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(L BRI REE R b 28 IR 230036, 2. 2Bk KA b 28 4l 2300365 3. 7R AL RFE BeERH
ST ST/ FE 5 A AR DR VU 5 5 e B T KRh S T I 100081)

WE. N THRKTFEMMR LA (PGPR) B MEAE K FARBR 1 2 8 K K A K R & Mg, R H
AL luxAB G AR R G RESE 2 (SBA) HA R ALY PGPR Btk DW12 i, HFRICERE DW12-L #:Fh F K5
m AR 606 ARBR, L SBA JEFEHIAY PGPR 1 #k P34-L AEXT &, 254% DW12-L 78K AR BRE 58 1Y B 25 RRAE R 1 i
HET R T A KRR LT, 458 %0 DWI2-L Al KW & & T R SRR, I BEAR 2 60 4 K 7057 A 4R Bt
FRBRIR B B, 1] P34-L 76 K G AR BRAS RERA B A7 ; DW12-L i B8 #F C M b3 AN b R 354 9 B 9 R 2 LA KR &
BIRE ,P34-L 75K G AK 30 d B FAREE I TARPRMC 8 F Ao, SR EEREA EMERN PGPR Rk
DW12-L AJ g5 F R SARBR AL IR G A B FE AR T A58 55 2 B TR AR BE 15 & P4 A4 D BE MY S48
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Colonization of soybean affinity rhizobacteria strain DW12-L and its
effects on soybean growth

CAO Yuan-yuan', CHEN Chun', GUO Ting-ting', OQIAN Ye', ZHANG Cheng-fei', HE Xiang-yi', LI
Ting', LAY Khien-duc', TANG Xin-yun', SHAO Wen-tao’, WANG Xiao-bo’, QIU Li-juan’
(1.School of Life Science, Anhui Agricultural University, Hefei 230036, China; 2. School of Agronomy, Anhui Agricultural University, Hefei 230036, Chi-

na; 3.Institute of Crop Sciences, Chinese Academy of Agricultural Sciences/ The National Key Facility for Crop Gene Resources and Genetic Improvement , Bei-
Jing 100081, China)

Abstract: In order to study the colonization of plant growth promoting rhizobacteria (PGPR) in soybean rhizosphere
and its effects on soybean growth and development, luxAB gene was transferred into a PGPR strain DW12 with with specific
affinity to soybean agglutinin (SBA) affinity by electrotransformation. The labeled strain DW12-L was inoculated in soybean
( Glycine max Zhonghuang 606) rhizosphere. Using a PGPR strain P34-L without affinity to SBA as control, the spatial and

temproal characteristics of colonization of DW12-L in soybean rhizophere were studied, and the effects of colonization on

soybean ( Glycine max Zhonghuang 606) growth and root
Y 7m H #3:2019-03-28

E&mH . FKE AT H (2016YFD0100201) 5 5 H 28 %}
L4 T H (41401269 31771819 ; B HEFITH K A
BRI H (KJ2019A0183) ; 228048 K L A Al
PIZHR1551 5 (201710364106)

VEBRIAr . WIEIE (1980-) Ao, T LA A - | B 3ckE , 130\ sphere. The strain DW12-L significantly promoted the ac-

development were detected. The results showed that
DW12-L could survive in soybean rhizosphere for a long
time and grow in the new space with extension of soybean

root, while P34-L couldn’t survive stably in soybean rhizo-

R SO AR, (E-mail) yy721 @ hotmail. com; cumulation of aboveground and underground biomass and
Wide bR — root development in soybean ( Glycine max Zhonghuang
BEIREE . T, (E-mail) wxbphd @ 163. com; B AR 48 , ( E-mail ) qi- 606) , while strain P34-L had no significant effect on the

ulijuan@ caas.cn growth of soybean because it could not colonize the rhizo-
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sphere after soybean grew for 30 days. The PGPR strain DW12-L, which has affinity to SBA, can colonize soybean rhizo-

sphere and promote soybean growth, and the colonization ability is an important basis for determining whether a strain can

promote the soybean growth.
Key words:

ment

T - AR PRI E 4 - 35 - PRI B W) 4 P AR
MARPRA S R Hoh ke 5 AR bR e W 7
A CE SR ABEEIE T AR ELAE ) AR R,
PRI 2R 30 5 W AR PR AR E 0 4 A 2500 A S5 TR R
AL, [ AR BRI $ SR 98 42 0 A A0 2E
KAEE > ARt A AR P e 3 7= SR i
i i AR AE 2 S BOILRHA 348 BEIRR 2% O i
JRERBE TS Y RS IR P AR AR e
et EA Y B —

FE ) AR P A2 4 & ( Plant growth promoting rhi-
zobacteria, PGPR) J&/E A7 T WIAR B, fig 4 A P
A HE TR, B G AE AR ) — 25 A g IR
Pt AT P IE L, BT A AR P o s 3R
BEiGYet  PGPR BoA RAFHYMEAERE ) (HH R 1%
THRCR T HE 2 RE R W B I 0 5 5 TR AR B
HAMRPREFLRE T /& PGPR T8 &k vT # FH AY Fip 4 A
BERET R TR AR R 4 S B S A TR AR
H U AR AU Y 55 59 B A ) 0 04 1) B
RO T AN T 1 ML A A O AR R
ARSI A A0 T S T AR B, PR 3 s 2 &
BILRE, A 5 40 R I RE B WESE PGPR 7E
R R B 47375 R B s A RBTE 2 A K - MR
Yy eI v 5y Tl B HAR R RRAY T %, luxAB
BLAARICHOR C BN T4 2% R b BARTE
YIIHY . Flemming 250 luxAB FRic i R 2
MIPE UG2L, I 58 HAE A il T e A e i s G 7 i 1
HErh ARG 0L . Zhu 51 RH luvAB BERBRIC S
LB I X1 T PR, 168 B T AR A A [RS8 8 3 b iy
FETEAR O , D5 TR AR 3% A 98 v B PR A 24 B2 SR L Y
)1, Tang 500G luxAB J& S AT B 1A
X16 A, A X1 R TE LI P A 1 O

T PGPR RLEAE IR BFTE R 2 4 rh T Hox i
YT r R R, @ AT PGPR TEARE YR ER 1)
SETSMAR BRI, RIS b 2R
RHEY ZEh ET Iz R, A X TR 5 HAR
A TR BIESE 228 b T R B A DG 3 b Thixeg

soybean; plant growth promoting rhizobacteria; lectin; colonization; growth promotion; root develop-

REMRBRNT IZ AR R i AR LA ¢ R B9 45 3l
PR IR . ABFSEREIA S g % (LR R
FLEATRL A BE A W SR ) T AR AR B i
PERY 5 R GEESE K (Soybean agglutinin, SBA) HA5 5%
HIPER) PGPR Wbk A #A R, & 6 luxAB JE AR
P, IF LA SBA ESE M PGPR T #k kXt B, BF 53 5%
IR BT AR R S AR PR B 22 B BE ) B R R AR N
AR LT RIS, KRR G EERTE PGPR 5 KEW
PO A RARTE R AR PR 2 e F v i VR
N PGPR SHWIMEAEC R FTHR S

it

1.1 ###

K ¥F 1 ( Escherichia coli) WA803 ( pTR102:
luxAB , kan ,tet) BIRK , H A 5 AR R 2 A i b 22 2
BEeit . BAFT IR ( Enterobacter sp.) DW12 BEHE, WA
S = SR A1 57 2 K L i A b 8 606 AR B 3
BTG PGPR R, X WK AT 5 K BHEE RS,
5REEEREAGFAME, X I8 5 B
( Pseudomonas sp.) P34-L &k, N 7E A 5256 % Ay
O3 B AR ) PGPR B8RRI B BT ( Pseudomonas
sp.) P34 H 5 A JFKE pTR102 ; luxAB-kan-ter ¥6) FE 3%
RAPRIC IR R T 5/ANEBHE RS G, H/NE
B R EA R FNE, P8 G T /N2 AR, fie 2F H AR
K HS KRGS F TR MM, K5 (Glycine
max ) s P E 606 & P E AR BFBEVE YR A5
UEr A= RO =% A NSRS
1.2 R HF*E
12.1 @@ FRALEmBMIER R LB
RIS R IR AN, SR ] SOC™ T WK 1% 37 i 15 95 2 95
(S AZ AR AN
122 DWI2 4k 8 luvAB A B AR SRR
T SR BORAATH WAS03 ki, 1% DWI12 Htk T
28 °C 160 t/min 535 13~16 h % 0Dy, J9 0.6,4 C
6 000 r/min #5.0> 10 min, 25 FIEW, ITA VKIS Y 40
K BELUETR 2 U FE VKR Y 10% Hmve s 10, 25
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DSCEETE AR, JIA 2 ml 10% H- il £ DW12 Bz 2540
i, SRRSO B ok pTR102 ; luxAB-kan-
tet % N DW12 BEARH 3 & A b F Wk A T
A FRIFFER (kan) FIPUIAE (tet) BY LB AR 573
b FERE IR H PR A S5 AR RS SR 25 MR N 10%
LR i 16 & R VK BIOA B Ak, B Ak BEAT
16SrRNA I Hb X, SR FH i BUJSi A 22 U A 42
(53, I e A st R e M

1.2.3 ARtk B A AR AR HILER 5
SN E & R DW12 SARIC# R DW12-L B3
REJIA = TAA BE ) 2 TAE A= KRR PEFE AR, H T A1
JBk pTR102 A AR B R A 2 H R T2 15 7 A 5
M, o BRI B BE R T AH R L a3k e | e
TAA §E 7% F Salkowski [t a3 iz .

1.24 AFCAHREHASHERZRFRAMNE R
F A AMRAS BT I 52 A0 R 2 P S R R
KBGO, WG K XTEXE =52 emx40 cmX
31 em, KEMZ A REMFETIREKTRH 1
h 5% BATA 4 JZ2 1R B L 78 K R
T L LRI 4 )22, BT 28 CRIFEA T,
B RIE MK AR, 48 h JEHEIEAR K 2~3 mm B9 %
RGP T8, HA. 504 P34-L il DWI12-L
FRREEA T LB WA IR 5800 =Mk, T 28
C 160 r/min JRFGHEFEL 24 h & 0D, =0. 8, F %
MR GF IR T BT 2 A 30 min RS RN
BA 250 g iy LAYMRAE N, BRAE NP 1 R
SR I TR AR K S AT - EAE N 1 ml
FERNE PR . o U 28 S5 12 90 T 0 I LB WA K 77 4
H1 30 min KGRI, THREFP IS 7E R G R0 +
Hejtaim 1 ml LB WRIARE SR VR X, R Ab R 3
NEE . KGR SR AR i AR 348+
Pl g, AU B 6 R4S, FIR 28 C
(16 h) M 22 °C (8 h) FHIGIR = i 5%, 6 IR
1200 pmol/ (m* « ), 435l F45 3% 10 d 15 d.20 d,
25 d .30 d.35 d BFERFES T, HOFERT, R iR BHE R
FEMER RS AR HRR A BN 2 em U)
BLAF R 2 AR B, 25 AR B 40 ) B T A T RK 1 =
A 28 °C 160 v/min FERIR 1 h J5 5 E
% 2 min, BEAEAIE S BITIR T & kan Al tet
() LB AR SR 3T |28 CHiFF 2~3 d, fF K
R I AT L 56 PR 0 109 23 1, T R 5 Ah 1154
KICHTERL, T AR BOAR BPRAFTE AR 0 B R A

(A, SR FAR FR A S 25 A FEOR AR 2 R AR
FEKE WA BRI RR DB ARIREL
I3 XCBUMAE BT 6 TR 2R & B e b, IF I K AR
FREF TR TR 4 UK AR AR R,
1.3 HIEAE

K H SPSS17.0 ¥ A Ge 1t 3 B8t , SR H Excel
2007 FAFHIVERIER

2 HER550T
2.1 PGPR #rizE# DWI12-L B & E S
FEREFR L ZE AR N 10% %5 1 )5, DW12-L
TEAE SRS b & 5, U B AR JBRE pTR102 € A% 2
FA L ¥ DWI12-L 435154 T 50 pg/ml kan Fl
50 pg/ml tet A LB & 4485 55 PR AU i 4= &=
(1) LB [ R85 35 3P i S22 085 3%, 23 10 48
Je A R VR B G RATIR 100% , 6B JBRE pTR102
FE DWI2-L FhEERE L (1),

B 1 PGPR #RIZE#k DWI2-L 3R E &
Fig.1 Fluorescence emitted by the labeled plant growth promo-
ting rhizobacteria (PGPR) strain DW12-L colonies

2.2 PGPRIRCEH S HEZEHRRERFFELLE

FEWERE 1 A1 TAA RE )2 Kl PGPR {24 K
BRI EE R bR, B3R 1 AT I, AR iC B Bk DWI2-1
FERX 2 WA A KRR B AT & AR DW12 To i 22
S, F WA SNETORL A5 A B AR A 2E K AP R
AR ARIC R bR DW12-L ] ] 738 5 1 bk 19 5 7
A BT HX KA K 2

&1 PGPR HEEHRSIRICEMHRIIEEREFIE

Table 1  Growth characteristics of original strains and labeled
strains of PGPR
LS HEBERE T (png/ml) 77 1AA B8 (ug/ml)
DW12 158.81+6.54 42.75+3.63
DW12-L 159.03+7.09 42.81+2.85
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2.3 P34-L Btk DWI12-L Bk EXSERERIE
EFNASTS R

MFE 2 [ UL F B R BRI TR P34-L BA BR AN
DW12-L B RTE R ZARPRE K P AR AE 22 57 . I
TS, KT AIARKAL 2~3 mm , LIARIC Ak B AETE
T 2~3 mm BEBARFR; 4K 10 d B, RERKC H
it 8 em,P34-L 5 DWI12-L f & K T A & 4 KA1
FIE A B AE 2 B AR BEAR PR, 178 25 AR B A B 38 H A #¢
R KRG AR 15 d B P B RR A R [ AR BEAR P
WA 5340 05 K G B 2R 2E MR # R DW12-L
BT S B RES B, AR K 0 & MR B AR B 431 25
WK D EERAERPER P34-L () 10 ff; K
SAAK 20 d B R R PRAE A AR B PR o3 A Bl 25 5
R DWI2-L ik P34-L %) 11~290 £5; K&
A 25 d I, P34-L 7E 0~2 em R BEARBR L IS/ 5
KGAK 30 d LU, P34-L 7EA R BOAR BRI T 4011
I DWI12-L 7E K E A K 35 d J5 76 45 13 BOR PRk 4%

PR S B B K ,0~2.0 em 2. 1~4.0 cm 4. 1 ~
6.0 cm.6.1~8.0 cm F1>8.0 em 5 MREBARFRAL 2
FE ST 43 )3k 2.4x10° CFU/g.9.3%10* CFU/g,1.3x
10° CFU/g.1.9x10° CFU/g 1 1.5%10° CFU/g, L%
DW 12-L 78K 52 Az KA [ Bsf 390 45 AR BEAR B () 7355 155
B EKREAK 15 d Bf DWI2-L 7E>4. 0 cm MBI
BRAL ) oA B B, R AR 20 d B 7E AR BeAR
PR A B YA BT L UERIZ B AT R TR AR B
AL IR A I T A K B, RO AERK 25 d s,
DW12-L 7EA AR B PR (9 2 5 %5 5 346 BT RAIR, 1%
ATRESE T g A - 2 A ) ShRic bR TE 4
BRESARNLE HFE T 2P RS, Fe, 145
TR | 8 7K i A5 PR 28 R ) R o %
S R TN SUL RS NITR: 3 5 SV Sl
P PGPR B RE DW12-L #F K G ARBR AT DA AR
IAEIG , LB R AR %) A K 708 0 AR BOAR PR B

%2 P34-L 11 DWI2-L BMREKXRERFHHE 606 REREIRFRNEE L=
Table 2 Colonization number of strains P34-L. and DW12-L on different root segments of soybean ( Glycine max Zhonghuang 606 )

it ] . FEFHBUE (CFU/g)
(d) i 0~2.0 em 2.1~4.0 em 4.1~6.0 cm 6.1~8.0 cm >8.0 cm
10 P34-1, 2.1x10*+3.2x10° 2.7x10*+1.4x10? 2.4x10*+2.6x10° 2.9%x10*+2.2x10° 3.1x10*+1.6x10°
DW12-L 7.3%10° +5.5x10* 3.9x10°+3.1x10* 3.8x10%+2.3x10° 4.1x10*+£4.7x 102 5.2x10*+3.4x10°
15 P34-L 2.2x10*+1.9x10° 3.1x10*+2.8x10% 3.6x10*+3.0x10° 2.8x10*+2.3x10° 3.6x10*+2.5%10°
DW12-L 4.8x10°£3.7x10* 2.4x10%+1.7x10* 2.8x10° +2.7x10* 3.9x10° +1.6x10* 4.2x10°+£3.0x10*
20 P34-1, 1.0x10*+1.4x10° 1.2x10%£1.1x10° 3.5x10*+3.0x10° 1.6x10%+9.3x10% 3.3x10*+2.1x10°
DW12-L 2.9x10°+1.2x10° 6.1x10°+3.6x10° 3.9x10° £1.8x10* 4.2x10°+3.3%10° 5.8x10°+2.4x10°
25 P34-L 0 3.0x10°+1.2x10* 1.1x10° £8.3x10° 3.0x10*+2.6x10° 1.2x10°+£7.5%10°
DW12-L 3.0x10°+1.4x10* 3.1x10°+2.1x10* 1.3x10° £1.0x10* 2.9x10%+1.3x10° 1.9x10°+5.7x10*
30 P34-L 0 0 0 0 0
DW12-1, 3.0x10°+2.2x10* 3.1x10°+1.3x10* 1.3x10°+3.7x10° 1.9x10° £1.1x10* 1.7x10%+1.2x10°
35 P34-L 0 0 0 0 0
DW12-L 2.4x10°+2.0x10* 9.3x10*+4.9x10? 1.3x10°+7.2x10° 1.9x105+1.2x10* 1.5x10°+1.1x10*

2.4 P34-L 1 DW12-L E#X KX it EEFA T
EE KA

AT RTAK 10 d.20 d F130 d BFRFEN &
KGR LB b e MR
IR F T & 4 T4 KA 4R, 7041 P34-L Fl DW12-L
MRGAERKWZW (£ 3), HER3ATUEL, KT

A 10 d B PR TR RN K kL S A ST R AR R fif
i AR R T A B AR EEH (P<0.05)
LA 2R T AR 2R R R A A B K- (P<
0.01) ,DW12-L S b b #8192 A Ik B 3%
IR, WA T AR (B A KRR 1 2 G 8 35 25 575
KA 20 d B, 75 P R A 31 04 R S AE AR A b |3
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fief M T R AR &R T R L R A
XoF RECREL MR X0 A7 S 2 445 o e V9 T A X 5 e
IR R 34350 8 3 7K F (P<0.01) , DW12-L
XA AR i o s 1) 42 1V 3 35 K F- (P<0.05)
PR DR R[] %o A 7 - S i o | Ml 3 T B A Y5
TG 24 5 (0 DW12-L X K 5 4 2 & o 2 FAR
Z TR EE % P34-L B3 (P<0.05), K

£ 3 P34-L #1 DWI2-L Bk KERF P E 606 4K HIS2M0

T 30 d I, DWI12-L &b B AR RR L b 3506

R 2R i o e AR 2R 1 B e A A ot T P %o /\”Uibn
21. 6% .77. 8% 1 75. 0% , ik & #E /K (P<0.05) , H
RO 2R B T FIAR 2R 0 o ) A 2 E A P kA
JKF(P<0.01) , i P34-L AbHXF 4 AR ARG 8 %
PRHEER], LIRSS R FRIATE R DW12-L X K G A
KEA R ERCR,

Table 3 Effects of strains P34-L. and DW12-L on soybean ( Glycine max Zhonghuang 606) growth

A (d) il Ho b AR EE BT (o) Ho BT BT (g) MRER BT (g) WET B (g)
10 CK 0.837+0.121b 0.133+0.006b 0.257+0.052b 0.009+0.001B
P34-L 1.157+0.146a 0.177+0.025 ab 0.403+0.038a 0.020+0.001A

DW12-L 1.227+0.156a 0.197£0.031a 0.397+0.078a 0.017+0.004A

20 CK 1.367+0.140B 0.170£0.010b 0.683+0.085b 0.041+0.003¢
P34-L 2.043+0.368A 0.247+0.042a 0.790+0.029b 0.048+0.002b

DW12-L 2.210£0.392A 0.277£0.017a 0.937+0.040a 0.057+0.004a

30 CK 2.070+0.214b 0.273+0.032a 0.847+0.002B 0.052+0.002B
P34-L 2.127+0.110b 0.283+0.021a 0.953+0.041B 0.057+0.004B

DW12-L 2.517+0.210a 0.333+0.045a 1.506+0.122A 0.091+0.001A

CK : A TE (W R AR ; P34-L HeFh P34-L (1R AR K ; DWI2-L 3P DWI12-L (R GAl R o [R5 BUE S AN 6] /NG 1) 3270 Ab B R) 22 5735 W
FIKF(P<0.05) , A [RIRE 137 b BR8] 22 5 A8 K (P <0.01)

2.5 P34-L 71 DWI2-L B K ERRZZ BRI

FEFf DW12-L (14K AR MR 5 A 1 A %o JEAH L
RS 2, BRI R (K 2), & B H K
DWI12-L Al B H R GR AN AR, KERAK
B R bR I e 45 R R . P34-L ZE R G A K 10
d B PR M AR R R B M4 TR bR, AR R
BOZ A MR R SRR RAREL 43 X A iR
W B Z K AR E A K 20 d B B 350 ot S Y

CK2 DWI12-L-1

T AR MR AR R TR 43 SCER 58 SUBCRY 38, {H 78
30 d B AR DL AR ROR . T DW12-L ZEREAK
10~30 d B3 0] i E AR AR 3R 6 TF8 bR i3S n, K
TR 30 d B DW12-L A4b i) KGR & 45 36 45 o
IR R it TR )Xo BRI 41. 219% . 10. 39% . 48. 09% .
52.37% 4. 99% i1 98. 64% , FHp 7E MR IIH 43 X8
AL SE AR b | 25 ik B 37K F (P<0.01) (3R
4).

DW12-L-3

DWI12-L-2

CK1.CK2: %} ®; DW12-L-1 DW12-L-2 DW12-L-3: 3% DW12-L f) R G AR,

2 HEMEME DWI2-L 30 d G RERMMPHE 606 MIRAES

Fig.2 Root morphology of soybean ( Glycine max Zhonghuang 606) seedlings after inoculation of strain DW12-L for 30 d



R A SRR IR AR TR DW 12-L (19 2 5 S o R g A K B i 781
R4 PM4-L I DWLR-L BN KERMFE 606 RELZFHIFMT
Table 4 Effects of strains P34-L. and DW12-L on soybean ( Glycine max Zhonghuang 606) root development
M e i BREIRRELEER g ST U
10 CK 44.95+3.50b 2.79+0.06B 8.23+0.88B 32.62+0.33B 48.00£2.00C 4.67+0.58¢
P34-L 93.81+6.09a 5.82+0.64A 18.60+0.04A 90.48+16.18A 133.00+3.00B 8.67+1.53b
DW12-L 87.73+0.76a 6.44+0.68A 20.50£2.69A 86.62+2.78A 156.53+1.36A 12.00+1.00a
20 CK 410.10+68.67b 17.78+1.45C 55.86+4.37C 564.77+18.66B 985.00£147.65C  164.00+7.81C
P34-L 551.48+87.01ab 24.46+6.37AB 70.18+4.90B 581.81+20.21B  1559.00+130.50B  237.33+3.22B
DW12-L 662.01+8.67a 30.18+1.68A 94.80+3.76A 913.00+41.80A  2106.00+125.86A  300.33+19.50A
30 CK 580.86+28.65b 20.95+2.07b 66.48+6.28b 618.67+55.41B  1290.33+94.16B  294.33+30.09B
P34-L 615.37+65.78b 24.18+0.26b 75.97+£3.25b 693.00+£65.51B  1480.33+162.62B  277.67+8.96B
DW12-L 820.24+132.21a  31.34+3.87a 98.45£12.15a 942.67+64.36A  2258.00+73.63A  584.67+16.65A

CK R BRI R SZABBR ;. P34-L: 4570 P34-L By K EAERR ; DWI12-L: Hefl DWI12-L RS A R, 7 S EUE G A R) /NG - RE 0 b BT 22 5738 12
F K (P<0.05) A [RIR S Tk 7m b B H] 22 R AU K (P <0.01)

3 0w

A PR EFHAE J7 % PGPR Tk T i i FH iy 5t
R bR B RLAE 0 AN (R TS T bR T AR T
HPIAR PR, 75 B RE b 25 17 AR AR & 19 A4 KT
R Bl Mirzaei %> AFSE T 18008 % 1 7 A9 2 AR
SR T AR T AR B 11 5 B R T, 45 SR e B it FH 11
SRR T A0 v 1 A 1, R 1R it o e 1 L R
(B EE 1 77 A 52, Bal 2514 4% 85 345 g 72
ACC I Z B PGPR TR MR it H T 7K A, 2 03 LB TR
RO R E R IR REAR K 2R K ZERT R R 2R A
GEGE, BEH %K PCPG Wtk Y-IVI X F
PR A 7= B4 HLAR it i T 7 2% R B0 Y-V
AR S A K, HLA HLAE A4t N 452 5 T B R
FEFHEE ], WM E T PGPR MR AERCR AITE
VEHIAR PR B4 22 8 T, ¥ 9804 K TR ok B4 52 B i T
RHFMARBRRE R, AFRERE, L6
M luxAB FEFRICHT DW12-L B bk 5 K & HA A
P, TR K EAR PR A7 |, A KRG AMNEK
FIAE AP AR B AR s o 3, W AR i K AR R I &
HMTYRMAZE, DWI12-L Ae7E K AR bRk
FEATE | Ui I R PR T K AR PR ER B, oA K
MREREFH AE F1, 701 0152 B (R JE Rt I % 2 Lt e 112
AR K I PO S BRI R AT AR S
WSO T s 7 A K A K i T 2 KR R ok
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