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Screening of antagonistic bacteria against Fusarium solani in Bletilla
striata and investigation of their inhibitory mechanisms

YU Chunfang!, WANG Zhanpeng?, TAN Yuhang?, JIN Zhixiong', MENG Lixue"!

1 Hubei Key Laboratory of Wudang Local Chinese Medicine Research, Biomedical Research Institute, School of
Basic Medical Sciences, Hubei University of Medicine, Shiyan 442000, Hubei, China
2 The Third Medical School, Hubei University of Medicine, Shiyan 442000, Hubei, China

Abstract: [Background] Fusarium solani-induced root rot poses a threat to the sustainable
growth of the Bletilla striata industry. Currently, chemicals remain the primary means for
prevention and control of this disease, while their continuous use and accumulation in the
environment adversely affect the quality of medicinal materials, the ecosystem, and human
health. [Objective] To develop a biocontrol agent against root rot and understanding its
inhibitory mechanism for sustainable growth of the B. striata industry. [Methods] Bacteria were
isolated from the rhizosphere soil of B. striata. The dual culture method was employed to the
screen the strains antagonizing F. solani. The effect of the selected strain on root rot was
evaluated by pot experiments. The inhibitory mechanism of the biocontrol bacterium against
F. solani was investigated from cellular, physiological, biochemical, and microbiological
perspectives. [Results] Five bacterial strains antagonizing F. solani were isolated, among which
strain SY 16 showed the inhibition rate of (75.3+0.4)% and was identified as Bacillus velezensis.
SY 16 significantly reduced the incidence and disease index of B. striata root rot, achieving the
control efficacy up to 92.86% on day 8 post infection. Moreover, it improved the plant height,
tuber fresh weight, and polysaccharide content of B. striata. SY16 competed with F. solani for
iron by secreting siderophores, and it disrupted hyphae and inhibited spore germination by
releasing amylase and protease. In addition, the strain increased the counts of bacteria and
actinomycetes while reducing the count of fungi in the rhizosphere soil of B. striata.
[Conclusion] Strain SY16 exhibits significant biocontrol efficacy against B. striata root rot.
This study provides theoretical support for the targeted selection of beneficial bacteria to
promote the growth and prevent diseases of plants.

Keywords: Bletilla striata root rot; biocontrol bacteria; plant growth-promoting activities;
biocontrol mechanism
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(Bacillus sp.). i 5HuF (Pseudomonas sp.). 11
R SR 5 G B (Burkholderia sp.)%5]. MZ B LA K
B[R EE (Trichoderma sp.). 5 & (Penicillium
sp.). 25 (Aspergillus sp.)5]. EAMIATFEITE RS
RN AR TR, HAE LR AL 50 4 5 F7 F
RS TAEYIEYIL . S RPN &
I VAR L R A eI, AR ARl S A 5
L AR Az B AR A TR RN 1 A AT A fgdt B
FF2 bR 43 85 th B R P0E Y 2 82 3
¥ (Paenibacillus polymyxa) DS-R5, % [# fig !
AR K At A R &, JFER TR 22 4R K
X PSR B iR RO R B 61%. R e Jil 45
PSR ft B I 7 43 R Y DL 3 T 2R 96 AT I
(Bacillus velezensis) YB-1476 X Ji fz #7611 24 4=
KAHGI 25 63%, HAE KRS RS IS
B At (0 T 22 A K HAA BT R AR T s teAh,
R VS BERE 1 IR R AR A . R PR
I+ (Bacillus tequilensis) KC121 X & Kz 4 #0
P B 2T 77%, X A R et 5 R 0 5K
MR I BPIIEROR R 67%, I HiZ bk i ™
VERTE . S|k 2R DA K A T e R
17 A HE FORMEE A KU, 28 BTk, ZFp
ZEAOFT R AR B BUR B SRR ROCR , B
AR, KT, WESEE L mUNE
Bi AR g R, 2 A AR L B o A Bl AL
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EN T ENEY S EY e Y U0
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1.1 #m
A2 AR 53 95 5 Dt TR R TS Rz 4k £ (Fusarium

solani) MO1, fRAFT 0B 252 Be s I A= 12

HE o B T e S U B R AR AR B LA
PRI R FE X (32°14'10"N, 110°47'53"E,
WK 373 m), X, SRR ZER .
v, IR, KEFELE . Pk 6 BRmpRA
6 FRIERR 1A, RAE 40 cm FAFE 38, Bike
ABEANTCELE, 4 °CIRAF S

PR =N FEAK, A
AN

R O AIUE AL, B4
ENERLE, MR, HEA i, AYEEE,
BN
1.2 EFERFERF . (LF

LB }i7edt . W KRB (tryptone soy
agar, TSA)H% 37 3 I 5 £ 24 %5 % B I8 (potato
dextrose agar, PDA)FFRILFIE G 1 FHER3E, b
R ERH AR A E ORI s SR | JE
73 RS DN 35 7 | 2 4 2 M SR 2145 3 B A ol R 4%

H (chrome azurol S, CAS) AR FE 3L, btk

AR R A B2 w5 LT o i A I 1% 77 2 R
B-1,3 -] SR A 15 TR 5% 228 SCHR[ 11 E -

EasyPure® Genomic DNA Kit, Jtm 44
HEYE AN A RAF . MR, g
BUNAR A BR A A PCR AL, AR mEF
P (R A PR AT
1.3 HEMENTE. MEMEE

FREC g R L F 9 mL ER/K, ffEE
107 %M. B 100 uL & (107, 107%, 1077k
11T LB Fl TSA 5573, 28 °CHiF% 3-5 d. $kHL
AN FRHIE ) B G TR 2 — 2 alidh, 4 °CIR AT

R AR X IR 2 R A B R A T 00, A
FRE MO1 HEARTR . 7E PDA REFRFEH dujig &
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J 3 R =0 B 2 A — Ak P2 B VK AR )/
W2 TR 7% AR < 100%. (1)

FEPIAR A E : (1) B EE, 176 LB
Bh R A b6k R S BUAE R Y TR AR
SY 16 AT RN F7 , WELIC S8 B V& R IE I 51 7
B QY UL . (2) AR ERA A RRAE I
E . 2% CEIWHWE ARG Y2 F0) L 3) 4
FHY)2F %, § ] EasyPure® Genomic DNA
Kit $2HCE#E SY16 15 DNA, il PCR § 1%
16S rRNA H:[HU4FD gyrBUSIELA L 16S rRNA HE[H
51¥1°K 27F (5-AGAGTTTGATCCTGGCTCAG-3")
1 1492R (-GGTTACCTTGTTACGACTT-3").,
PCR JZ W &&14F: 94 °C 4 min; 94°C 30s, 65°C
40's, 72 °C 90 s, 35 MF¥H; 72 °C 10 min,
gyrB JLH 31 ¥k gyrB-F (5-GAAGTCATCATGA

CCGTTCTGCAYGCNGGNGGNAARTTYGA-3")
#1 gyrB-R (5'-AGCAGGGTACGGATGTGCGAG

CCRTCNACRTCNGCRTCNGTCAT-3"). PCR J
& 94°C 5 min; 94°C30s, 55°C30s,
72 °C 1 min, 35 MME#; 72 °C 10 min'*, PCR
AR 2xTagq PCR Master Mix 12.5 uL, |,
TS 1#9(10 pmol/L)4% 1.0 uL, DNA #i4z 0.5 pL,
ddH,0 10.0 pL. PCR "k 24 T AW TR (L
TR A BRAS w1y o I 485 SR8 1 NCBI 44X
I 2 VEA T [R) IR 50 e X, 3 BBORR (A 5 o A T
¥, FIF MEGA 11.0.13 5/, D4Rt id &
GiRBEWM, AREESHTIRE A 1000,
14 BREBEAEZESMBFHELIR
20 X

Z: 25 Mo 2 SV TR AR L 8 5 T 1R A T AR
SY16 X MO1 F£JEARRZM . B 10 mL MO1
T (107 CFU/mL)#Z#1%)] 100 mL PDB X%
FEL, FEEA 1 mL SY16 HEW(10° CFU/mL),
T 28 °C 555, L)L 10 mL MO1 5554)+1 mL LB
AR AR TR, SE A 3 Ik, BERE 24 h L
FELTIR, HBEFWEREZIES.

FETRIPE MO1 961 F =772 (107 CFU/mL) 5 14
PR SY16 K I L3 4% 1:1 FeliR 2], PASEATE

MO1 il FETF IR +LB B5 32 3R X)L, 28 °CHE
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1.5 FEIE SY16 7l MRERFrESk &=
BE 7T R0 A&

TERY R E . B EAR SY16 RN T IR
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B . EABNE . BHEK SYle HFF
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Y RN LRI RE, 32 °CHi 3% 72 h Jo W%
HHIE . B-1,3-H R BHBEIN A . K B kK SY 16 $Fp
T B-1,3-F SRR BRI 55 SR 5L, 32 °CHE3% 72 h
Ja WEK P . LT BREEINE - KR SY16
AT ILT BEA IS AR, 32 °CHE 5 72 h )
WELFEHIE . RBERRK . K EE SY16 A
% CAS BB 5L, 28 °CRE3% 48 h J5 WE5E
&

1.6 BRIREITIEMAE. HEEMNEH
¥ = RN E

SR R PR A S A3 T g - SR AN B | iR
A EC TR R 85 . RO S5 — B BT R 4
i 4 MR . SY16 HFEVE 100 mL
SY16 # 2 W (10° CFU/mL); MO1+SY16 4H#E
100 mL SY16 &2 (10° CFU/mL)F1 10 mL MO1
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MO1 #7277 (10° CFU/mL); X} BEZH FEVE 100 mL
WK, LRI WERL. 15 dJF, BAKRE
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PESTHEE, WAL B A REA A 1071077 F A
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LR TSA ARG FRIE I, 28 °CHE5R 3 d Jq
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THAFEEQ00 mg/L)Hy PDA [EAR;FI
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353, BT HIC I F AR IIFESZE Y 2 em
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FEHZERIAE T AL B A HLE SR AL
MO1 41: 100 mL MO1 7 F&Z#(10° CFU/mL)
5100 mL TTRKEAFEL, MR 55 mL 5K
HEAR; MOI+SY16 4H: 100 mL MO1 1 & IF K
(10° CFU/mL)5 100 mL SY16 & (10° CFU/mL)
REHEL, BAMS5 mL SY16 HEK S 50 mL
KRG . WS B8 Mo AR 3 d (I
PR M BRI, DRI 40 S 56 A BURE i (1]
PEPESE 3. 5. 8 K. BMAEL 3k, B4l 8t
FEA, S kUSRI bR, IR
2R AR AR B AR I H AR R B AR,
B S Ko 0 P TR IE R
SR 1 9 MRZEMPUNTE, ZHERTE 25%
PITR; 2 g RZERZF AL 25%-50% (A
)3 3 P MBI ZEFHTFUE 50%-75% (A F);
4 J . MRZERYZ FERFUE 75%-100%. R4 252K
Q) (OIHE IR RIEE | I E Fa BORUAE X B L -
KRR (Yo)= K IR R BV ARSI« 100%  (2)
o 15 T B =3[ (55 DU 18 B0 oHH X 948 250/ (A £

TR 9 e B 80 1% 100 (3)
B 3 350 SR (Yo )= (X} BE 2L 975 15 45 Kl — Ak B2 555 155 45
HO)/%F BE AL 17 +8 &< 10012Y (4)

PEAEE VA . B 100 mL A [R] ¥ )
SY16 kW (107, 10%, 10° CFU/mL)5%) 1 kg
THRAE, MHEKESR BN E K
P2k, BT 3 R, XTERAR A HE B
LB 7tk 14d fmidskp ka2, 2145
WA B ZE PR B I 2 5
1.8 HIESH

{5 F Excel 2019 4b ¥ Ll %55, ] FH SPSS
20.0 FXfF 1 Duncan £ 5 A% (P<0.05)E1 74K

W Giit 54, -l ad GraphPad Prism 5.0 /il
((HEE

2 ERE54M

21 BRRESSEMEE KL H KM
il [ 7 SR 76 B S8 Y

M R AR 43 B 29 RRANTE , KB 5 RRAE
WEEIH MO1 BYE 2244, Rl 2Rtk SY 16,
HAHR L 75.3% (& 1, B 1A, 1B). KL,
VEPE R PR SY16 HEAT I S252 5 .
2.2 FEMESY16 Xt £IBE NS RS
A B RHHIE

WK 1C FR, Hbk SY16 Bk 5 5 st
B, W6, 3% 18 h HyKF= i HoGW,
Fige % 24 h B REVE R T . kA R Ak
REFFIR, (0.8-1.3) pmx(1.5-3.9) pm, #i 2[K
Y B FAPE(E 1D), SY16 oA FR A fb 5 5 25
[AH DG E 9 2 42 58 2 18 G 3l A W B 2 2 di v o
(https://nmdc.cn/resource/attachment/detail/NMDC
X0002102), %5 & NMDCX0002102] 5 3¢ #k

[13,22-23]H DL 307 25 14T 14 (Bacillus velezensis)
(A BEAE AL RRAE Rl AR A — B, ST X Se i
FIEHE SY16 4 B. velezensis, 4 A4 N
B. velezensisSY 16,

16S rRNA FE[H 751 BLAST Hx 458,
Wtk SY16 5 B. velezensis. f#VE W ZAUFF B

® 1 BRBEEREEKTGE

Table 1 Screening of Fusarium solani antagonistic
strains

Strain Colony diameter (cm) Inhibition rate (%)
SY05 4.70+0.30b 19.0+0.5¢

SY13 3.60+0.20c 37.94+0.4¢

SY16 1.43+0.21d 75.3+0.4b

SY18 3.56+0.25¢ 38.6+0.3¢

SY25 4.00+0.20c 31.0+£0.4d

Control 5.80+0.20a 0.0+0.0a

[RZIA [[/NG TRk ROR 2 57 B 3 (P<0.05). T [F.
Different lowercase letters in the same column indicate
significant difference (P<0.05). The same below.
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A B
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1 E#K SY16 X fE R SR AV FE IR R 7S HHE
D: Btk SY16 i 4[Riefa,
Antagonistic effect of strain SY16 on Fusarium solani and its morphological characteristics. A:

HIRSTLE T C: TRBR SY16 RSB
Figure 1

ot < S BRI

i

5 um

A JERBRAXTIE; B AR SY16 X F ik

The control of Fusarium solani; B: The antagonistic effect of strain SY16 against Fusarium solani; C:
Colony morphology of strain SY16; D: Gram staining of strain SY16.

(B. amyloliquefaciens) fiiE % ZEfiF i (B. Samenss)
AHUEE R 99% (& 2A), JCikERI%EE SY16, Bt
B gyr B FERIARLERE , 235014 FH gyr B LRI (4] 2B)
1 16S rRNA JEL[HY gyrB K:HPHEFH (S
NMDCX0002102) & # , A& L E ¥k SY16 RES5
B. velezensis, B. amyloliquefaciens il FH 35 35 2
41 (Bacil lus methyl otr ophicus) A 24 X 7). &4t
KEW M2, Hkk SY16 5 B. velezensis it #H
LEE A 99.93%, #fINiZF Ak N B. velezensis,
2.3 Bk SY16 SRR REE 224 KF
faFRA A& B9S2

WHOWEREE LRI, Wk SY16 X MO1 (1)
W22 KA (E 3). 24 h B, FHkk SY16 kb
PR MO1 22 B K AIZEZE; 72 h, Ttk
SY 16 Ah P 2 TR 22 44 To vt A1 Hp ] 7= A Kt SR IH
1, X RRAAAL T A /D i 120 h B, B
SY16 AbFEZ] MO1 P22 240 REAR 8, A3 iS40
0 e B o

kR SY16 & I iS5 W RERE LA MR MO1 1
T RZ, I E X RSO B (3858 . 7
8 h Al 14 h W, XJHRALAIHITH5 & K55 M
47.34%F1 76.06%, 15 PEkk SY16 K F s
LR IR 5 96191 K o HIREIR R 11.25%F
16.31% (% 2). XKBBHPE SY16 Kk il f ]
RE A T I B MO #TF-8 & i 6 M

2.4 ¥k SY16 iR ARINES FAREEL R
Edied

KM E AR SY16 72 4E By A1 il
P Ik R TG (K] 4), 45 R TR, HHk SY16
REF= A AN . WA IR E, [HRRE
B LT R . SR 4R B-1,3-7 SR,
ol 7= A 3k S BE T B -
2.5 Bk SY16 X B R AR E LR AT
oAl

PAKE SY 16 ZbFEBE i 248 fin 11 A AR [l 1= 24
PRI A, PR RS (GR 3). MHET
XTHEZH, BEAR SY 16 P4 B 1 39 20 ] FII 2k i
BRI B 189% . 74%, ELHEEUR FEAK 56%:;
AR F A MO1 LB, B SY16 5 MO XYL
FET0 %) 200 TR R e TR B 43 B N 68% . 83%.,
FL A AL 14%.
2.6 FHK SY16 3B IR EHAIF M

AT B4R MO AbFH, Bk SY16 5 MO1
WUHZ Fir b B I 3 RRAIR 11 % 0 S I 1 48 5L
(F 4 FE 5). TEALFRES 8 KBHIARCRIKIR ik
92.86%. MO1 5 MO1+SY16 &b 38 {4 (14 AR i s
RIFEIAEAE, fiE LW, #AMES 3 K
SUHBLREE, 5 5 REZEILIMA A BLE DS, 5
TS RA BB
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— Bacilus siamensis LS5 (0Q630472.1)

Bacillus amyloliquefaciens BCRC 14193 (EF433408.1)
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- Strain SY 16 (PQ218320)

#Bacilus amyloliguefaciens BCRC 17038 (DQ993675.1)

-
42 Bacilus amyloliquefaciens BCRC 11601 (NR_116022.1)

Bacillus velezensis BCRC 17467 (EF433407.1)

Bacillus mojavensis BCRC 17124 (EF433405.1)

40
Bacilus mojavensis BCRC 17531 (DQ993678.1)

97 Bacillus subtilis BCRC 17366 (EF433402.1)
Bacillus axarquiensis CIP 108772 (DQ993670.1)
Bacilus malacitensis CECT 5687 (DQ993672.1)

40

Bacilus subtilis BCRC 10447 (EF433403.1)

Bacilus atrophaeus BCRC 17123 (EF433409.1)

2 Bacilus atrophaeus BCRC 17530 (DQ993677.1)

—

0.001

2 E# SY16 ETF 16S rRNA EE(A)F gyrB B)EEFIIHMEMNRG L B

Bacillus velezensis BCRC 17467 (DQ903176.1)

100
Strain SY'16 (PQ218320)
48

Bacillus velezensis B4-7 (OK330458.1)
96

Bacilus siamensis LS5 (0Q654115.1)

99
100 Bacillus amyloliquefaciens BCRC 14193 (DQ309309.1)

Bacilus amyloliqguefaciens BCRC 17038 (DQ309305.1)
(ﬂ .
Bacilus amyloliquefaciens BCRC 11601 ( DQ309294.1)
Bacilus atrophaeus BCRC 17123 (DQ309296.1)
100
Bacilus atrophaeus BCRC 17530 (DQ309302.1)
Bacilus subtilis BCRC 10447 (DQ309301.1)

1j0
Bacillus subtilis BCRC 17366 (DQ309299.1)

1001 — Bocilius mojavensis BCRC 17124 (DQ309297.1)

100} Bacilus mojavensis BCRC 17531 (DQ309303.1)

8
60

Y

Bacillus axarquiensis CIP 108772 (DQ903177.1)

Bacilus malacitensis CECT 5687 (DQ903179.1)

—

0.05

EcA A A CIEW)

GenBank #5855 73 AR A B K7 0.001, 0.05 R HBRAEHAE,

Figure 2 Phylogenetic tree of strain SY16 based on 16S rRNA gene (A) and gyrB (B) gene sequence.
Numbers in parentheses are GenBank accession numbers; The bootstrap values are shown at the node; The
scale bar indicates 0.001 and 0.05 substitutions per nucleotide position.

2.7 E# SYl6 EAREKMZESE
B 52 i

WPk SYl6 Ab¥ifg i Fi & K EREK
IR A K bk . PR EEE R 2
(P<0.05). FHEFXFHELL, Hvk SY16 AFEAYH
FEFER MR . KEARKR S . 2kt
BAAZHSEA IEN 16% . 15%. 31%F1 42%
(Kl 6 F14 5).

3 &

1A% AR T g T — Pl L i IR PR 9 - 1% 9
W, FEARBASMZETN, FEARZEEE, A
T, PEEEIE T A EHEER R AT SN ER.
TEARZWRIRE T, BRSNS A A
BRI E IR, I, BRI I
Y va 2 3 ) SR H ARNS R A= B TR D
MBI MR IE WS o IR o A B T
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A R =5 pm.,

Figure 3  Effect of strain SY16 on Fusarium solani hyphae. Bars=5 pm.

®2 EHKRSY16 KB LIERN B RAATHLH
A1)

Table 2 Effect of fermentation supernatant of strain
SY16 on spore germination of Fusarium solani

Item Treatment 8h 14 h

Spore germination Control 47.34+0.39 76.06+0.20
rate (%) SY16 11.25£0.22 16.31+0.28
Spore germination Control - -
inhibition rate (%) SY16 74.5240.26 79.01£0.25

PRIFWEFE AL X 1 AR s 14 A= W Bl 3 2256
A SFATE, AR P2 AN A
AL LAY A B R h o AN T HY — PR
JB5 B AT B SR AT SY 16, 2% 5E
9 VUSR5 AT R (B. velezensis), F& T LR
TR . SERIOFFE LIRSS, DRI 2R AT Y
AR R BEA i Z R, A
JREEFRPN | R N LR . HA
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4 K SY16 EMEREMEMERNIERE LAEFRER A 7 BEHRINE: B: ISR B E ;
C: HEAMWE; D: PL4eRMNE; E: ™ B-1L3-#RMINE; E: LT BEEE .
Figure 4 Culture of strain SY 16 on the culture-medium for siderophore production and degrading enzyme. A:

Detection of siderophore production; B: Detection of amylase production; C: Detection of protease production;
D: Determination of cellulase production; E: Detection of -1,3-glucansae production; F: Determination of

chitinase production.

®3 EHSY16 LEMBERRETIBAE ML K4 B SY16 I ARREHBAIF N

HAMEEHEE M Table 4 Control effects of strain SY 16 on root-rot
Table 3 Effects of strain SY16 on the number of in Bletilla striata
soil microorganisms in Bletilla striata rhizosphere Item Time Treatment
Treatment Bacteria Actinomycetes Fungi (d) MO1 MO1+SY16
(x108 CFU/g) (x10°CFU/g) (x10° CFU/g) — . ; 05 00

Control 5.83£0.85¢ 1.1740.02b  3.76+0.52a neidence rate (%) ' '
SY16 16.87+1.45a 2.04+0.02a  1.65+0.27b 5 66.70 12.50
MO1 6.04+£1.02¢ 0.69+0.02c¢ 2.35+£0.03ab 8 87.50 20.80
MO1+SY16 10.17+0.53b 1.26+0.04b 2.03+0.53b Mean disease index 3 833 0.00

. . . . 5 45.83 3.13
L 1 2 S22 5 . T 42 A
2 E A B R ARAE R S, AR KRB, .

e e . e } PR Relative control effect 3 100.00
VISRHEFERTA SY16 X PR AL o) S 03,17
RIS 92.86%, ik FH VST ZE AT SY 16 . 92'86

Je— MR R A B T T ) TR R
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El5 AIEHES5RKSY16 MARREBHFNERBER(EHIEZN 3 MEKXET)
D-F: Ji& R Hfi+SY16 AbF4H

A-C: JB5 R BRAAL PR ;

Figure 5 Alleviation of Bletilla striata root rot by strain SY16 on day 5 (Three samples were selected for
each treatment). A—C: Fusarium solani treatment group; D—F: Fusarium solani+SY 16 treatment group.

300 [ Control . "
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< B 5 & o
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B 6 Etk SY16 LM BRAFFLBIHKS
BEm  F-rAENG TRR R E R B
(P<0.05).

Figure 6 Effects of strain SY16 treatment on plant
height of Bletilla striata at different growth stages.

Different lowercase letters in the same stage
indicate significant difference (P<0.05).

x5 EHik SYl6 LEXMEARBHENLZEIEN
A

Table 5 Effect of strain SY16 on Bletilla striata
tuber fresh weigh and polysaccharide content

Treatment Tuber fresh weight  Polysaccharide
(2) content (mg/g)

Control 7.08+0.62a 139.18+3.60a

SY16 9.30+0.69b 198.04+10.49b

TRAWEFEAE B X HUA o 5 A AL T
T A 0 TR 5 B AF A 5 O i Bt 1S S Y B
fifi o ABFTELB, VSRWZFAT R SYl6 BEw:
HUB B IR 22 350, A R T Rk
ARGF IR R T R SY 16 Biia AL s 1 1.6k
FEPUHL o 5 5 2 277 DU 2 AT 18 SM2 X
A HEEIN 0 K5 Bt ke R L2 SR . Bt
FERM, VUM 28 MOAT f REE o 70 b 22 PR %
A Yy (AN 1 . LT A R SR
R, ES R B R B SE BU RS L %L
B S AEPULR A7 22 5 P50, Trinh ZE0POESL
DU 2E A FF 7 RB.DS29 X 28 85 b HAT 1 i 1
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M, FFHEE = AR . JLT A B-H R
W . B SRR DL AR 25 Hh a0 — ot
BB A DA S BT IR ROR 19 DU 25
FFA B-11, LR PREEGS 7= A= 2 A B SR AR
B, X BAHRG BIABOR AT IAH] 64%. AWF5E
i 26 2 A DU 27 AT TR SY 16 BE™ A 3 1 i
ANGEAT E o ERTAAR 7 2 11 R S A R BE ) A
37 248 410 A 00 DL R ) B R, W)
B ¥ R R B AR b o H T R i T A
N BE EARYEKEE, A A K S
Bk SY16 BBESTIBMERRER , PR i 7 4R Uk
JLER, (R IE AT A A 3 v o D R ) IR PR
RSB A AR YL RE 123, LRIy TR 0 I F) G K
KAET B ek 1, fedt A Kk
FEOEL Btk SYl6 AR E N TER A
WEER 2R AT RE R AN HUE B st i B B AL

TR AR B A SRR B
BRI SY . BT S5 A B e O R F
TP E R BT BB R . FERZH
O, IR YRV 5t AN, R
2w ML R A ECR A X B D . ARIPSE R, 2
P DS 2R AUAF BT SY 16 J5, FIA AR+ 4k
O T RV A TR ) i 0o BRI 2 8, T
PR RO S b, X5 T B kPO SR AL
FHIWFFRE R —E ATLAHED, Rk SYl6 1E
FUC AR B E PR35 T O SR sE, dhim
e 2E A R MO TR B R . FEAR T IX
S, O TR R A R AR P T RE A R it -
R PRI, I A Z R b A R AP
R, XY FHHIRR AR LT IR0k
W BA U AE AP ik — IR SR Rk SY 16
Ja, BERERRE . B RS R A R AR Y
BFERAH S LMEK SY16 5, AR
B 458 v 5 2 T R A T 5 834 T R L
16 AR B B S B AR AL

4 Zik
AP A 1 AR - S0 o 6 U S0

MR SYle HA RFHMAEYPAIEEE, 6
AR AR B KA, I R R R
MR AT o HAE TN AT RER K™ e Z2 P
YEVIS, IBERYEE . EARAERR, DK
TR A AP . X SE IR ST A4S R D A BT R Y
W S HISE T B LA, H Pk SY16 5%
AR RE B AL AR 475 1 — TR AR

(-

REIT MTTARCIBITEBT . SRR
RIS AE 3 MR T . 7 5TA SCRYE
WEERRGETT 0T s Akl . S 5EERT . 1B3C
A AIE S TR B S BH AT, BT
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1E& A 25 o RN W
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