tbAh, TR E B EA LEA M AR I IR FE
MFRITHESAG T RAMB R IR HE ™,

23 REWFESEE

1 G2 1 RAR G 1k U5 5 2 B T R AR AT ik
P E . SR, LTSRS I TR K
MR AL, o) BE A 21 ALK 2 R 4H
TR 8, A4S 98 AR A B i ade T AR R D
AT filtn, I PCRES & HIK, Al LA & A
RAZEEF (¥ DNA =)o #ehb, FIH 7 Fhric fi B
B, RORTRE T I R A AERA 1 -

WA A 2 AR B R R, ORI 2 i iF 7T
&l ok fE A DL s @ & Wl (Whole generation
sequencing , WGS) AR I H AR AT FRAS A 1) i ik
H¥E. B, EmAERARETEEHAR
(Targeting induced local lesions in genomes,
TILLING) i BA vl & P A i H A2 R i
RAZBVRE R, Tz T /KR8 R &%
[ Iprivas

020101-4



THETEE . FEDKAERE AR T A U R

3 KRS ES THIEMR

T V)5S AR B 7> 7 LB 5T AR h A
DNA #5185 UL S B R0 A8 S O Tl S S 15 78 ]
I Y DNA #5145, 80K AR 2 PR R 240 28 S5
Je B Rk o IX S AR S f HE B 2 B 4 (Single
base substitutions, SBSs) « 5 Bt 1Y ¥ A/ K
(Insertions and deletions, INDELs) 45, DL A B K
) 25 4 A8 7 (Structural variations, SVs) , 41 3& [F] &
He ¥ IR 2. FIR, XS ESFEYE S
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DNA it # ge s I 5, XLRRIBE A5

S e B TR R A W R R, BRI 2
T FRAE TR R A L DR 20 30 B N 75 R SR I ARRAIE
AR, BONH MM ER RPN ERTZ,
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FEPIAS TR A R IA 1
KA ALY G P45 DLOR B AB L. A5 41
Radiation mutagenesis DNA damage DNA repair Final fate
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o & & e TILI N
MWy Gamma  Heavyion °° ] .
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Xrays ) Fast BER
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B2 AESHER SR Y DNA $i4) X &2 (BER, FE VIR E 5 :NER, R VIKR 2 5 s MMR , 45 L& 5 HR , [RIVEE 4 ;
NHEJ, 4F [F Y5 A i 842 s TLS , #5 15493 5 O
Fig.2 DNA damage and repair in plants induced by radiation mutagenesis (BER, base excision repair; NER, Nucleotide excision
repair; MMR, DNA mismatch repair; HR, Homologous recombination; NHEJ, non-homologous end joining; TLS, translesion
synthesis)

BeAh, AN 6T A TR 2R R 8 RS 5 1
U SR AUt — R PR BT FE AR . Kazama 25594508
o, T E TR S 5 gtk EHEECR
K (2100 bp), TS FWHES FHS TES
f£) SBSs Al1/NF 100 bp [ INDELs. Zheng 257t ]
F =R AS ) 2 3 7 3R G i 750 BRURH R P2 2R O M,
AR o I WGS B AR R 3G UE T SVs, X H
FRAEHEAT TIRAN AT, KRB K 78 I RRE 5 58
F BT RO B - RP 26 J LET K/NE UM R . X
—RIE S5 R Li %Y 7E 2019 5 F WGS BAR S 5
RE B B9 1 ORIy 55 26475 R 11 ML ARK A 1) S AR R AIE
(I 72 45 BRI A AR AT, Li%s R &3, SBSs &

PRATRR S 7 2N A g WRAR R, 5y S 26
bb, w7 AR R iE K E 2RI SVs.
EAAR LN R, 248 7405 (Whole
exome sequencing, WES)FE AR T HBUOR B H . ik
AEACHRFA, TEw) 2 B T 058 5 5 RAR
FIBESE,  VF 2 0T 50 R R XA R T 46 5 5 72
TP A0 27 X KRR HEAT T 4. B,
Oono %5 3@ i WES A Sk 43 #r 8 ] CIBs 48 8 )5
PR S AN KRR A R R R IVRME, Hr,
FER I B ) 56 S RAR T, 5 ORI & AL H R
7. 548 53 (Single nucleotide variants, SNVs), fifif/]
AR X e TEAR TR 1 i3 36 RAZFE A o Ichida 55

020101-5



MRS ES LY %M 2024,42:020101

YeE T R A B H KRS MR T CIBs 512 i 58 A2 1
BN S3 A, AR B WES S A M 110 473 M, /K F
APRINE] 997 N5, EREN], CIBs EEiFK
IKFEIE R 4L 1) SNVs DA K 2 5828

4 IKFERGHIFTRET IS
HAl, @5 aiE R 2 a sl 1R E KK

V¥

N
% Plant height
Strength of stem
Yield

(= —>

|

Tillers

¥y

Morphology of leaves

Disease resistance

Low cadmium

RAGHE, HhaFSE™. SRR RER,
WAL 7R 5 PRI A0 R E A RAR AR,
PUHE 85 R PR F7 (B3) . XL BRI RAL
NS/ 1 RTINS VA G E7 U
RE ISt 7 A Rugte, M HAEKHE dh A R AN T)
REJE PRI 78 07 Tt A B B (R

8

Gelatinization temperature

Gel consistency

Quality

Mutation

Amylose content
Y 3
Herbicide resistance

*

Temperature tolerance

3 FEBFEASIRA KRR AR AR R

Fig.3 Types of rice mutants obtained by radiation mutagenesis
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Table 2 Rice varieties bred by radiation mutagenesis since 2000 (incomplete statistics)

LY LR HeH AL HEFE BRI IR mETR Frtk HE S
Variety name Breeding affiliations Registra- Mutagen Dose Breeding Characteristic Approval
tion year resource /Gy methods number
w47 SRMNHDCRBET thE AR 2000 THFEE - HEFE [N i35 o 7
Ganzaoxian 47 W FFT ; M Hb X 123 5] Space Direct use of an  High-yield, 2000001
Agricultural Science Institute in mutation induced mutant  early-maturing Ganshendao
Fuzhou; Institute of Genetics, 2000001
Chinese Academy of Sciences
(CAS); Fuzhou Seed Company
ka4 T VLR BN X RO RHERT ST 2000 Yy 300 HIEHL [T N U YA (e S
Yangfunuo 4  Agricultural Science Research In- Gamma Direct use of an ) 009-2001
stitute in Lixiahe, Jiangsu rays induced mutant  High-yield, strong ~ Eshendao
resistance, wide 009-2001
adaptability
AR 938 LR AR RA R EEIBITT 2000 y82k - X ERBRRJZ @/ R 8 MR
Yueyou 938 FiT s VTLZ5 8 4O B 2B S T fig Gamma JEMIF AR AL B 5 B R 2006A01
NV A RIS BT rays Mutagenic High-yield, high- Minshendao
Jiangsu Academy of Agricultural treatment of quality, strong- 2006A01
Sciences; Institute of Nuclear Hybrid F, tillering capacity,
Agriculture Utilization, Jiangsu resistant to white
Academy of Agricultural Sciences leaf blight
L 37 WHL KA R T AR E B ST 2001 yHZE 30 EBIAAT VA AL LR N T G e
Teyou 37 Institute of Nuclear Agricultural Gamma Direct use of an ~ Mid-tillering 3745
Sciences, Zhejiang University rays induced mutant  capacity, Stable- Zhepinshen
yield No.374
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Variety name Breeding affiliations Registra- Mutagen Dose Breeding Characteristic Approval
tion year resource /Gy methods number
1S AR AR B 2002 THFEZ - HZFE RSN I o A
Huahang 1 College of Agriculture, South Space Direct use of an  High-yield, 2003032
China Agricultural University mutation induced mutant  disease-resistant Guoshendao
2003032
Rl REEA R BOKTERT T 2003 THFEZ - WNEREREL &7 Fam. A
Teyouhang 1  Rice Research Institute of Fujian Space Ja FEARANEE @M 2008020
Academy of Agricultural Sciences mutation Mutagenic High-yield, Yueshendao
treatment of stable-yield, wide 2008020
Hybrid F, adaptability
i 994 A T R R TSR 2003 yHIZE 300 XHEZR R BRI T 7 B
Xiangfu 994  Atomic Energy Applied Gamma (F,, F,, F-7-4§)  Disease- XS001-2003
Agricultural Research Institute in rays AT FHAZ I resistant Hunanshend-
Hunan Province Mutagenic ing XS001-2
treatment of
breeding material
(F,, F,, seeds, etc.)
2436 WHL RS A SEYBR S 2004 vy 300 HEEFT e i e e
Quanyou 36  College of Agriculture and Gamma Direct use of an  High-yield 2004012
Biotechnology, Zhejiang rays induced mutant Zheshendao
University 2004012
nitfi1 s REEERLEABOKTERT T 2005 TRFEZ - SRR [T i [ H A
Ilyouhang 1  Rice Research Institute of Fujian Space 39514 High-yield, sturdy 2005023
Academy of Agricultural Sciences mutation Crossing with stalks Guoshendao
mutant 2005023
ies162 WL KPR TFRANFAFI ST 2005 yHH4k 300 X SRWARKL WMEE FRFF #id
Chiyou S162 Institute of Nuclear Agriculture Gamma JERIF AN R 55 AT  PURSIEDR 2005005
Science, Zhejiang University rays Mutagenic Compact plant archi- Zheshendao
treatment of tecture, large pani- 2005005
Hybrid F, cles, good grain qual-
ity, resistance to rice
blast disease
Wi 101 WHLA BB B A S5 R 2005 THFEZ - HEFEE R UL T WA
Zhe 101 F R 5 ol Space Direct use of an ¥ B¢ 5 HUFIE R 2005026
Crop and Nuclear Technology mutation induced mutant  Sturdy stalks, Zheshendao

Utilization Research Institute,
Zhejiang Academy of Agricultural

Sciences

lodging-resistant,
high thousand-

grain weight, and
resistance to rice

blast disease

2005026
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MRS ES LY %M 2024,42:020101

Lk
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Variety name Breeding affiliations Registra- Mutagen Dose Breeding Characteristic Approval
tion year resource /Gy methods number
ik 201 WL R FRZAOVR AR R 2006 yHI4R 300 E#%HE HEEEmE RS WidiE
Zhetu 201 T s WL E ARG IR AT Gamma Direct use of an  High amylose 2005027
Institute of Nuclear Agriculture rays induced mutant  content Zheshendao
Science, Zhejiang University; 2005027
Zhejiang Xin'an Biotechnology
Co., Ltd.
gz g AR AR B F 2006 TRFEZ - EHZFE TR i = B
Huahang- TAERARFFE O Space Directuse of an  High resistanceto 2006043
simiao National Engineering Research mutation induced mutant  rice blast disease Yueshendao
Center of Plant Space Breeding, 2006043
South China Agricultural
University
AHFL48 WL RS TR ARREEDT TR 2007 yHFZ 300 XPHRARIA w7 VEATHDE BT Wi
Baifengyou 48 Institute of Nuclear Agricultural Gamma JAHIF A A {3 2007018
Sciences, Zhejiang University rays Mutagenic High-yield, sturdy ~ Zheshendao
treatment of stems, lodging- 2007018
Hybrid F, resistant
WETS VU 1A AR 27 B AR AR 4 2007 THBEER - GREERRY & T A
Huaxiang 7 ARH#FFTHT Space 04 High-yield 2012020 %5
Biotechnology and Nuclear Tech- mutation Crossing with Dianshend-
nology Research Institute, Sichuan mutant ao No.
Academy of Agricultural Sciences 2012020
Rtz s REE AR BRI T 2007 FRFR - WNERBRRZ F@e A ENE R
Teyouhang 2 Rice Research Institute of Fujian Space JEHIF F A ) 2007026
Academy of Agricultural Sciences mutation Mutagenic High-yield, stable-  Minshendao
treatment of yield, wide 2007026
Hybrid F, adaptability
Hi 4130 AR 2 AR B F 2008 THFL - WNERBRKL FEEIR AL Bl
Peiza 130 TR AR O Space JEMIF AL Strong-tillering 2008027
National Engineering Research mutation Mutagenic capacity, numerous  Yueshendao
Center of Plant Space Breeding, treatment of effective spikes 2008027
South China Agricultural Hybrid F,
University
B it AR 2 AR B i 2008 THFEE - XMNERERKEZ i) hog FOR E
Peizahangx- TR AT A0 Space JEF AR £ 2008026
iang National Engineering Research mutation Mutagenic Mid-strong-tillering  Yueshendao
Center of Plant Space Breeding, treatment of capacity, large 2008026

South China Agricultural

University

Hybrid F,

panicles, numerous

grains
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Variety name Breeding affiliations Registra- Mutagen Dose Breeding Characteristic Approval
tion year resource /Gy methods number
R3S EERL R EZ AR E fr 2010 FHFEE - XNERERKEZ BB b B
Huahang 31  LFEHARMEFT AL Space JEMIF AR A5 G P 7 2010022
National Engineering Research mutation Mutagenic ot i FE P O Yueshendao
Center of Plant Space Breeding, treatment of Higher plant height, 2010022
South China Agricultural Hybrid F, mid-tillering
University capacity, long spikes,
moderate lodging-
resistant, strong
chilling tolerance
FPL9T BIFERMLBA AR A F 2011 EYRE - BRARERSE MR AE R Y
Fengliangyou Hefei Fengle Seed Co., Ltd. A 2% Significant leaf 2011010
9 Ion im- Crossing with curling Wandao
plantation mutant 2011010
WE395 HEEAOVRL AL EORAEYER 2012 FEEE - M ERERKAL WALE D R HidfE2012
Xindao 39 HE5E AT Space JA ) F, A5 4bBE Moderate plant HF065
Institute of Nuclear Technology mutation Mutagenic architecture, Xinshendao
and Biotechnology, Xinjiang treatment of sturdy stems No.201206
Academy of Agricultural Sciences Hybrid F,
cpiflieee  WIFEZAESHREMIIIL 2013 Y 300 SRAMIIIY mrPUEL SR I
Cliangyou266 T s i 5 AR b K27 Gamma 04 iR 2013022
Hunan Institute of Nuclear rays Crossing with High-yield, lodging- Xiangshend-
Agricultural and Space Mutation mutant resistant, disease- a0 2013022
Breeding; Hunan Agricultural resistant, strong
University chilling tolerance
Fffie66  TLHRAERLARAR VLIS 2014 THFEL - GRBERAE RAED SHE B
Wuyouhang BRI TR B0 RE Space 2% B AR KH 2014025
666 bt e K FEHE LT mutation Crossing with Z% I BE S Ganshendao
Jiangxi Golden Agriculture Bio- mutant Moderate plant 2014025
tech Co. Ltd.; Jiangxi Research architecture, erect
and Development Center of Super flag leaves, vigorous
Rice; Rice Research Institute, growth, moderate
Guangdong Academy of tillering capacity
Agricultural Sciences.
Ef318 VO R A K RE B FT T s LK 2015 Y - SRAKIRSIIY PREnd IR i
Runyou 318 JELFNLAHIR AR Gamma 5% &, BERAE S 2015003
Rice Research Institute, Sichuan rays Crossing with Moderate plant Yushendao
Agricultural University; mutant height, moderate 2015003

Chongging Runnong Seed Co.,
Ltd.

plant architecture,
moderate tillering

capacity

020101-11
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Variety name Breeding affiliations Registra- Mutagen Dose Breeding Characteristic Approval
tion year resource /Gy methods number
RAHTRE BT ARSI E LT 2017 FHFEL - GREGRTE KBER R B
Hangxinnuo IR A B B K FERIE 5T BT Space 59 EA e 20170047
Nanchang Crop Variety mutation Crossing with Vigorous growth, Ganshendao
Introduction and Breeding Center; mutant abundant grains, 20170047
Rice Research Institute, high grain-
Guangdong Academy of setting rate
Agricultural Sciences
FWT5 BTSRRI A A 2018 BYEN- SRBERCE &R Pun EERE
Fengliangyou Hefei Fengle Seed Co., Ltd. Ion im- 5% High-yield, stable 20180034
7 plantation Crossing with yield, disease- Guoshendao
mutant resistant 20180034
HJAHT 6A MR 2019 yHER 350 SRARMKAIY WRELET, SIHE A
Minnongnuo Fujian Agriculture and Gamma 3% B M REEES, 20190048
6A Forestry University rays Crossing with Ay BE ) A Minshendao
mutant Moderate plant archi- 20190048
tecture, erect flag
leaves, moderate-
wide leaf, medium
tillering capacity
AR 122 b EBRA B AR A R S R E AR S 2020 HESF 200 HIEHEE AT N0 AN e
Dongdao 122 5T AT ; 1 B Rl =B A4 B AT o Direct use of an  EhHH I 5% 20200004
FUHT Heavy induced mutant  High-yield, good Jishendao
Northeast Institute of Geography ion grain quality, strong 20200004
and Agroecology (IGA), CAS; beams saline-alkali tolerance
Institute of Modern Physics
(IMP), CAS
RIE275 A E AR R R AL S RV AE RS 2021 HET 200 HEBHE PG A R T
Dongdao 275 B FE T s Hh [ B2 B i AR #E W Directuse of an  #7FBEJJ5 . GBIt 20210022
FCRT Heavy induced mutant ~ E[37 %% Jishendao
IGA-CAS; IMP-CAS ion Mid-early-maturing 20210022
beams variety, compact
plant architecture,
strong tillering
capacity, erect flag
leaves
ARIE211 hERERE A SR 2022 EET 200 BHEEE TR Y BES) T R
Dongdao 211 B FCT s A B A&l22 B A 2L R Direct use of an 5 20220002
TR Heavy induced mutant ~ Mid-early-maturing Jishendao
IGA-CAS; IMP-CAS ion variety, strong 20220002
beams tillering capacity

020101-12
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Variety name Breeding affiliations Registra- Mutagen Dose Breeding Characteristic Approval
tion year resource /Gy methods number

ARFE 812 rp & BB AR b ER S R0b AR 7 2022
Dongdao 812 HF 7t T s v B R} 2 B i A 4 BT

Tt

IGA-CAS; IMP-CAS

RHE 862 oh R g AR LR 5 0l AR 2 2022
Dongdao 862 Wt JUJT s H A} e i A FL T

TLPT

IGA-CAS; IMP-CAS

HHT 200 HIEHE

R Direct use of an
Heavy induced mutant
ion

beams

HET 200 HIEHE

o Direct use of an
Heavy induced mutant
ion

beams

SRR T LN SItE R

By 20220018
Mid-late-maturing  Jishendao
variety, compact 20220018
plant architecture,

strong tillering

capacity

P N IR S e
Late-maturing, 20220026
moderate resistance Jishendao
to blast disease 20220026

6 [PImERE

FAT, [ Ak 22 s A 58 5 5 AR SR TT
JERAEE P AR, FFGUR] T RKEH B0RN 5 B
BE T AR RIKREH s A FRAHE R BORRE
i bR S 3 K P SR AR, X K T T i A
By B MEROE U B R e AR . R R
G BRI R AR AT AR T MR TER
Pk, (HAEEE AL B R H R E D SR TE IR B AR
1 B 7K A mf AS 2 B 7 B Rk TR 9% A R PR
HeEvek, W REIRIEAL RIS, TR
BHAREINE, REW AT 2R KHBRR
AR, L R R E [k, AT DA RO R
KRR, BAKREREFEEM LA
AT T W R, RRBAT) i A J& T 5
SN o R I SR E R I AL AR SR S E A P
MRAE, e AL T BRI R A, M AR
£ RAR U AT PR L I N AR, PR AR S K 5
e AR08 X DA 000 S8 ) A e 5 g ko SRR T
TR R =TT

6.1 RNIERRERREGIFE L LN

T2 2 T KRR S AR B AL e b, B si
T BESRTETI0 R AR 7 A B LA A 7 o R L
A, T RAL AL I AR B S AN A ) R
SHLHIEH T REATIRN . ARKRIWEFTAT 75 2 IR
A MAZ R R AR AN S HLEL, e Ag
AR SRRSO R, DR RAR AT e A%

AR RS . AF RN, B ER TR
FARGHIRBM B EA R A B — PR
Xof FLAth AR 25 2 PR B i ST/ ) AR R, BRI Y
“BA A H A (“one-point breeding” )™, & HETE )
A v LET H8 1 ROB A X TR AR, ke
R RAE ) it b 2 R SR SR BTk . b Ah, ANF
vt T FR) P ST A5 R R D A R R B SR B R 1
HRAR & T AFAE LA SAFAEAT AP RARE, % 5 T )&
RAEWRE . IRNFRIX SRR 5 HLHS A B T3
AR B TH R E IR S AR R R A R, A A
TR RAZAEREAR BB HAT S A

6.2 IREREMEFMETHER

R K 24 5 R B A A 2 B R S 8
R R HOHE 2, O I Y e A DAL P i vy R A
RSB, TP SR T 5E 1) 0 0k HO 5 5 15
&R BeAh, BEHAMTTE, BARSESTTE
Foft, M) FH 25 K] 2 0 AR 0o 28 S A B R AT 07 28 A
Wi, DALl R R AL, DU PRI, Rk
i BRI AT R E RASVEAR A RAZAR, I xt H Ax
PERBEAT A HE R IR, A BT HEmE A TR
RORAAERYE, N E E R ARt 7N
ATAER B

63 HBEZMFRESZMALRMEK

Wik 50 45 B0 R TH /KR B ARG K i it S5 1k
IR, 7 BRI KRR PLirE, AR
B BN G N 59 PR B AR )RR HE R R AR b
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Fte BEAh, RRMEGR A ERZIET T HK
HREVESOK, B, HEE&HEFR. ¥ PRIK
K BA A2 BLRCOK Oy B i N 4E2E S AN )
R R B Ao SR EAS W BRI A, Al
B L SR 22 L R DR e e S A R it b
PRI, RR N i8R M R R G G058 7
THMETE, BSMRERETES, DE
0 1l 12 S22 AR A P M 3 22 RE I 75 5K

W RARMEEL. B, T2, REHR.
RWE, wEME. FHURKMENTE I HELE
T H B TR

ERBREH TETEZEARLXERT, BEA
MARBXBEREFT TR XREHF AR,
SRR E IR 3 B B AW U .
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