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[ ZE] [HY X AR EON R 2SR B T MEMEE P00 B R MR B DA ROK A 2 b 38 R D i VIR AR v VR
TRV G A BOR AT AT, B EOR AR R I M ARt S k) AU AEFE S R JS6-1 75 S 42
F, 1€ J-211(Reid X Reid) .J-212(Lancaster X Lancaster) .J-213(Reid X Lancaster) 7= 2= B B f25 4K Sl 44 KL, XF A5 & &
B SRR S AR [ R R vk 8 (0. 1,0. 2,0, 3,0.4,0. 5,0. 6 mg/mL) BRKAlNZE 4b B R H: 4 FhOR R b BT ¥ R Rk VIR AR
B VR ZF RIS AL E K B BOR AT Y . L85 R R 6] 56 5 B b B S A i B R A R B M E R
K HE S # Ky 46.49% , Hidr J-212(Lancaster X Lancaster) 45 52 % 5 5 . 8 59. 09 % 3 J-211 (Reid X Reid) ¥ 45 52 %
Fefi, R 33.33% , MEFEAY B AR H M AR F MR SRR 0 6. 2500, BKOKAIN 2 A5 Ak B, L& B 01 SR AR AR TR R
T 5 vk 091 2 WK 52 SO B BRI R AR PR Y B 4 M 0. 4~0. 6 mg/mL B A2+ F 3% 5 % H i + A 2 %
3% DMSO W . (4518 Lancaster X Lancaster ZEBE BRI RL Y B SR B MK S J7 o . BROK A1l 22 45 Ak 28 04 e A1 5
2k OS5 255708 0.6 mg/mL BOKANEE + PR FR 455 6 %6 H i+ 14 ABU5 8 3 %6 DMSO W ; QR AR 5, 2557k 0.4
mg/mL B AN EE + R ESR 8 5 % H il + B 5 326 DMSO IR
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Natural fertility restoration and chemical chromosome
doubling of maize haploid

CI Jia-bin, YANG Wei, CUI Xue-yu,REN Xue-jiao, JIANG Long,
SUN Gui-xing, DONG Ying, YANG Wei-guang

(Agronomy of Jilin Agricultural University ,Changchun, Jilin 130118 ,China)

Abstract; [Objective) In this study, natural fertility restoration (NFR) and chromosome doubling of
maternal maize haploid by 4 methods (seed soaking, root immersing, bud immersing and injection) were
studied to improve the doubling frequency. [Method)] The research selected haploid materials J-211(Reid X
Reid) ,J-212 (Lancaster X Lancaster) and J-213 (Reid X Lancaster) induced by optional parthenogenesis
haploid inducer JS6-1 and the effects of NFR and chemical treatment with colchicine at mass fraction of
0.1,0.2,0.3,0.4,0.5,and 0. 6 mg/mL by different methods (seed soaking,root immersing,bud immersing
and injection) were compared. [Result] There were large differences in natural fertility of ears from the

haploid induction of different genotypes with average haploid ears of 46. 49%. J-212 (Lancaster X Lancas-

Clcks HEIT  2013-12-09

(H4mE] EHESHEARPEERTRI(863 %)W H (2011AA10A103) ; HF &3R5 H (2011BAD35B01) 5 B 7 35 4 b B 45 %,
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ter) had the highest value of 59.09% while J-211 (Reid X Reid) had the lowest value of 33. 33%. The NFR

of haploid tassel was much lower with the highest value of 6. 25%. Root immersing and injection of colchi-

cine were the best methods and the best condition was 0. 4—0. 6 mg/mL colchicine mixed with 5% glycer-

ine and 3% DMSO. [Conclusion] The NFR of haploids with the genotype of Lancaster X Lancaster was the

strongest. The optimal conditions for doubling with colchicine were: @ injection with 0. 6 mg/mL colchi-

cine,5% glycerine and 3% DMSO,and @root immersing with 0. 4 mg/mL colchicine,5% glycerine and 3 %

DMSO.

Key words: maize; haploid;fertilization;colchicine
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1.1 R

LA R AR A4 BE T-211 (Reid X Reid) | J-212
(Lancaster X Lancaster) ,J-213 (Reid X Lancaster) ,
2011 4R AR MR R 2 i 5 BE b A ] A ki
FHRIJS6-1iFEF R M F AU IR B FNR ZF AL
R RAR R Y E SR J-211 P2 A IR AR A A R Y
FARRAE 1o 5 S J-212 PR A TESTEE R 0. 1~0.4
mg/mL B K A2 W Ak B ) SR A 3 i S J-213
7oA ,0.5~0. 6 mg/mL BRK ALK 4b B 54T 4 58

kS J-212 po ok,

s 25500 A S A R RO PR W AR 7 R OK
12 ARFLA 5L 3 % DMSO FURF4M 55 5 % Hl .
1.2 REHE
1.2.1 43tk A4 R (D IRAS AR
KLY SE . MRARAFRL Navajo BriC X S5 UK FF L 2E 17
RLSE T8 R 2 5 0TI IR TG €5 R P SR AR R, PR
i AR b7 U T A S R 0 T EL VR T AR /N, B A
i

(2) PSR 4 1 R 70 R S 0 . MK B A A 4 i
M9 ARG DUV IR A bk . ARSI 4 i AR R R D AR K
GeNg it by B VR gk A, i e 2R R HL L e, et
B e f /N R A B MR AR 25 L 4 R A AN RE
TEHEORY  MERE (9 4 22 B0 T g MR AR K R B L AR
M K K BB B0 TR A I A A AR I HIORS T
U ARy B R HERRAE 22 K
1.2.2 FHERIWE (DHEFER4A, WEAM
W05k AR A5 HF T b B B A AR A TG ME AR, T S6-1
I MEPEN B RR 20 . 5508 5 RE A8 1 45 52 10 o E
PETE AR 75 C 0 MEPE R B bR

(MR E IR A . WA FIC % A 2R 40 # A1 &
245 390 Kb B A 9 BRI A ) el b B ORI S L
fE 1E B B0k BY 34 10 SRy B Pk AT B RR s AN 0K 09 48 B 43
SIVCE =5l b A R A AT A (BT A
$0.5% L-KIEWD » 4G o mk e e o 7R i ok I
ALE R AN G AR i o N B R, RAR L A g
e TR AE AR T S AT 00 25 R A L BT LA
PRELC LA AL B S bR AE I AR B0

Fie LUF A RO H R A R R AR 1 R A T E
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100% ;

G SR = 2E SRR /R MR X100 %,

1.2.3 Hamizaz (DEME., SEHEKKSR
AR IR 6 h R 50 IHE 0.1, 0.2, 0.3, 0.4,
0.5 F1 0. 6 mg/mL BKAKANE + AR50 500 Hih+
PRBLAE 3 Y0 DMSO #1252 P13 Ak B 6
h, B2 T KEDE 2 h J5#HEF .

()M, WA R 72 W AEW K H 6 h,
ZJEET 28 CEi MMM, frgh i K3 2~3 nf
AR 4 CUKAR PR AEK 2~3 ho R IE
G (1t AT /INFL R 2k 22 I ] 2 4 2F 8 2 AR R I T K
AKAlIZE (0. 1,0.2,0.3,0.4,0.5 Fl 0.6 mg/mL)+ &
FRU 405 V0 H il + B4 85 3 0 DMSO %W, 78
2 LA — 2 e AURIE IR 6 h 5 B AKE
e 2 h, Bk R AH,

(DBRZETL . P AN E R T 28, 24 4
K29 2 cm B T K &)y 28 000 R 2 B D1 4 1~ 2
mm , 58§ H— /N0 HR 55 B 4 28) o e =
T T % PR I AR A ) 0 o ik B BRIl ER 0. 1, 0. 2,
0.3,0.4,0.5 F1 0. 6 mg/mL) + KT 4% 5% H
B8 320 DMSO W 3= 6 h, KT
Vo2 h R M EE W &b R K 8 4~5 Jof
R AR 2 K H

(DG, EPAERY T HEKE] 6~7 0t
B RO B AR I 5 L R [ 5T 4 43 41 (0. 1~0. 6
mg/ mL) Ak KA ZE + R FR 43550 5 06 H i+ B4 8K
3DMSO W, T8 51 T & i 2577 & 719 b 1) T i 2

N

(5) 3 5 X B (CKO o AR 28 24 51 b B A B0 1K
T Ak BRI A B A O R 1 9 A R SR (R A AR Ak
i,

2012 4F B, 757 PRA b R~ 3 6 e 3t i A LA
PR 9K A% 0 24 700 Ak BRI A e 6 R M AT R
65 cm, AR % HE N 9 T3 Bk /hm? R BE 17 em,

2 gER 558

2.1 BEGKBEEMNBRAME

2,101 BARMEARF R A RKE R AT,
6 F1SRIRZS T . J-211 (Reid X Reid) 28 JS6-1 ¥ 5 4k
BB 19. 05% JTEMERE, J-212 (Lancaster X
Lancaster) fl J-213 (Reid X Lancaster) 4> % &
2.50 % F1 29. 400 ToHERE . SR UE TR R BEAS B4 R
BT AR S SR A R L F S 46,4900,
t J-212 G55 B . 59. 09 %, 24 58 (1 BA A 1 S
/N AH B RS SR E2E AR K I 23K F) 86 KL,
JUF R B S SRR d5c D A 1Ok, - 2 4 R 45 5
10. 88 Hi;]-213 W2, 459 F Ny 47. 06 %0, V- 45 58
BOh 7,43 KL, AR SIRIE N 1~27 Ri;J-211 45592 R oy
ik, 0 33,3300 AEV AT 1Y 21 BREAAT AR B 4 Bk
WEREAN AT 6 Bk BT AR Bl B2 h  HEA B AN Bl ] L 45
SRR R 2 KRS 1 R, BT L, TS6-1 i 5
A B RS R TR MERE M 22 SR . IR ST A
SRULH BRSO R R Y B AR AL 5 7 A A AR
B BEASBE BT — 5 56 FR AN [ B 74 i PR Y B A A
B MW BRI A AER K% S
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Table 1 Natural fertility restoration of female inflorescence of haploid induced from different materials
e C——— — T mrrn rann are mramn
B Fy bR R A R B G W A B K TCHERER /% Wy R A S5 SR B L5918/ % -1 45 SR/ R
N ! Number of Number of Rate of Number of Seeds setting Rate of seeds Average of

Resource of . . . .
. haploids non-ears non-ears pollination number setting seeds setting
haploids
J-211 21 4 19. 05 6 2 33.33 1
J-212 80 2 2.50 22 13 59.09 10. 88
J-213 167 5 29.94 85 40 47.06 7.43

2.1.2 FiztkiERF MR A RKE HFHIE AR
ARAETF S HTE B AR PR Z e E b R E N
L-KI g A 55460 J5 & BRI A F 1D 0] & 1)
M ACHE 1AL B & T DR A LA
BN 1 D IELGREORy . AT S ST A [F R IR
AR MRS AR IR E LWL R 2, K 2 45

P WY AN [ e 5 BRLA A 1 B AR IR %67 389 Ry 5. 47 %0
H sk JE 7 Lancaster X Lancaster 22 3¢ # #0 1 J-
212 J= A ) A R BB R B R 6. 25005 R IR T

Reid X Lancaster 2222 R 1 J-213 77 4R 19 B AR ik
BRI Z . 5.39% 5 KPR T Reid X Reid 2432 1
) J-210 7 Az B A PR BORS R AIR . O 4. 7696, ]
DA ) 2 PR AR P A A e R 6% T R AR TR R OK 22
S BT T MERE L

FIREIR VLW B IR g A2 4 S AR AR Y G B BR
il P2 2 MERR Y B MR KA, Bordes M 4R Y
LR A M R v MO A o B IR 98
ST A,
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2.2 BEEPLEMERR

2.2.1 AR F R F A A AR AR OR E
Hom AN [ SR R S BRI A ER Ak BT BRAT A 18

ML 3, R 3 FWLAE 4 R TR IRy
B, 0. 1~0. 6 mg/mL [ Bk KAl 25 R B
0. 1~0. 2 mg/mL i) BK KAl 3R 45 W 28 L 4k PR JS 5
5 VR R 76 35 55 5% B 122 0T i3 P 3 R 4 B KA1l 28 R
W RERAL I X AR R A KR A B LR E RN, 5

ORI ZF T M L L VR AR RN T B ik 1 2 R U
WS E™E,H 0. 1~0.6 mg/mL BOKAIZE HH
AL, B R TS R B (E R 15. 04 %, CK B I R
2y RBOKA WAL PER95. 5%, 25 M TE ;L J-213
S BEA AR (9 B AE R 0. 1~0. 4 mg/mL Bk K
Al 28 0 G A B S SRR A A S R (E R 27. 780 .
AR T LA J-212 S BEA RS By A A H] 0. 5~0.6
mg/mL kKAl 2R Ab B 1) B R I (E (63, 34%0) .

x2 AREMMHBAGEFERETENAARE(BRAMNGBE KA

Table 2 Natural fertility restoration in male inflorescence of haploid induced from different materials
75 S AR 22 Fh Fo bR Z o B4 458 5 X RLEN R i T ADN=R7 ¥ B 3R/ %
Resource of haploids Heterosis pattern Haploids grains Number of male fertile Rates of loose powder
J-211 Reid X Reid 1 4.76
J-212 Lancaster X Lancaster 5 6. 25
J-213 Reid X Lancaster 9 5.39
3 AEAREREMAKUELEREFEENBFERHR
Table 3 The survival rate of haploid plants in different colchicines concentrations
BOoKAIZ/(mg » mL~1) =2 Seed soaking ¥2 % 7% Bud immersed
Colchicine JRTE R B SHREL B R/ % TR AR SR B R/ %
concentration Survival number Total number Survival rate Survival number Total number Survival rate
0.1 22 57 38. 60 25 51 49. 02
0.2 31 64 48. 44 26 49 53.06
0.3 27 57 47,37 13 49 26.53
0.4 32 60 53.33 12 60 20. 00
0.5 33 71 46. 48 9 58 15.52
0.6 37 70 52. 86 11 60 18. 33
SE-¥4{E Mean 30. 33 63.17 47. 85 16 54.50 30.41
g CK 9 18 50. 00 8 18 44, 44
Bk /(mg » mL™1) 2 Root immersed HEHF 1 Injection
Colchicine R AL SREL B/ % RER 7S JEN7 4 B/ %
concentration Survival number  Total number Survival rate Survival number Total number Survival rate
0.1 5 28 17. 86 17 45 37.78
0.2 2 32 6.25 13 45 28. 89
0.3 4 30 13.33 15 45 33.33
0.4 4 37 10. 81 5 45 11.11
0.5 5 28 17. 86 27 45 60. 00
0.6 7 29 24,14 30 45 66. 67
F-HJfE Mean 4.50 30. 67 15. 04 12.50/28. 50 45/45 27.78/63. 34
X} g CK 14 17 82.35 100/80 100/80 100/100

T ESHE T E /7R FROR 0. 1~0. 4 mg/mL BROK AN ZE Kk BEBA (AR f) J80 8 Rk B L SR ORI BT RIS MEL R IR T J-2138. %/ IR B ok
78 0.5~0. 6 mg/mL BRI Z Ak BB AR (A () BTG Bk L SRR BRI S A ORIE T J-212, CK /7R 807 SO . R IR .

Note:In infection method, numbers before “/” indicate from J-213 with 0. 1 —0. 4 mg/mL colchicine. Numbers after “/

” indicate from

J-212 with 0. 5—0. 6 mg/mL colchicine. Values before and after “/” in CK are same. The same below.

2.2.2  ARRANF T RS R AS RO A S Y
Fof N A R R K AL ZR Ak 3 X PR A IO 1
BUEISZ IR UL e 4, 4 45 R R, AN A A vk P Ak
KANE L HE T AR B R 2R B, 74 FA
TR RIS Ik 41 0.2,0. 5 mg/mL BKANE
Rk A B AR R B O R Sk 0, F 0.3, 0.5
mg/mLAF KA 212 25 2 b B AR5 A 1) 10K S
0,2 B J5 ¥k Ak B S B0A% R 0 B0k 38 B E 73 5 ok
1. 62% 11 1. 89 % . ¥k T CK (5. 00%) ; 32 MR 32 1

0.4~0.6 mg/mL kKAl ZE &b B ALK B HUK 261
T CK(5.00%), Hoip ] 0. 4,0. 5 mg/mL #k KAl
FA AL UR 0 O R T 1026, ¥ CK 1 2
52 s g P B 0. 4 mg/mL Bkl 4b F Y B
TR 26 (2. 50 20) B A, o4 kb 3 A S0 A 1%
B 10%.,

H 3 5 AT LA 78 4 Bl N 08 0K 4% 07 vk
i R IR R AR R B RN ORI A R
WA N 7. 4% AT CK, 132 2 32 4b P B A5 1R B



553

RARTE A TR AN IR PR B AR S R e (0 fA Al 2 IR S8R BT 5

111

{5 AR R KAl 2R 5 e ) R AR B AR A
A% R IE T CK. 0.2~0. 6 mg/mL Bk KAl Z 1
AR Ak A B IS R ¥ iR T CK R (H R 3% 3
AT JRIIR AR5 T A5 AR PR £ JBC TG 30 AR L A8 3% 4 A
FHARZ 0.4 mg/mL BROKALZR R AR AL BE 5% AR Y
A RIB R T 1007, Hi £ 4 MHABMBEEA
10. 26 %0 - RIFE 39 BRELAE IR AUA 4 A% i 26 &
) DH & . 5wk b 3105 MR 10 25 35 7 3 A X

2.F 4 82R,0.1~0.4 mg/mL BN R 3 5 40 3
PO Y OB R B (11, 25 %) J& CK (5. 00%) /Y
2. 25 4% T A A {H (33, 69 %) & CK (5. 00%)
6. 74 . K14 M DH R £; H 0. 5~0.6
mg/mLBk K Al 2 TE 5 Ak B SRT R OB R 35 (E
(15.00%) & CK (6. 25%) 1Y 2. 4 %, nf5 XX E
(20.93%) & CK(6.25%) 1Y 3. 35 15,

F4 FAEAREREMKUELEREFENEH RN
Table 4  Fertility rates of haploid plants with different colchicine concentrations
2Rk Seed soaki % 2F¥: Bud i sed
BOKAIZ/(mg » mL~1) ‘ S #Hh ik Seed soaking ; : ‘ ___ 1221 Bud immerse ] :
e HEPE T 77 BB o N L b FOEIL
. Male fertile - Rate of Male fertile - Rate of
concentration Total number Total number
number loose powder number loose powder
0.1 1 60 1.67 1 50 2.00
0.2 0 58 0 3 50 6. 00
0.3 2 57 3.51 0 50 0
0.4 1 60 1. 67 1 60 1. 67
0.5 0 60 0 0 60 0
0.6 2 70 2.86 1 60 1. 67
S Mean 1 60. 83 1.62 1 55 1. 89
X CK 1 20 5.00 1 20 5. 00
YEL 4 Y B sl i By fecti
okl 2/ (mg » mL—1) — M Root immersing __ ‘ __ #4135 Injection I
Colehiaine P 1 R L eI e S e
. . Male fertile o Rate of Male fertile e Rate of
concentration Total number Total number
number loose powder number loose powder
0.1 0 27 0 6 40 15. 00
0.2 1 28 3.57 6 40 15. 00
0.3 2 26 7.69 5 40 12.50
0.4 4 39 10. 26 1 40 2.50
0.5 3 27 11.11 5 40 12.50
0.6 3 30 10. 00 7 40 17.50
1§ Mean 2.17 29. 50 7.11 50/6. 00 40/40 11.25/15. 00
X CK 1 20 5.00 5/5 100/80 5.00/6. 25

x5 FAEAREREMKUZLELSEME

Doubling rates of haploid plants with different colchicine concentrations

Table 5

B

s %/ % Doubling rate

A ZE /(mg » mL—1)

Colchicine concentration BFE FZ RS BARE SN
Seed soaking Bud immersed Root immersed Injection
0.1 4.55 4. 00 0 35.29
0.2 0 11.54 50. 00 46. 15
0.3 7.41 0 50. 00 33.33
0.4 3.13 8. 33 100. 00 20. 00
0.5 0 0 60. 00 18.52
0.6 5.41 9.09 42. 86 23.33
F-#{E Mean 3.42 5.49 43. 40 33.69/20.93
X CK 11.11 12.50 7.14 5.00/6. 25
5 ERTR A PN T g AR IR T vE b IR ARYE BRI ROK B AR 0 BE A R PR AR 5 e AR KR
ARSI IE TS0 R0 AR B 7 IR RS S R B L T A G

HAHROKANZE i E R 0. 4~0. 6 mg/mL,

3T
3.1 EksEaEEMARKRES

ABIE TR 268 B FLFRMERE & 1E A SRR A9

R E A R EUTCHERE SN , AR IR AR RE IE Wk 22,
PLH Y5 & &8 JS6-1 9 4E 4 wE 47 52k . J-212 (Lan-
caster X Lancaster) (45 SC % 5 5,4 59. 09 %, X 5
X kg S Chalyk S50 i 3K A% PR 0 A8 R #0 Ak
B 22 CE T 10020 (B GE A5 AL, 1 K
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AR T2 56 45 2 A AT A D PR RT RE S B IR R AR B ] Y
AR 2 S w2 S 4 oy I A i I A R 2 B R ) e
RBEA K.

HIABIFFEIE S o AN [ B A e D Y PR A% A e A
P22 S AR R L i Bl A PR B IR S 4G L G B
BRI 2 TR R T R R A A R T
AIRTF ACZGATF L, P A I 0 HMERE AT B AR B0k
BUANHIORY (H 28 % 3 A0 A6 245 7T % 6 1 B A AR 44
MEPERT & k. X0 358 S0 Ay A8 B 3 M EOR e
A 24 H I ke 2 iy T b A R AR A R R L L
ST B L0 9 9 A AL LR (20 A
R A T TR A

AR K VB T J-212 (Lancaster X Lancaster) B
FEAR I SR EIOH R H 6. 25 %%, {H BORS 1Y B A% 44 I A
TEHAS T 8, 0 T A 28 45 90 % R K ] 100%,
13 G AT B 0 2T R TS P 2% i A N O S A
TA R0 A6 40 P 981 2 6 0K AP AL T (8] 9K 25 1 T o
BHEWRE R0 OCHE ., — B 2 D H AR,
JS6-1 2% 22 7 5 B B A AP 30K 2 A7 R MR 3 i 5 A
M7 3R A5 B 22 A% PR bR 2 o (0 A5 O Ao O 05 DLl
MTERF ML,

3.2 ERBBHEMAIREMEME

TR E YR 20, AR ST AR A 224l
SRR . X TR FRUIN AL A B Y B A
LR AU BN T8 (o fA A% b 2R, A A7 R] RE 4
r H A L R AR AR &R OJF T B KR R S
BN AR AR S R B K Al B T Y LR
() Ay A B 45 2R 22 S R . T IE) A G B A
T AR AT A R A A K BE A B OK Al R B vk
FRHE N o Jh A 24 3 AR R A 2 498 e 34, B R R 07 6
WA . 70 BIOKS 31 0] A B (A B A M e B R R ik
Ak T ) BRI RO R RT CKG IR 2 ik
Ab BB EOB 38 5 R A AL HAT 0.2 mg/mL Bk
il 2R Ak B A B A BBORY F i T CK G S 42 3
CK., 3% 7] (B 2 12 5T £ Y B 0 BKOK Al 32 X6 S A 1A Ry
GRETIMAEAE R ARSI A 1 i — 2B 5. IR AR
T2 R S5 1k Ak B ) R AR SR K 85 s A 2 Tl ek B 7 1
L BIOR RFINAS L 5 T 45 B R CK 2R gE 0 1
J I FRARATF AL — E 7K OB 3 RINA% A HR 2 A i)
N ISR NITEIR X B AN LR 4N 7 S 2 TS| e
K AT AR KA ZR A~ A i e R TR AR 32 0 T 23
T 8 H A BKORAN R BT R 0. 4~0. 6 mg/mlL,
HEUOR Al R R 2F 1% o T 638 Al i AT DL gk B4R R
eI G BORANR BT R BT 2w A

(S 1P 1 P S e i S L 7 NN DS R N 1 5
Y8R A+ e 2 rTRER LA R JL D s . (1)
N [7) 5 74 e DR 7R g BR324 P 8 A1 5 BK K Al 3R A
FH B 2t v B 1) i A A % A 1 Sl s HE R IR T 24 Pk
A B I A A B v B T AR R 2 LIRS HAT )
BE BB 7 00 A R S 55, 25 FHRKOK Al 3R A 210 L
T ATRAE T 5 (2) 1 — & o it Vi B2 R N BKOK AL 3R
A BN (7 B VR BE 5 ERLA A A 2 A 28R B E AR
K A RR KA ZR J5 ke B ot AT I B A i 3% ROR A
WA, Bk OK AL 3R B 6 vk B g v 2 o BRRY AR PR 7 AR
2 A R AR K R R BEOE T 3615 1 DH R
B (O FKIKAN R 2 AR 15 4b PR K A5 IR 5 1T 6E
T HEBRIR R R g8 L H R AR B AR AR 4 i 20D
FER R I REFN AT 2 B BRI e LS -
v WK 53 FVE SR W) B A AN B i 5 (4) 4 Fib
T3 ¥ b PR OK B AR, b T BOROK AR TE AR
S AR R AR T N A 4 SR A )
HAUW A B A BT W8 Y R K R 7
WA (5) F K BTN A9 2 H B9S2 e A n]
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